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PREFACE

The purpose of this manual isto integrate survivability into the overall AirLand battle structure.
Survivability doctrine addresses when, where, and how fighting and protective battlefield positions are
prepared for individual soldiers, troop units, vehicles, weapons, and equipment. This manual implements
survivability tactics for all branches of the combined arms team.

Battlefield survival critically depends on the quality of protection afforded by the positions. The full
spectrum of survivability encompasses planning and locating position sites, designing adequate overhead
cover, analyzing terrain conditions and construction materials, selecting excavation methods, and
countering the effects of direct and indirect fire weapons.

This manual is intended for engineer commanders, noncommissioned officers, and staff officers who
support and advise the combined arms team, as well as combat arms commanders and staff officers who
establish priorities, allocate resources, and integrate combat engineer support.

The proponent of this publication isthe US Army Engineer School. Submit changes for improving this
publication on DA Form 2028 (Recommended Changes to Publications and Blank Forms) and forward it
directly to Commandant, US Army Engineer School, ATTN: ATZA-TD-P, Fort Belvoir, VA
22060-5291.

Unless otherwise stated, whenever the masculine or feminine gender is used, both men and women are
included.
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CHAPTER 1
SURVI VABI LI TY ON THE BATTLEFI ELD
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THE Al RLAND BATTLEFI ELD

The purpose of military operations in the next battle is to win. To achieve success, our forces must gain
the initiative, deploy in depth, and stress agility and synchronization of activities and functions. Such an
approach will prevent the enemy from freely maneuvering forcesin depth to reinforce an attack, build up
adefense, or counterattack. In the next fast-paced battle, our forces must protect themselves as never
before from awide range of highly technical weapons systems. Thus, in both the offense and defense, we
will have to be ever-conscious of the enemy's ability to detect, engage, and destroy us. Careful planning
and diligent work will enhance our ability to survive.

Survivability doctrine addresses five major points significant to the AirLand battlefield:

1. Maneuver units have primary responsibility to develop, position, and begin building their own
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positions.

2. The engineer's ultimate role in survivability is set by the maneuver commander controlling engineer
resources.

3. Based on those resources, engineer support will supplement units as determined by the supported
commander's priorities.

4. Engineer support will concentrate on missions requiring unique engineer skills or equipment.

5. Survivability measures begin with using all available concealment and natural cover, followed by
simple digging and constructing fighting and protective positions. Astime and the tactical situation
permit, these positions are improved.

The following AirLand battle conditions will shape our protection and survivability efforts:

« Theneed to win at the forward line of our own troops (FLOT), conduct deep battle operations, and
overcome threats in the rear area.

« Theuse of effective firepower and decisive maneuver.

« Theexistence of a nonlinear battlefield resulting from dissolution of battle lines and areas due to
maneuvering, and rapid dispersion from areas of nuclear and chemica weapons effects.

« Coordinated air/ground operations involving frequent movement by friendly troops.
« Proliferation of nuclear and chemical tactical weaponry.

Active reconnaissance, surveillance, and target acquisition efforts through visual, remote sensing
radar, and tactical radio direction finding procedures.

Reliance on electronic warfare as a combat multiplier.
THE THREAT

During the next battle, US forces are likely to encounter or work with nations of widely diverse political
systems, economic capabilities, cultures, and armies. Whether the battle is with Warsaw Pact or Third
World countries, US forces will be exposed to Soviet-style weaponry and tactics. The following outline
of Threat tactics and battle priorities provides a key to understanding survivability requirements for US
forces. (See Field Manuals (FMs) 100-2-1, 100-2-2, and 100-2-3 for more detailed information.)

DI RECT FI RE WEAPONS

The opposing Threat is an offensively-oriented force that uses massive amounts of firepower to enhance
the maneuverability, mobility, agility, and shock of its weaponry. It seeksto identify and exploit weak
points from the front to the rear of enemy formations. The tank is the Threat's primary ground combat
weapon, supplemented by armored personnel carriers (APCs) and other armored fighting vehicles. Large
mechanized formations are used to attack in echelons, with large amounts of supporting suppressive
direct and indirect fire. To achieve surprise, Threat forcestrain to operate in all types of terrain and
during inclement weather. Threat force commanders train for three types of offensive action: the attack
against a defending enemy, the meeting engagement, and the pursuit.

The Attack Agai nst a Defendi ng Eneny
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Threat forces concentrate their attack at a weak point in the enemy's defensive formation. Threat doctrine
emphasi zes three basic forms of maneuver when attacking a defending force: envelopment, frontal

attack, and flank attack. Penetration of enemy defenses is the ultimate objective in all three operations.
The Threat force uses echeloned forces in this effort, and their goal isto fight through to the enemy rear
and pursue retreating forces.

Threat attacks of strongly-defended positions will usually have a heavy air and artillery preparation. As
this preparation is lifted and shifted to the depths of the enemy, advance guard units conduct operations
to test the strength of the remaining defenders. Critical targets are reduced by artillery or by ground
attacks conducted by advancing armor-heavy main forces. These forces attack from the march unless
they are forced to deploy into attack formations by either the defending force or terrain conditions. The
Threat seeks to overwhelm its enemy by simultaneously attacking as many weak points as possible. If
weak points cannot be found, the Threat deploys into concentrated attack formations, usually organized
into two echelons and a small reserve. These formations are initially dispersed to limit nuclear
destruction, but are concentrated enough to meet offensive norms for attack. The Threat attacks defensive
positionsin a column formation and continues the attack into depths of the defense. Threat regimental
artillery directly supports battalions, companies, and platoons for the duration of the engagement.

United States Forces

United States defending forces conduct extensive survivability operations during an enemy attack.
Preliminary activities include deliberate position construction and hardening for both weapons and
command and supply positions. Alternate and supplementary positions are also located and prepared if
time allows. Finally, covered routes between these positions are selected, and camouflage of all
structures is accomplished.

The Meeti ng Engagenent

The meeting engagement is the type of offensive action most preferred by Threat forces. It relieson a
standard battle drill executed from the march using combined arms forces and attached artillery support.
Threat doctrine stresses rapid maneuver of forces and attacking while its enemy is on the march--not
when itisin aprepared defense. Attacking a defending enemy requires superiority of forces--a
requirement the Threat seeks to avoid.

The meeting engagement begins as the Threat advance guard of a combined arms force makes contact
with the enemy advancing force. As soon as contact is made, the Threat battle drill begins. When
possible, the main Threat force maneuvers its advance guard to a flank and attacks. This preliminary
maneuver is supported by a barrage from the Threat force organic artillery which has deployed at the first
sign of contact. The Threat force then makes a quick flank or frontal attack on enemy forces as they
advance support their engaged advancing forces.

Upon withdrawal from contact and as the enemy force reacts to the flank attack, the Threat
reconnaissance force continues its advance. This tactic then relies on the elements of surprise and shock
for success. The Threat seeks to disable the enemy force aong the depth of the enemy's formation.

United States Forces

When US forces are involved in a meeting engagement, survivability operations are needed, but not as
much asin the deliberate defense. Hastily prepared fighting and protective positions are essential but will
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often be prepared without engineer assistance or equipment. Maneuver units must also use natural terrain
for fighting and protective positions.

The Pursuit

The pursuit of retreating forces by a Threat advancing force takes place as |eading echelons bypass
strongpoints and heavy engagements and allow following echelonsto take up the fight. After any
penetration is achieved, Threat doctrine calls for an aggressive pursuit and drive into the enemy rear area.
This often leaves encircled and bypassed units for follow-on echelon forces to destroy.

United States Forces

Survivability in retrograde operations or during pursuit by the Threat force presents a significant
challenge to the survivability planner. During retrograde operations, protective positions--both within the
delay and fallback locations--are required for the delaying force. Company-size delay and fall back
fighting and protective positions are most often prepared. Planning and preparing the positions requires
knowledge of withdrawal routes and sequence.

| NDI RECT FI RE WEAPONS

Threat commanders want to achieve precise levels of destruction through implementation of the rolling
barrage, concentrated fire, or a combination of the two. Combined with tactical air strikes and fires from
direct fire weapons, these destruction levels are-

« Harassment with 10 percent loss of personnel and equipment; organizational structure is retained.

« Neutralization with 25 to 30 percent destruction of personnel and equipment; effectivenessis
seriously limited.
« Total destruction with 50 percent or more destruction of personnel and equipment.

The Threat can plan for the total destruction of a strongpoint by delivering up to 200 rounds of artillery,
or 320 rounds from their medium rocket launcher, per 100 meter square. Thus, the Threat force attacks
with afull complement of direct and indirect fire weapons when targets of opportunity arise or when the
tactical situation permits.

United States Forces

To survive against this tremendous indirect fire threat, US forces must counter the physical effects of
indirect fire, such as fragmentation and blast. Protection from these effects creates alarge demand for
engineer equipment, materials, and personnel. Careful consideration of the time and construction
materials available for the desired level of survivability is necessary. Therefore, priorities of construction
are necessary. Covered dismounted firing positions and shelters adjacent to large weapons emplacements
are constructed by maneuver units, usually without engineer assistance. The maneuver commander must
prioritize the construction of overhead cover for command, control, and supply positions.

NUCLEAR WEAPONS

Threat plans and operations for their nuclear systems are ranked in the following order:

« Destroy US nuclear delivery systems, nuclear weapons stocks, and the associated command and
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control apparatus.
« Destroy US main force groupings.
« Breach USmain lines of defense.
« Establish attack corridors within US battlefield boundaries.

Threat nuclear targeting plans are based on the use of massive amounts of supporting conventional direct
and indirect fire. These massive artillery barrages enable the use of Threat nuclear weapons systems
against targets which conventional weapons cannot destroy or disable.

United States Forces

Due to the multiple effects of a nuclear detonation, survivability operations against nuclear weapons are
difficult. Thermal, blast, and radiation effects require separate consideration when designing protection.
However, fortifications effective against modern conventional weapons will vary in effectiveness against
nuclear weapons.

CHEM CAL WEAPONS

Often, Threat forces may use massive surprise chemical strikes in conjunction with nuclear and
conventional attacks. These chemical strikes are aimed at destroying opposing force offensive capability,
aswell as disrupting logistics and contaminating all vulnerable rear areatargets.

United States Forces

United States (US) forces must plan to fight, as well as survive, on a chemical contaminated battlefield.
Open or partially open emplacements afford no protection from chemical or biological attack. Personnel
In open emplacements or nonprotected vehicles must use proper chemical protective clothing and masks
to avoid chemical vapors and biological aerosols.

DEEP ATTACK

Threat doctrine dictates that the attack must advance to the enemy rear area as quickly as possible. To
supplement this main attack, the Threat may deploy its airborne, airmobile, or light forcesto fight in the
enemy rear until relieved by advancing forces. In most cases, smaller airborne/airmobile forces (battalion
or regimental sizes) are deployed to strike targets in the enemy rear which are critical to the success of
Threat forces. Additionally, covert reconnai ssance missions or sabotage and harassment missions are
accomplished by small Threat teams deployed in the rear. All of the Threat forces involved in adeep
attack are trained and equipped to operate in contaminated environments.

Threat organization in the deep attack normally consists of the airborne/airmobile battalion for missions
involving along-range strike group. Operational maneuver groups will also conduct deep attacks using
armor heavy forces. Organization for covert reconnaissance is normally a platoon-or company-size
reconnaissance el ement.

United States Forces

When attacks on rear areas are made by Threat force aircraft, or by covert or overt airborne/airmobile
forces, rear area activities are susceptible to many of the weapons encountered in the forward area. Thus,
survivability of these rear area activities depends on adequate protective construction before the attack.
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Technical Manual (TM) 5-855-1 describes permanent protective construction in detail.
ROLE OF US FORCES
COVMANDER' S ROLE

Commanders of all units must know their requirements for protection. They must also understand the
principles of fighting positions and protective positions, as well asthe level of protection needed, given
limited engineer assistance. Survivability measures are subdivided into two main categories: f i ght i ng
posi ti ons for protection of personnel and equipment directly involved in combat; and
protective positions for protection of personnel and equipment not directly involved with
fighting the enemy. In order to protect their troops in the combat zone, commanders or leaders must fully
understand the importance of fighting positions, both in the offense and in the defense. Theinitial
responsibility for position preparation belongs with the maneuver commander's own troops. Even within
the fluid nature of the AirLand battle, every effort to fortify positions is made to ensure greater protection
and survivability.

ENG NEER S RCLE

The engineer's contribution to battlefield successisin the five mission areas of mobility,
countermobility, survivability, general engineering, and topographic engineering. Although units are
required to develop their own covered and/or concealed positions for individual and dismounted
crew-served weapons, available engineer support will assist in performing major survivability tasks
beyond the unit's capabilities. While the engineer effort concentrates on developing those facilities to
which the equipment is best suited, the engineer also assists supported units to develop other
survivability measures within their capabilities. Before the battle begins, training as a combined arms
team allows engineers to assist other team members in developing the survivability plan.

Survivability on the modern battlefield, then, depends on progressive development of fighting and
protective positions. That is, the field survivability planner must recognize that physical protection
begins with the judicious use of available terrain. It is then enhanced through the continual improvement
of that terrain.

In the Ofense

In the offense of the AirLand battle, fighting and protective position development is minimal for tactical
vehicles and weapons systems. The emphasisis on mobility of the force. Protective positions for
artillery, air defense, and logistics positions are required in the offense and defense, although more so in
the defense. Also, command and control facilities require protection to lessen their vulnerability. During
halts in the advance, units should develop as many protective positions as possible for antitank weapons,
indirect fire weapons, and critical supplies. For example, expedient earth excavations or parapets are
located to make the best use of existing terrain. During the early planning stages, the terrain analysis
teams at division, corps, and theater levels can provide information on soil conditions, vegetative
concealment, and terrain masking along the routes of march. Each position design should include
camouflage from the start, with deception techniques developed as the situation and time permit.

In the Defense

Defensive missions demand the greatest survivability and protective construction effort. Activitiesin the
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defense include constructing protective positions for command and control artillery, air defense, and
critical equipment and supplies. They aso include preparing individual and crew-served weapons
positions and defilade fighting positions for fighting vehicles. Meanwhile, countermobility operations
will compete with these survivability activities for engineer assistance. Here again, maneuver
commanders must instruct their crewsto prepare initial positions without engineer help. As
countermobility activities are completed, engineers will help improve those survivability positions.

Two key factorsin defensive position fighting devel opment are: proper siting in relation to the
surrounding terrain, and proper siting for the most effective employment of key weapons systems such as
antitank guided missiles (ATGMSs), crew-served weapons, and tanks. Critical elements for protective
positions are command and control facilities, supply, and ammunition areas since these will be targeted
first by the Threat. The degree of protection for these facilities is determined by the probability of
acquisition,and not simply by the general threat. Facilities emitting a strong electromagnetic signal, or
substantial thermal and visual signature, require full protection against the Threat. Electronic
countermeasures and deception activities are mandatory and an integral part of al activitiesin the
defense.

COVBAT/ COMBAT SUPPORT RCLE

The survivability requirements for the following units are shown collectively in the table on Survivability
Requirements.
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close-in fighting against a force which has equal mobility or amobility advantage which is degraded or
offset. Difficult terrain, obstacles, and/or weather can degrade a mobility advantage. Surprise or stealth
can offset amobility advantage. In restricted terrain such as cities, forests, or mountains, light infantry
units are also a challenge to enemy armor forces.

Dueto the lack of substantial armor protection, light infantry units may require extensive fighting
positions for individual and crew-served weapons, antitank weapons, and vehicles. Command and
control facilities require protective positions. The defense requires fortified positions when terrain useis
critical and when covered routes are required between positions.

Light forces readily use local materials to develop fighting positions and bunkers rapidly. Priorities are
quickly established for position devel opment-first to antitank and crew-served weapon positions, and
then to command and control facilities and vital logistics positions. Artillery positions must have
hardening improvements soon after emplacement is complete. In air assault units, aircraft protection is
given high priority. Aircraft is dispersed and parapets or walls are constructed when possible.

Mechani zed Infantry

Mechanized infantry operations in both the offense and the defense are characterized by rapid location
changes and changes from fighting mounted to fighting dismounted. Mechanized infantry units normally
fight integrated with tanks, primarily to destroy enemy infantry and antitank defenses. When forced to
fight dismounted, such units need support by fire from weapons on board their APCs or infantry fighting
vehicles (IFVs). When the terrain is not suitable for tracked vehicles or visibility is severely restricted,
mechanized infantry may have to fight dismounted without the support of APCs or IFVs. When
mounted, mechanized forces rely heavily on terrain positioning for fighting positions. Fighting positions
increase survivability when the situation and time permit construction.

Ar nor

The tank is the primary offensive weapon in mounted warfare. Its firepower, protection from enemy fire,
and speed create the shock effect necessary to disrupt the enemy's operations. Tanks destroy enemy
armored vehicles and suppress enemy infantry and ATGMs. Armor and infantry form the nucleus of the
combined arms team and both complement and reinforce each other. Infantry assists the advance of tanks
in difficult terrain, while armor provides protection in open terrain, thus providing flexibility during
combined arms maneuver.

Armor units rely on terrain positioning to decrease vulnerability. When possible, these terrain fighting
positions are reinforced (deepened) by excavation. Protective positions for thin-skinned and
lightly-armored support vehicles, as well as command posts and critical supplies, require significant
hardening. Armor units enhance protection by constructing alternate and supplementary positions and
defining routes between them.

Arnored and Air Cavalry

Armored cavalry units need minimal fighting and protective positions. They rely aimost totally on
effective use of maneuver and terrain to reduce the acquisition threat. Air cavalry units, performing the
same reconnaissance and security missions as ground armored cavalry, require somewhat more
protective construction. Protective revetments and/or parapets are required at forward arming and
refueling points (FARPSs) and, in some cases, at forward assembly areas. These activities are dwaystime
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consuming and supplement the basic survivability enhancement techniques of dispersion and
camouflage.

Avi ati on

Army aviation units, in addition to air cavalry units, consist of attack helicopter and combat support
aviation forces. Attack helicopter units are aerial maneuver units which provide highly maneuverable
antiarmor firepower. They areideally suited for employment in situations where rapid reaction time is
important, or where terrain restricts ground forces.

Combat support aviation units give dismounted infantry and ground antitank units tactical mobility. This
enables them to move rapidly to the enemy's flanks or rear, or to reposition rapidly in the defense.
Combat support aviation units can quickly move towed field artillery units and other lighter combined
arms team elements as the commander dictates. They also provide critical suppliesto forward areasin
the defense and attacking formations when groundlines of communications have been interdicted.

Protection for Army aviation units is employed with full consideration to time constraints, logistical
constraints, and the tactical situation. The primary means for aircraft protection on the ground isa
combination of terrain masking, cover and concealment, effective camouflage, and dispersion. When
possible, protective parapets and revetments are built. Aircraft logistics facilities, including FARPs and
maintenance facilities, require additional protective construction. The FARPS require some protection of
supplies and ordnance through the use of protective parapets and bunkers. They also require fighting
positions for occupants of the points.

Field Artillery

Field artillery isthe main fire support element in battlefield fire and maneuver. Field artillery is capable
of suppressing enemy direct fire forces, attacking enemy artillery and mortars, suppressing enemy air
defenses, and delivering scatterable mines to isolate and interdict enemy forces or protect friendly
operations. It integrates all means of fire support available to the commander and is often as mobile as
any maneuver force it supports. Fighting and protective position use is one of several alternativesthe
field artillery leader must evaluate. This alternate may be alone or in combination with other survivability
operations, such as frequent moves and adequate dispersion.

Counterfire from enemy artillery is the most frequent threat to artillery units. Dug-in positions and/or
parapet positions, as well as existing terrain and facilities, can provide protection. Threat acquisition and
targeting activities are heavily used against artillery and are supplemented by some covert Threat deep
ground attacks. Thus, personnel and equipment need some direct fire protection. Fire direction centers
and battery operation centers should be protected with hardened bunkers or positions to defeat
counterfire designed to eliminate artillery control.

In urban areas, existing structures offer considerable protection. Preparation for these is minimal
compared to the level of protection. The use of self-propelled and towed equipment for positioning and
hardening efforts enhance survivability. Some self-propelled units have significant inherent protection
and maneuverability which alow more flexibility in protective structure design.

Conbat Engi neers

Combat engineers contribute to the combined arms team by performing the missions of mobility,
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countermobility, survivability, topographic operations, general engineering, and fight as infantry.

Mobi | i t y missionsinclude breaching enemy minefield and obstacles, route improvement and
construction, and water-crossing operations. Count er nobi | i t y missions include the enhancement of
fire through obstacle and minefield employment. Sur vi vabi | i t y missions enhance the total
survivability of the force through fighting and protective position construction. Topogr aphi c

oper at i ons engineering missions include detailed terrain analysis, terrain overlays, trafficability
studies, evaluation of cover and concealment, soils maps, and other information to base mobility,
countermobility, and survivability decisions. Gener al engi neer i ng missions support theater
armies with both vertical and horizontal construction capabilities.

Combat engineer fighting and protective position requirements depend on the type and location of the
mission being performed in support of the combined arms team. Personnel and equipment protective
positions are used when project sites are located within an area that the Threat can acquire. Engineers
have limited inherent protection in vehicles and equipment and will require fighting positions, protective
command and control, and critical supply bunkers when under an enemy attack. When time is available
and when the mission permits, revetments and parapets can protect construction equipment. Generally,
engineers use the same methods of protection used to protect the maneuver force they are supporting.

When engineersfi ght as i nfantry, they employ protective measures similar to those required by
light or mechanized infantry forces.

Air Defense Artillery

Air defense units provide security from enemy air attack by destroying or driving off enemy aircraft and
helicopters. Their fire degrades the effectiveness of enemy strike and reconnaissance aircraft by forcing
the enemy to evade friendly air defense. Short-range air defense systems normally provide forward air
defense protection for maneuver units whether the units are attacking, delaying, withdrawing, or
repositioning in the defense. Air defense units also provide security for critical facilities and installations.

The main technique for air defense artillery (ADA) survivability is frequent movement. Because their
main mission isto protect divisional and corps assets, ADA units are a high-priority target for
suppression or attack by enemy artillery and tactical aircraft. Signature acquisition equipment, smoke,
dust, contrails associated with firing, and siting requirements allow them to conduct their mission.
Available terrain is generally used for cover and concealment since little time is available for deliberate
protective construction. Dummy positions are constructed whenever possible, since they may draw
significant enemy artillery fire and aircraft attack.

The ADA equipment used is usually protected by parapets, revetments, or dug-in positions similar to
infantry and armor/tracked vehicle positions as long as fields of fire for the systems are maintained.
Deliberate protective construction is always done when systems are employed to defend fixed
installations, command posts, or logistics systems.

Unit Support Systens

Several types of combat support equipment and their positions are considered unit support systems.
These systems include communications and power generation equipment, field trains, forward supply
points, decontamination sites, and water points. Protection for each of these positions depends greatly on
their battlefield location and on the mission’'s complexity. Protective measures for both equipment and
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organic and supported personnel are normally provided. Initial positioning of these systems takes fulll
advantage of terrain masking, cover and concealment, and terrain use to enhance camouflage activities.

Maj or Logistics Systens and Rear Areas

Major logistics systems and rear area operations include rear area supply depots; petroleum, oils, and
lubricants (POL) tank/bladder farms; rear area/depot level maintenance activities; and so on.
Survivability planners are most concerned with denial of acquisition and targeting of these positions by
the Threat. A combination of camouflage and deception activities is usually used to conceal major
logistics system activities.

Actual survivability measures used to protect large activities depend on the type of threat anticipated and
target analysis. The obvious threat to large facilities is conventional or nuclear/chemical artillery, or
missile or air attack. These facilities need physical protection and built-in hardening. A less obvious
threat is covert activities begun after a Threat insertion of deep-strike ground forces. Measures to counter
this type of threat include some fighting and protective positions designed to defeat a ground force or
direct fire threat.

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/CH1.HTM (15 of 15) [3/16/2002 2:19:15 AM]



FM 5-103 - References

¥

RDL  Tableof Document Download
Homepage Contents Information Instructions

Ref er ences
REQUI RED PUBLI CATI ONS

Requi red publications are sources which users nust read in order to
understand or to conply with FM 5-103.

Field Manual (FM

FM 5- 20 Canouf | age
FM 5- 25 Expl osi ves and Denvolitions
FM 5- 34 Engi neer Field Data
FM 5- 35 Engi neer' s Reference and Logi stical Data
FM 90-2 (HTF) Tactical Deception (How to Fi ght)
FM 100- 2-1 Sovi et Arny Operations and Tactics
FM 100- 2-2 Sovi et Arny Speci alized Warfare and Rear Area Support
FM 100- 2- 3 The Soviet Arny Troops Organi zati on and Equi pnent
FM 100-5 (HTF) Operations (How to Fight)

RELATED PUBLI CATI ONS

Rel ated publications are sources of additional information. They are
not required in order to understand FM 5-103.

Departnment of the Arny Panphl et (DA Pam
DA Pam 50-3 The Effects of Nucl ear Wapons
Field Manual (FM
FM 3- 12 Oper ati onal Aspects of Radi ol ogi cal Defense
FM 5- 100 Engi neer Conbat Operations
FM 5-102 Counternobility

FM 6-20 (HTF) Fire Support in Conbined Arns Qperations (How to Fight)

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/REF.HTM (1 of 3) [3/16/2002 2:19:23 AM]


http://www.adtdl.army.mil/atdls.html
http://www.adtdl.army.mil/atdls.html
http://www.adtdl.army.mil/atdls.html
http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/toc.htm
http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/toc.htm
http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/toc.htm
http://www.adtdl.army.mil/cgi-bin/atdl.dll/query/info/FM+5-103
http://www.adtdl.army.mil/cgi-bin/atdl.dll/query/info/FM+5-103
http://www.adtdl.army.mil/cgi-bin/atdl.dll/query/info/FM+5-103
http://www.adtdl.army.mil/cgi-bin/atdl.dll/query/download/FM+5-103
http://www.adtdl.army.mil/cgi-bin/atdl.dll/query/download/FM+5-103
http://www.adtdl.army.mil/cgi-bin/atdl.dll/query/download/FM+5-103
https://hosta.atsc.eustis.army.mil/cgi-bin/atdl.dll/fm/5-34/toc.htm
http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/3-0/toc.htm
http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-100/5-100a.htm
http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-102/toc.htm
http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/6-20/fm620.htm

FM 5-103 - References

EM 7-7 (HTF) The Mechani zed Infantry Pl atoon and Squad (How to Fi ght)

FM 7-8 (HTF) The Infantry Pl atoon and Squad (Infantry, Airbone, Ar
Assaul t, Ranger) (How to Fi ght)

FM 7-10 (HTF) The Infantry Rifle Conpany (Infantry, Airborne, Air
Assaul t, Ranger) (How to Fi ght)

FM 7-20 The Infantry Battalion (Infantry, Airborne, and Air Assault)
FM 21- 40 NBC ( Nucl ear, Biological, and Chem cal) Defense

FM 31-71 Nort hern Qperations

FM 71-1 (HTF) Tank and Mechani zed Infantry Conpany Team (How to Fi ght)

FM 71-2 (HTF) The Tank and Mechani zed Infantry Battalion Task Force
(How to Fight)

FM 90-3 (HTF) Desert Operations (How to Fight)
FM 90-5 (HTF) Jungl e Operations (How to Fight)
FM 90-6 (HTF) Mountain Operations (How to Fight)

FM 90-10 (HTF) Mlitary Operations on U banized Terrain (MOUT) (How to
Fi ght)

FM 101-10-1Staff Oficers' Field Manual: O ganizational, Technical,
and Logistic Data (Uncl assified Data)

St andar di zati on Agreenent ( STANAG
STANAG 2002 NBCMar ki ng of Contam nated or Dangerous Land Areas
STANAG 2074 OPTraining in Conbat Survival

STANAG 2079 OPRear Area Security and Rear Area Danmage Control
Techni cal Manual (TM

TM 3- 220 Chem cal , Bi ol ogi cal, and Radi ol ogi cal (CBR) Decontam nation
TM 5-301-1Arnmy Facilities Conponents System - Planning (Tenperate)

TM 5-301-2 Arnmy Facilities Conponents System - Planning (Tropical)
TM 5-301-3 Arny Facilities Conponents System - Planning (Frigid)
TM 5-301-4 Arny Facilities Conponents System - Planning (Desert)

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/REF.HTM (2 of 3) [3/16/2002 2:19:23 AM]


http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/7-7/toc.htm
http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/7-8/toc.htm
http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/7-10/toc.htm
http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/7-20/toc.htm
http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/31-71/toc.htm
http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/71-1/711frntf.htm
http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/71-2/toc.htm
http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/90-3/toc.htm
http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/90-5/toc.htm
http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/3-97.6/toc.htm
http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/90-10/toc.htm

FM 5-103 - References

TM 5-302-1 Arny Facilities Conponents System Designs: Vol 1
TM 5-302-2 Arny Facilities Conponents System Designs: Vol 2
TM 5-302-3 Arny Facilities Conponents System Designs: Vol 3
TM 5-302-4 Arny Facilities Conponents System Designs: Vol 4
TM 5-302-5 Arny Facilities Conponents System Designs: Vol 5

TM 5-303 Arny Facilities Conponents System - Logistic Data and Bills
of Materi el

TM 5-331A Uilization of Engi neer Construction Equi pnent: Vol une A
Eart hnovi ng, Conpaction, G ading and Ditchi ng Equi pnent

TM 5-331B Ui lization of Engi neer Construction Equi pnent: Vol une B;
Li fting, Loading, and Handling Equi pnent

TM 5-855-1 Protective Design: Fundanentals of Protective Design
( Non- Nucl ear)

PRQIJECTED PUBLI CATI ONS

Proj ected publications are sources of additional information that are

schedul ed for printing but not yet available. Upon print, they will be
di stributed autonmatically via pinpoint distribution. They nay not be
obtai ned fromthe USA AG Publications Center until indexed in DA

Panmphl et 310-1.
Field Manual (FM
FM 71-2J The Tank and Mechani zed Infantry Battalion Task Force

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/REF.HTM (3 of 3) [3/16/2002 2:19:23 AM]



FM 5-103 Survivability Requirements

RDL e
e

RDL  Tableof Document Download
Homepage Contents Information Instructions

Survivability Requirements: Light Infantry/Mechanized Infantry

Survivability Requirements (Continued): Armor/Field Artillery
Survivability Requirements (Continued): Combat Engineer/Air Defense Artillery/Aviation
Survivabhility Requirements (Continued): Unit Support Systems/Major Logistics Systems and Rear Area

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/PG1-11.HTM [3/16/2002 2:19:25 AM]


http://www.adtdl.army.mil/atdls.html
http://www.adtdl.army.mil/atdls.html
http://www.adtdl.army.mil/atdls.html
http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/toc.htm
http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/toc.htm
http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/toc.htm
http://www.adtdl.army.mil/cgi-bin/atdl.dll/query/info/FM+5-103
http://www.adtdl.army.mil/cgi-bin/atdl.dll/query/info/FM+5-103
http://www.adtdl.army.mil/cgi-bin/atdl.dll/query/info/FM+5-103
http://www.adtdl.army.mil/cgi-bin/atdl.dll/query/download/FM+5-103
http://www.adtdl.army.mil/cgi-bin/atdl.dll/query/download/FM+5-103
http://www.adtdl.army.mil/cgi-bin/atdl.dll/query/download/FM+5-103

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00002.GIF
Sorvivalidity Hequiremants
. LJGHF p— - ._ .‘: i:’ ;.- :: _--:-__:-:,:r%- . : .:1.;_- E .': CoL m..:-:'.:-“_.. ) _'._ E- :. - -: . : :-
- WMH ' '- - :-- ':_',J.- |I L ;'. d - - !- - e i._.:-:- TR B
IR Tni'lhﬁﬂ |__.:_-:' Erm‘ﬁ:_‘.- R LT R Uan.’, :

- - ' '|'l |'l

'.'- Eiﬂﬂn‘u&ﬁ; wETE : ) ani'a.l s.r’mtlz nqi,hu'tlmm:t' ' h'j;:lu.lldualhiasl.l.ranl:l d&llharam
, __-' e T ; r,'“_=. = hrg., IEFrl;.uteu iragmeﬁtutrqh- g ﬁgmmg ;-hamunﬁ u.uth whrhaad
: .: H . _J : .ll_l.__.i_. '-|I-l1'. |II -_. ~:_.:""_.._ _.. . : : I 'El:!l'l.l'lil.r' L __.‘___ _r,.-._ . ]
) :"ﬂ Eﬁraﬂn '-iﬂi.‘.“h]lhﬁ SRR anrpl Emﬁﬂ nahl:ru' dl‘rav:t Mauh!na g;anhghtmg msutmn
R ’hiq‘.hln& Hﬂl} ',;:. : ._-flra sunstqnha;l I‘:#grqnntq—-.-: wuth.upmhauﬂ ::::r.rpr FE .

42"H'mnd El mmmnan 'S daliber ﬂirm:tﬂra, Mﬂi‘tar pmmm
e _ s hrpltm:lirngmnﬁﬁftm g

LA e '.i" gl calitier mractﬂ:&. tm:llw:ml ang Lﬂwflﬂhl'ﬂﬂ
T A e : E.m;q,d frpummm'iun . pusnn;-ns w-tJ‘- mqrhdmd El;:"'-ii'

- -D.‘i”i!lﬂéln: L I . e :nlamhu enFibar d;rnﬂ Df:llaanT rig pumﬁc:n
eI s e Fr, auamqﬂmj fragﬁmnma . with ougshoac mvm'
: e ‘.'..:_‘.. 'nr:' _:':, ':-I:._. IJ‘I'.'I" ) . T -.-1 e - o )

_-".-TEW Mﬂ-MHuimﬂ frnnml smnllﬂaﬁhur n:llrapt‘ ' E'Frémﬂ'l.mt'ml:l ‘i'ﬂ lqhunu pni" 1||:-n
Ty mw 'mwn:ad i f|rq ||‘rn|mnﬁam‘n&ntn1mn _, ﬁahn 1& trgntmg am:,mr.s S

vat

<

P :Ftudmr‘ﬂtrr-ﬂ#r . f' Emﬂh-:d.hl:-zr dhwr-t‘flrﬁ “‘"’-'“-“d“" f*'ﬂh“”ﬂ “‘”’""“”"

=.',-|.’.!P'Imurwr 'FEE.."'H:I'EMH »':": "Sghml-taiililr l:]traht' ‘hr-lz- Ruqhaﬂ rlll-al:-wirpqﬂllim
_ihllmiﬂ!’l' SRR ICN iaqmantﬂﬁm nurrfaﬂ-bu‘at ' S el

1 Lot P ..
i, =" H ! Lol 1 - -
n, . . . . . L] - ] ' ..
. . . ; --
T Ltk 1

O Mr aﬁim a’r:traif_'.- '- o Emﬂi cnllhhr diran Tn‘g Parapuam, wa1|s. dl:plarsl-:!n e

o '__I._..’:..;-“; 'tl“:'. :-- W"#Hﬁ" .l'-.' J-:._ E".l.--'. : :_.. .::. : . G

' :uppu-rwahmiqs .Ehaumd;er ﬂirm:-twa. T&rrammsﬂmmng deﬂi:l- Eur
e L jimit&d‘fr;ﬂmanmtmn - mmnhs SRR

'-l !-' < ; \
:-.__‘ . . s

?

:l-"'rll..'li ' |. f L :--.1-:._ . g - : -...-4 JI'_.."- _'

ﬂhnﬂuma-d mgpm;# ‘Enn h:ufr! Iti'nhtw - 5:& mgh’ld.nﬂantw AR

Wﬂmﬂ{ M _-i, o F nrm‘r-inm;uh - ﬁﬂﬂﬂrrﬂh‘lﬂﬁﬁ r= .'

_ m’-"ﬁ . ﬂ'rhrrim ’.:'-" H;ahl:l-e utf'r : - T Tn bit|ori ar
IR Mm o ; ﬂj?::'leEATETq;}m;ﬁ?ﬁ' - wpl[: hﬂ?{ Ew:r;ﬁﬁ WF#E
- U '. :'- : " E : !' ';?__?:“. H u" ' B . _r.. - -.I: ] .-I . " . .- :'..- Lo

LI
l'

L4 Iy arm-urhﬂnn!thiﬁ- 2 -ﬂmmrunt;harmfantfum, x Tﬂ-!:th mﬁurlnnwg, daap-rtﬁ.ut
ru;i Eupprrvalhc’rlp 'hmta&fmgmahmmn SN pl:ﬂi&mns R

L

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00002.GIF [3/16/2002 2:19:41 AM]



http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00003.GIF

Surviy abiling Aegirgsaents (Contiowped)

ARMOR

Ta Prodect
Tanks, TV, IFvE

Lightly ermorac amd
Thin-sElnnad SUppar
vahicles (CP)
Diamountad activiliag

Alr Savaley aircraft

Ait Cavelry FARPS

SIELD

F-om

Svgl ulitae deraee lird,

diracl HEAT fira hyper-

walocity, ATGM direct fire,

Tragmentation

Sanalk plitear i bact Fire,
H’EEI Mmentaticn, ATEM
dipiet firg

Gee Light Infantry
reLlr eFenLs

Smell calibar diract fire,
rockets, fragmantaton

Smiall calibser direct fire,
fragrmurtation. bormbs,
rookars

U=

Tarrain positioning, hulk and
urrat dafilaia

Terrain poritioning, asep-cut
PO IS

abe Light IFantry
tEsuir BTG

Saropets, willa, dispers en

Individual fighting postens,
parapats, walls. bunkear:

ARTILLERY

Goin erewg, Fill ptaem

Tervetd Qun pogition

Salf-propelled pumn
Postion

oo 4rd ponirol.

FDC/BOC

Ammunition carmers,
support vahicles

Senall caliterr direct fire.
substancigl fragm cration

Smell celiber divert lire.
direct HEAT fire, limitad
frap st ation

Sroall caliber dirvct firg,
- direct HEAT fire, iimmiged
fragm am atign

Small celiber dirac lira,

BL:batamlel fragmenca] o,

caniact burer, bonmnba

Small calibar diree: lire,
fragmartation

Individual fighting peailzns
wiih cverhaed cover

Parapmts, walls, dispersion

Parapete. willa, disparaion

Binksérs, deapacnt positinne

Ferepets, wal e,
deep-GUT potilicng

Mots: Smali ealibe- diresd firw s considered ball and rrcar rounds (5.5% ta 1.5 o bred Ircm

i‘-’rﬂl-l'.l-ls. rifle=. ard mwiackire Funs. The Fuﬁiliq:ns mani:=axnad are dejailvo .0 chestas < of this
ranuel.

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00003.GIF [3/16/2002 2:19:48 AM]



http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00004.GIF

Sumviratulity Heguramant s | Conlinwed)

COMBAT ENGINEER

Ta Protect

D smournvted Light Infantry
pperal ans

Mauntad Macherized
Iriantry and Armaor
peraligns

Construdtio i g oaipinea il
protac:ion

AR

Fram
See Light Infentry
requiramenty

see Mechanrad [nfaniry
and Armot requiraments

Small crliber direct fire,
fragrmantation

Lisa

See Light [nfaniry
raquirgments

Seo Mechanlzed Infanry
a71d Armor Fequiremeants

Fr FEDELE. wallzs. depp-cut
positions

DEFENSE ARTILLERY

Cismounted Infaniry
aperatant

ADA zystema insupport
of manauver units

ADA systens insupport of
fixed inaral ationa

A VIA FIOW

See Light Infantry
raquiramants

Smail caliber direct fire,
bambs, ATGM direct tire,
ennlact burst

Small caliber diract fire,
bomba, ATGM dirgor firag,
conact burst

Sea Light Infaminy
raquire ments

Freguent movenmant. dispersion,
1errain poRiion Ny, parapeis

Parapets, walls, shalters

Aurgraft parking areas

FARPS:

Command and contred
facilities

Small callber direct fire,
limi-ed fregmantation

Small czliber direct fire,
fragmentatinn, hombs,
rackets

Smafl calibar diract fire,
fragmaniation, contact
burst, bormbis

FRrapLIs, walls, disparsian

Farapets, wialls, bunkers,
individus} fightiag positinne

Shelters

Note: Small caliber direct fire is considered ball arid tracer rouends (8.66 to 14.5 mmr| fired from-
pistals, rifles, apd machine guns, The positlons meniloned are detailed (n chapees 4o 101s

manual

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00004.GIF [3/16/2002 2:19:59 AM]



http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00005.GIF

LNIT
SUPPORT SYSTEMS

Survaeabrlily Regquirgitents (Continuad)

Ta Protect

Conmm uMicATionS, pevwar
generation equipmant

Supgly/snppart vehicles
Forwsrd maintanan -
aclivty

Forvard medgsl actyity
Chemical, radiological,
bath decontaminsetion
polnts

Water supply pointa

MAJOR
LOGISTICS

SYSTEMS AND REAR AREA

POL BNk farms

Supply depol BCiivities

Diapest mainkans neg activitias

Port/harbor activitien

Mote: Small caliber direct lite is considerad ball and tracer rounds (5.58 to 14 .5 mm) ficad from
Flﬂtﬂl:, riklea, End machina guns. Fhe poaitiens mantionad ara dekgdled 11y Gnﬂp'tﬂl & gr ths

manial.

From

Small caliber direct fire,
[imited fragmeniation

Smadl caliber direct fire,
Hivvicad Teaggnvmipatnanm

Emall ralibar dirmct firg,
fragmetatian

wm| cahbear dired tire,
fregmer-atian, bombs

Small cefiber direct fire,
Tragrantation

Small cehber chirgst fira,
fregmen:ation

Uzsa
Farapels, deap-cut positiona

Farapeis, deep-cut positicns
Sralrarz, dn;arn-rr:l.'r nasitiang
Sheltars

Individual fighting positions,
shalters

Srelfars

Acquisitienstergeting covart
atrikes

ACquiEition AErgating covar
ke

Anquisitren.Stsrgeting coverl
slrikas

AcquigitianLargating cowert
strikex

Canguflage, shelers
Camauflage, shallars
Camouflage, shehers

camout ags, shellare

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00005.GIF [3/16/2002 2:20:08 AM]



FM 5-103 Chptr 2 - Survivability Analysis

RDL  Tableof Document Download

Homepage Contents Information Instructions

CHAPTER 2
SURVI VABI LI TY ANALYSI S

RS RN Al SN
E npinesr suppoed [er auecivability misswoons s Lmited
o since arioritics are estanlished in comblnation with
Lz mobility and covotermod:lity missions, Fighling and peo-
U tetlve pediticne are conateucted with end witheout cnginoeet
1;? assisturoe; therelove, erilical proleclion reguirernents are
; 'I-:arei'ulh..' apalyzed in order to egtablish priorities. By
Biie: collecting wad snalyiing pertinent dala, conrses of action
anc opooens are developed, evaluated, anc planned. The
Aanslysir pronided benh engainesr Aod manouwyer command-
ers with a clear, mental picture of wha: 1& needed o
implement the survivalility miamoeo. Clowee priocitica arc
made aad eapineer support 15 allecated for suyivability
Lo ks, repumnsbimlibiesol Ll marieuver oo i Boer, Crifineer
comrmancer, podd stal wre elepHy defined.

Thiz aheptorautlines the orevall planning process, idenlifivs
perrinert da-a dshe calleeled. evalualed, sne analyaed, and
identifies commnand and contesl crguivemens.

THE PLANNI NG PROCESS

This section outlines the information needed and the decision-making process required for executing
survivability missions. Increased engineer requirements on the AirLand battlefield will limit engineer
resources supporting survivability. Mobility, countermobility, survivability (M-CM-S), and general
engineering requirements are in competition for the same engineer assets. Survivability requirements are
compared with the tactical need and the need for mobility and countermobility operations. The maneuver
commander sets the priorities which allow the force to perform critical tasks. The successful force must
have enough flexibility to recognize and make immediate necessary changes on the battlefield.
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DECI SI ON MAKI NG

Both the commander and staff are involved in the military decision-making process. It provides courses
of action for the commander and, by selecting the best course, enhances survivability. The staff input in
the decision-making process for planning survivability missions includes:

« Military intelligence (enemy activity, terrain, weather, and weapon types).
« Operations (tactical maneuver, fire support, and engineer support).

o Administration/logistics (personnel and combat services support activities).
« Civil affairs (civilians possibly affected by military operations).

PLANNI NG SEQUENCE

The engineer prepares or assists in the preparation of survivability estimates and plans to support the
survivability efforts of the entire unit. In organizations without a staff engineer, the operations officer
performs the analysis and formulates survivability plans. The following sequence is used to develop
survivability support options and plans.

« Mission and commander's guidance are received.

« Timeavailableis considered.

o Threat situation and Threat direct and indirect assets are analyzed.

« Friendly situation and survivability support resources are eval uated.

« Survivability data, including terrain analysis results, is evaluated.

« Possible courses of action are developed.

« The Survivabhility portion of the engineer estimate is prepared.

« Courses of action constraints are compared with actual engineer resources available.
« Plansare prepared, orders are issued, and staff supervision is conducted.

The survivability planning process is completed when the survivability estimates and plans are combined
with those for mobility, countermobility, and general engineering. The maneuver commander then has a
basis for deciding task priorities and allocating support.

DATA COLLECTI ON
| NFORVATI ON ON METT-T

Information on mission, enemy, terrain and weather, time, and troops (METT-T) is compiled.

The M ssion

Subordinate commanders/leaders must understand the maneuver commander's mission and guidance.
The commander/ leader must know what survivability tasks are necessary and how they interface with
mobility, countermobility, and other tasks necessary for completing the mission. In addition, the
commander/leader implementing survivability tasks must know if any additional support is available.

The Eneny
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The maneuver commander and engineer must fully understand the threat to the force. Weapon types,
probable number of weapons and rounds, and types of attack to expect are critical in survivability
planning. When these factors are known, appropriate fighting and protective positions are designed and
constructed.

Terrai n and Weat her

One of the most important sources of information the maneuver commander and supporting engineer
receive is adetailed terrain analysis of the area. This analysisis provided by the division terrain team
(DTT) or corpsterrain team (CTT). It includes the types of terrain, soil, and weather in the area of
operations. A good mental picture of the area of operations enables the commander to evaluate all
M-CM-S and genera engineering activities to create the best plan for attack or defense.

Ti me

Every survivability mission has a deadline for reaching a predetermined level of protection. Hardening
activities will continue past the deadline and are done as long as the force remains in the position.
Survivability time constraints are deeply intertwined with mobility and countermobility time constraints.
If the level of protection required cannot be achieved in the time allotted, resources are then committed to
mobility or countermobility operations, or as designated by the maneuver commander.

Tr oops and Resources

The commander must weigh available labor, material constraints, and engineer support before planning
an operation. Labor constraints are identified through analysis of the three sources of labor-maneuver

unit troops, engineer troops, and indigenous (host nation/local area) personnel. Supply and equipment
constraints are identified through analysis of on-hand supplies, naturally-available materials, and supplies
available through military and indigenous channels. Careful procurement consideration is given to
available civilian engineer equipment to supplement military equipment.

| NFORMATI ON ON | NTELLI GENCE

The maneuver force commander and engineer must have access to available intelligence information
provided by staff elements. Battalion S2 sections provide the bulk of reconnaissance and terrain
information, and experts at the division level and above assist the commander. For example, the DS
terrain team, the production section of the division tactical operations center (DTOC) support element,
and the corps cartographic company can quickly provide required terrain products. In addition, the
commander uses the division intelligence system which provides the Threat order of battle and
war-damaged key facilities. When reconnai ssance requirements exceed the capability of battalion
reconnaissance el ements, maneuver or supporting engineer units collect their own information.

EVALUATI ON

When the engineer or maneuver units have collected all data required for protective construction, the data
Is analyzed to evaluate possible courses of action. Alternatives are based on the commander's guidance
on protection needs, priorities, and planning.

PROTECTI ON NEEDS

Although the decision on what isto be protected depends on the tactical situation, the following criteria
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are used as aguide:

« Exposureto direct, indirect, and tactical air fire.

« Vulnerability to discovery and location due to electronic emissions (communications and radar),
firing signature, trackable projectiles, and the need to operate in the open.

« Capahility to move to avoid detection, or to displace before counterfire arrives.

« Armor suitable to cover direct small caliber fire, indirect artillery and mortar fire, and direct fire
antitank weapons.

« Distance from the FLOT which affects the likelihood of acquisition as atarget, vulnerability to
artillery and air bombardment, and chance of direct contact with the enemy.

« Availability of natural cover.
« Any unique equipment item, the loss of which would make other equipment worthless.
« Enemy's engagement priority to include which forces the Threat most likely will engage first.
« Ability to establish positions with organic equipment.
Using these factors in avulnerability analysis will show the maneuver commander and the engineer

which maneuver, field artillery, and ADA units require the most survivability support. The table
Equipment to be Protected lists weapons systems in these units requiring fighting position/protective

position construction.

PROTECTI ON PRI ORI TI ES

Based on avulnerability analysis of systems that need protecting in the tactical situation, the maneuver
commander develops the priorities for protective activities. Set ti ng survivability
priorities is a manuever conmander's deci sion based on the engineer's
advi ce. Using the protection criteria discussed earlier, and an up-to-date detailed terrain analysis
portraying the degree of natural protection, acommander develops and ranks a detailed tactical
construction plan to support survivability efforts. This detailed plan is usually broken down into several
priority groupings or levels of protection. Primary, supplementary, and alternate positions are developed
in stages or in increasing increments of protection.
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Armor and Armanad Cavalry

Fiald Artillery

Infantry end Meachanizad infantry

Equlpmant

Weaapons carnar
APC

Radar¥®

Cantrol syskam
Firing system

Cavalny fighting vehicle
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Mortar carriar

APC

Command post canrker

Artillary weapons
AmMmuRnIibion carrier

APC .
Command post carrier
Terget acquisition radar ven
Chher vehicles: :

Batterr executlive poet
Rattery rommeard

Battery firg diraction

tnfantry fightng vehicle
Command vahiclg
Muortar carrier
Comnmand parsi vain i

APC

* |ncludes FAAR for Vulcan, Chaparral. and Btinger: and PAR. CWAR.-and ROR Tor the Hewk.

The table below shows example standard survivability levels for maneuver unitsin defensive positions.

The levels and figures devel oped in the table are usually used by the maneuver commander in developing
priorities, and by the engineer in advising the commander on survivability workloads. The number of
vehicles or weapons systems in the table is modified after comparing with the actual equipment on hand.
The table is used as a general planning guide. Weapon systems, such as missiles and nuclear-capable
tube artillery, will require the maximum protection the tactical situation permits, regardless of whether

the forceisin an offensive or defensive posture.
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Standard Survivability Estirreiss for Manuever Units

Numbar of Pozitions Mesded
Dezcnpilon 4 Agcommendad

Priority of Survivability Armaor Mezh  Armeor Mach
Level Support Bn Inf 3n Co Inf Co
1 TOWWg - F
Tanrha - F
AFC [PlIt and Co HO ondy} - B0% P
T - F 1] 100 15 15
Fi TOWs - FanchA
Tanks - F
APC (Pt and Co HQ only) - F
TOL F BE 176 16 L=
3 TOWs= - Pand A
Tanks + Fand &
ARG (Pt and Na HD anly) - F
TOC - F
Combat Support - F 160 180 =20 26
4 TS - MandA
. Tanks - PandA
APC (ali} - P
Tac - P
Combat Support - F
Combat Train - EO% F 160 153 30 30
a TOWs - F oA, ang §
Tan«s, APC (ail) - FandA
Tac - F
Combat Suppart - F
Combat Train - F 13E T 186 45 40
& TOW's, Tanks and APC |all) - F A anr &
TOC - FandA
Combal Support - FandA
Cambst Train - F 26E 310 45 15

Moiss: P = primary, A - allarnate, 5 = supplenantary hull defilade poaitions.
Numbers are raunded 1o the nearsst b
Combot Support wchiclca comprizs maortars ADA, and oo farth,

For Pt and Co HO, allow fowr APCs per plaloon and two par Ce HO

In the Ofense

In offensive operations, fighting and protective positions are developed whenever time is adequate, such
as during atemporary halt for regrouping and consolidation. Recommended priorities for protection at a
halt in the offense are-
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« Antitank weapons.
o Tanks.
« Indirect fire weapons.
« Ciritical supplies, such asammunition and POL, as well as ground vehicles and aircraft (rotary
winged).

These positions are usually expedient positions having the thickness necessary for frontal and side
protection, making maximum use of the terrain.

In the Defense

In defensive operations, substantial effort for fighting and protective position construction is required.
General priorities for protective construction in a defensive battle position are-

« Antitank weapon protection.
« Tank position development.
« Armored personnel carrier (APC) position development.
« Command post position hardening.
o Combat support position (including field artillery, ADA, mortars, and so on) hardening.
« Crew-served weapons position, individual fighting position, and covered routes between battle
positions.
PROTECTI ON PLANNI NG

Qperations Staff Oficer

Priorities of work are recommended by the maneuver operations staff officer with input from the
engineer. Survivability requirements for a defensive operation might receive the commander's first
priority for engineer work. However, these tasks may require using only 10 percent of the engineer
resources, while countermobility tasks may demand 70 percent.

The maneuver commander establishes engineer work priorities and sets priorities for tasks within the
functions just mentioned. Using an analysis of what equipment requires protection, what priorities are set
for sequential protection of the equipment, and which equipment and personnel require immediate
protection, the maneuver commander can set individual priorities for survivability work.

Engi neer Staff O ficer

Survivability data and recommendations are presented to the commander or supported unit through an
engineer staff estimate. The engineer estimate includes arecommendation for task organization and
mobility, countermobility, survivability, and general engineering task priorities. Instructions for
developing the engineer estimate are contained in FM 5-100.

Tasks Organi zati ons

Various command and support relationships under which engineer assets are task-organized can enhance
mission accomplishment. The available assets are applied to each original course of action in a manner

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/CH2.HTM (7 of 10) [3/16/2002 2:20:48 AM]



FM 5-103 Chptr 2 - Survivability Analysis

best suited to the METT-T factors and the survivability analysis. The table below lists the different
command and support relationships and how they affect the engineer unit. The recommended command

relationship for engineersis operational control (OPCON) to the supported unit.
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FM 5-103 Chptr 2 - Survivability Analysis

COMVAND AND CONTROL
COVWANDERS' RESPONSI BI LI Tl ES

Operations orders (OPORDS) are used by the commander or leader to carry out decisions made following
the estimating and planning process. Survivability missions are usually prescribed in the OPORD for all
units, including both engineers and nonengineers. Survivability priorities are specifically defined in the
OPORD. Field Manual 5-100 discusses engineer input to OPORDSs. It isimpossible to divide
responsibilities in survivability missions between the maneuver commander and the engineer
commander.

Maneuver Conmander

The maneuver commander is responsible for organizing, planning, coordinating, and effectively using
engineer resources to accomplish the survivability mission. The maneuver commander must rely on the
engineer staff officer or supporting engineer commander to provide analyses and recommendations for
protective construction and fighting position employment. The commander implements decisions by
setting priorities and further defining the constraints of the mission to the engineer.

Engi neer Conmander

The engineer commander, in addition to fulfilling advisory responsibilities to the maneuver commander,
accomplishes tasks in support of the overall survivability mission as follows:

« Insurestimely reports concerning survivability tasks are made to the engineer staff officer or the
operations and plans officer (G3/S3).

« Develops survivability operational plans.
« Insures engineer tasks are supervised, whether or not they are performed using engineer labor.
« Inspectsfighting and protective positions for structural soundness.

« Provides advice and repair estimates for fighting and protective positions built or occupied by
supported units.

« Recommends and identifies uses for engineer support in survivability operations through the
sequence of command and staff actions.

« Evauatesterrain to determine the best areas for construction of survivability systems.

Joi nt Responsibilities

Based on knowledge of fighting and protective position effectiveness and protection ability, the engineer
continues to advise the maneuver commander on survivability matters following the location,
construction, and/or repair of these positions. The engineer provides valuable information to aid in
decision-making for deployment to alternate and supplementary positions and retrograde operations. The
engineer keegps the maneuver commander informed on the level of fighting that the existing fighting and
protective positions support, and what protection the covered routes provide when movement between
positions occurs.

STAFF OFFI CERS' RESPONSI BI LI TI ES
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The engineer staff officers (Brigade Engineer, Assistant Division Engineer) responsibilities include
Coordination of mobility, countermobility, survivability, and general engineering tasks on the battlefield.
As a special member of the commander's staff, the engineer interacts with other staff personnel. Thisis
accomplished by integrating survivability considerations with plans and actions of the other staff
members. Staff responsibilities concerning survivability plans and execution are as follows.

&/ S2

The G2/S2 isthe primary staff officer for intelligence matters and has responsibility for collecting
information on Threat operations and types and numbers of weapons used. Using all available
intelligence sources to predict enemy choices for avenues of approach, the G2/S2 assists in survivability
emplacement. It is the responsibility of the G2/S2 to receive survivability emplacement records from the
G3/S3, disseminate the information, and forward records to the senior theater Army engineer.

G3/ S3

The G3/S3 has primary staff responsibility for al plans and operations, and also develops the defensive
and fire support plans considering survivability and other engineering support. The G3/S3 also receives
progress/ completion reports for survivability construction and emplacement and records this information
in conjunction with mobility and countermobility records (for example, minefield and obstacle records).
The G3/S3 works closely with the staff engineer to devel op the engineer support plans for the
commander.

A/ S4

The G4/ isthe primary staff coordinator for the logistic support required for survivability tasks. The
G4/ works closely with the staff engineer to insure that types and quantities of construction materials
for survivability emplacements are available. The G4/$4 aso coordinates with the engineer to supply
additional transportation and equipment in accordance with the commander's priorities for engineer
support. Engineers alone do not have the assets to haul all of the class VI material necessary for hardened
survivability positions.
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VEAPONS EFFECTS

A fighting position is a place on the battlefield fromwhich troops
engage the eneny with direct and indirect fire weapons. The positions
provi de necessary protection for personnel, yet allow for fields of
fire and maneuver. A protective position protects the personnel and/or
material not directly involved with fighting the eneny fromattack or
environnental extrenes. In order to develop plans for fighting and
protective positions, five types of weapons, their effects, and their
survivability considerations are presented. Air-delivered weapons such
as ATGMWs, | aser-guided mssiles, mnes, and | arge bonbs require
simlar survivability considerations.

Dl RECT FI RE

Direct fire projectiles are primarily designed to strike a target with
a velocity high enough to achi eve penetration. The chem cal energy
projectile uses sone formof chem cal heat and blast to achieve
penetration. It detonates either at inpact or when naxi mum penetration
I s achi eved. Chem cal energy projectiles carrying inpact-detonated or
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del ayed detonati1 on hi gh-expl osive charges are used nalnly ftor direct
fire fromsystens with high accuracy and consistently good target
acquisition ability. Tanks, antitank weapons, and autonatic cannons
usual ly use these types of projectiles.

The kinetic energy projectile uses high velocity and nmass (nonentum
to penetrate its target. Currently, the hypervelocity projectile
causes the nost concern in survivability position design. The
materials used nust dissipate the projectile's energy and thus prevent
total penetration. Shielding against direct fire projectiles should
initially stop or deformthe projectiles in order to prevent or limt
penetration.

Direct fire projectiles are further divided into the categories of
ball and tracer, arnor piercing and arnor piercing incendiary, and
hi gh expl osi ve (HE) rounds.

Bal | and Tracer

Ball and tracer rounds are nornmally of a relatively snmall caliber
(5.56 to 14.5 mllineters (nMm) and are fired frompistols, rifles,
and machi ne guns. The round's projectile penetrates soft targets on
| npact at a high velocity. The penetration depends directly on the
projectile's velocity, weight, and angle at which it hits.

Arnmor Piercing and Arnor Piercing Incendiary

Arnor piercing and arnor piercing incendiary rounds are designed to
penetrate arnor plate and other types of honbgeneous steel. Arnor
piercing projectiles have a special jacket encasing a hard core or
penetrating rod which is designed to penetrate when fired with high
accuracy at an angle very close to the perpendi cul ar of the target.

I ncendi ary projectiles are used principally to penetrate a target and
ignite its contents. They are used effectively against fuel supplies
and storage areas.

H gh Expl osive

Hi gh expl osive rounds include high explosive antitank (HEAT) rounds,
recoilless rifle rounds, and antitank rockets. They are designed to
detonate a shaped charge on inpact. At detonation, an extrenely high
velocity nolten jet is forned. This jet perforates |arge thicknesses
of high-density material, continues along its path, and sets fuel and
ammuni tion on fire. The HEAT rounds generally range in size from60 to
120 mm

Survivability Considerations

Direct fire survivability considerations include oblique inpact, or
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| npact ot projectiles at other than a perpendicular angle to the
structure, which increases the apparent thickness of the structure and
decreases the possibility of penetration. The potential for ricochet
off a structure increases as the angle of inpact fromthe

per pendi cul ar i ncreases. Designers of protective structures shoul d

sel ect the proper material and desi gn exposed surfaces with the
maxi mum angl e fromthe perpendicular to the direction of fire. Al so, a
| ow structure silhouette design nakes a structure harder to engage
with direct fire.

| NDI RECT FI RE

Indirect fire projectiles used against fighting and protective
positions include nortar and artillery shells and rockets which cause
bl ast and fragnmentati on damage to affected structures.

Bl ast

Bl ast, caused by the detonation of the explosive charge, creates a
shock wave which knocks apart walls or roof structures. Contact bursts
cause excavation cave-in from ground shock, or structure coll apse.
Over head bursts can buckle or destroy the roof.

Bl asts from hi gh expl osive shells or rockets can occur in three ways:
« Overhead burst (fragnentation froman artillery airburst shell).
« Contact burst (blast froman artillery shell exploding on inpact).

e Delay fuze burst (blast froman artillery shell designed to
detonate after penetration into a target).

The severity of the blast effects increases as the distance fromthe
structure to the point of inpact decreases. Delay fuze bursts are the
greatest threat to covered structures. Repeated surface or delay fuze
bursts further degrade fighting and protective positions by the
cratering effect and soil discharge. Indirect fire blast effects al so
cause concussions. The shock from a high expl osive round detonation
causes headaches, nosebl eeds, and spinal and brain concussions.

Fragmentation

Fragnmentati on occurs when the projectile disintegrates, producing a
mass of hi gh-speed steel fragnents which can perforate and becone

| mhedded in fighting and protective positions. The pattern or

di stribution of fragnents greatly affects the design of fighting and
protective positions. Airburst of artillery shells provides the
greatest unrestricted distribution of fragnents. Fragnents created by
surface and delay bursts are restricted by obstructions on the ground.

Survivability Considerations
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Indirect fire survivability fromtragnentati on requires shieldi ng
simlar to that needed for direct fire penetration.

NUCLEAR

Nucl ear weapons effects are classified as residual and initial.

Resi dual effects (such as fallout) are primarily of |ong-term concern.
However, they mayseriously alter the operational plans in the

| mredi ate battle area. The figure bel ow of tactical nuclear weapons

shows how the energy rel eased by detonation of a tactical nuclear
explosion is divided. Initial effects occur in the imedi ate area
shortly after detonation and are the nost tactically significant since
t hey cause personnel casualties and material danage within the

| mredi ate tine span of any operation. The principal initial casualty
produci ng effects are blast, thermal radiation (burning), and nucl ear
radiation. Oher initial effects, such as el ectromagnetic pul se (EWP)
and transient radiation effects on electronics (TREE), affect

el ectrical and el ectronic equi pnent.

Encrey dichdbufion of fecficed nuclesy weapons

The-mai radiaticn

Residual effects
(fallout)

Myclear radiatior
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Bl ast from nucl ear bursts overturns and crushes equi pnent, coll apses
| ungs, ruptures eardruns, hurls debris and personnel, and col |l apses
positions and structures.

Ther mal Radi ati on

Thernal radiation sets fire to conbustible materials, and causes fl ash
bl i ndness or burns in the eyes, as well as personnel casualties from
ski n burns.

Nucl ear Radi ati on

Nucl ear radi ati on damages cells throughout the body. This radiation
damage may cause the headaches, nausea, vomting, and diarrhea
generally called "radiati on sickness". The severity of radiation

si ckness depends on the extent of initial exposure. The figure bel ow
shows the rel ationship between dose of nucl ear radiation and di stance
fromground zero for a 1-kiloton weapon. Once the dose is known,
initial radiation effects on personnel are determned fromthe table

bel ow. Radiation in the body is cunul ative.

Eclationzhip of radiatics dose to distance fromground zoro for a1-KT waapon

~]
=
—r
in
<+
£
[ ]
Cd
=
=
a
o=
[}
L]
E—"

18

| — T T
o dlm |
| 5 HE Y
S o LA 4
| - ; :|U :I.a.
gt g g
b2 l 2 o Tie minl —
_ | c . Iim e
istarGe frony burst, : Yo Ela I'E
100 maters .| | ® e E:; -4 -
| ! v i £15 S8
I | | - 3 I E
10— I ! [ - f|3 alf —
I I = f.':ll- ""|§
Lol | X dl= &
b 12 28
- T |5 2 = .
| | ] E|n
I EI = E:E
a- 28 g | -
2B & ! [ '
—?:%I EI ' I [
s 32 £ I |
E:El LU: | | \_
: [
“ ool . I |
1m0 140 I eI 1400 10r

Doge, rads (cGYy)

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/CH3.HTM (5 of 47) [3/16/2002 2:25:25 AM]



FM 5-103 Chptr 3 - Planning Positions

Initial Badintion Effects on Personnel
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Nucl ear radiation is the dom nant casualty producing effect of

| ow-yield tactical nuclear weapons. But other initial effects nmay
produce significant damage and/ or casualties dependi ng on the weapon
type, yield, burst conditions, and the degree of personnel and
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equil pment protection. Ilhe tigure on lactical radi I shows tacti cal
radii of effects for nom nal 1-kil oton weapons.

Toclical rudii of effedy of 1-KT wmd 100ET Mewion weapoae from low ailasd

Moderete danage
toc tanks from blast

Severe vadialion effacts
on perevnnd in tanke

& avare radiation effecis
on parsanaal ln open

. - r.I" ::.--t

L

i [ | Moderate cadiation effects
il ' | @n personnelin tenk4

1 Mederals radiation aflecta
| on parsonnel in open

2] EM® damageto
. xof elactronizs

El ectromagneti c pul se

El ectromagnetic pul se (EMP) danmages el ectrical and el ectronic
equi pnment. It occurs at distances fromthe burst where other nuclear
weapons effects produce little or no damage, and it lasts for |ess
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than a second atter the burst. lhe pulse al so damages vul nerabl e

el ectrical and el ectronic equi pnent at ranges up to 5 kiloneters for a
10- kil oton surface burst, and hundreds of kiloneters for a simlar

hi gh-al titude burst.

Survivability Considerations

Nucl ear weapons survivability includes dispersion of protective
positions within a suspected target area. Deep-covered positions wll
m nimze the danger from blast and thernmal radiation. Personnel should
habitual |y wear conplete unifornms with hands, face, and neck covered.
Nucl ear radiation is mnimzed by avoiding the radi oactive fall out
area or renaining in deep-covered protective positions. Exanples of
expedi ent protective positions against initial nuclear effects are
shown on the chart below. Additionally, buttoned-up arnor vehicles
offer limted protection from nuclear radi ation. Renoval of antennae
and placenent of critical electrical equipnment into protective
positions will reduce the adverse effects of EMP and TREE.
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Exramples of expedieni protectlve pocldons agalest Inldal suclear effacis

'“5:&

Lcw, lhu..h: w:lls okt H1:|-|:rrJ prl:rttv:tli:l'll

A -\._.

Culvetts are a:-:l:ulnlvnl
P ntar.-tmn

Indiridual body posilans

CHEM CAL

Toxi ¢ chem cal agents are primarily designed for use agai nst personnel
and to contam nate terrain and material. Agents do not destroy
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material and structures, but nmake them unusable for periods of tine
because of chem cal contam nant absorption. The duration of chem cal
agent effectiveness depends on-

. Weat her conditions.

o Dispersion nethods.

« Terrain conditions.

o Physical properties.

« Quantity used.

e Type used (nerve, blood, or blister).

Field Manual 21-40 provides chem cal agent details and
characteristics. Since the vapor of toxic chem cal agents is heavier
than air, it naturally tends to drift to the | owest corners or
sections of a structure. Thus, |ow, unenclosed fighting and protective
positions trap chem cal vapors or agents. Because chem cal agents
saturate an area, access to positions without airlock entrance ways is
limted during and after an attack, since every entering or exiting
sol di er brings contam nation inside.

Survivability Considerations

Survivability of chem cal effects includes overhead cover of any
desi gn that del ays penetration of chem cal vapors and bi ol ogi cal
aerosol s, thereby providing additional masking tinme and protection
against direct liquid contam nation. Packing materials and covers are
used to protect sensitive equi pnent. Proper use of protective clothing
and equi pnrent, along with sinply avoiding the contam nated area, aids
greatly in chemcal survivability.

SPECI AL PURPCSE

Fuel -air nmunitions and fl anmethrowers are consi dered speci al - pur pose
weapons. Fuel -air nunitions disperse fuel into the atnosphere formng
a fuel-air mxture that is detonated. The fuel is usually contained in
a netal canister and is dispersed by detonation of a central burster
charge carried wthin the canister. Upon proper dispersion, the
fuel-air mxture is detonated. Peak pressures created within the
detonat ed cl oud reach 300 pounds per square inch (psi). Fuel-air
munitions create |large area |loading on a structure as conpared to

| ocal i zed | oadi ngs caused by an equal wei ght hi gh expl osive charge.
High tenperatures ignite flammable materials. Flanmethrowers and napal m
produce i ntense heat and noxi ous gases which can neutralize accessible
positions. The intense flanme may al so exhaust the oxygen content of

i nside air causing respiratory injuries to occupants shielded fromthe
flamng fuel. Flane is effective in penetrating protective positions.

Survivability Considerations
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Survivablil1ty of speclal purpose weapons etftects | ncludes covered
positions with relatively small apertures and cl osabl e entrance areas
whi ch provide protection from napal mand fl anet hrowers. Deep-supported
tunnel s and positions provide protection fromother fuel-air nunitions
and expl osi ves.

CONSTRUCTI ON MATERI ALS

Bef ore designing fightingand protective positions, it is inportant to
know how t he previously-described weapons affect and interact with
various materials that are fired upon. The materials used in fighting
and protective position construction act as either shielding for the
prot ect ed equi pnent and personnel, structural conponents to hold the
shielding in place, or both.

SHI ELDI NG MATERI ALS

Shi el di ng provi des protection against penetration of both projectiles
and fragnents, nuclear and thermal radiation, and the effects of fire
and chem cal agents. Various materials and anmobunts of materials
provi de varyi ng degrees of shielding. Sone of the nore commonly used
materials and the effects of both projectile and fragnent penetration
in these materials, as well as nuclear and thernmal radiation
suppression, are discussed in the foll ow ng paragraphs. (Ilncendiary
and chem cal effects are generalized fromthe previous discussion of
weapons effects.) The following three tables contain shielding

requi rements of various nmaterials to protect against direct hits by
direct fire projectiles, direct fire high explosive (HE) shaped
charges, and indirect fire fragnentation and blast . The tabl e bel ow

| ists nuclear protection factors associated with earth cover and
sandbags.
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shielding ¥alues of Earth Cover and Sandhags fora
Hypothetheal 2, 400-rads (¢Gy) Free-In-Alr Dose

Radiation Protection Resulting Doze
Tyea of Protectior Factao: rags

Saldiar in opan Neana 2,400

Earth Covar

Saldier in 4-ft-deep opan position 3 J00
with & in of earth cover 12 200
with 12 in of earzh cover 24 190
with 18 in of earzh cowar L B
with 24 11 af ear.h ¢gear = [a] 25

dand- and Glay-Fiisd Saxdbags

SOICIEr N &-T-gleap e aSEon H HA
with 1 laver of sendbegs [4 in} 1z 130
w lh 2 bayars of tandbapgs (8 n) 32 Fils)
wth 3 loyvers of candkags 12 in) 6l 38

Soi |

Direct fire and indirect fire fragnentati on penetration in soil or
other simlar granular material is based on three considerations: for
materials of the sane density, the finer the grain the greater the
penetration; penetration decreases with increase in density; and
penetration increases wth increasing water content. Nuclear and
thermal radiation protection of soil is governed by the foll ow ng:

« The nore earth cover, the better the shielding. Each | ayer of
sandbags filled with sand or clay reduces transmtted radi ati on by
50 percent.

« Sand or conpacted clay provides better radiation shielding than
ot her soils which are | ess dense.

« Danp or wet earth or sand provides better protection than dry
materi al .

« Sandbags protected by a top |ayer of earth survive thernal
radi ation better than exposed bags. Exposed bags may burn, spil
their contents, and becone susceptible to the blast wave.

St eel

Steel is the nost comopnly used material for protection against direct
and indirect fire fragnentation. Steel is also nore likely to deform a
projectile as it penetrates, and is nuch less likely to span than
concrete. Steel plates, only uethe thickness of concrete, afford

equal protection against nondeform ng projectiles of snmall and
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I nternmedi ate call bers. Because of I1ts high density, steel 1s tive
times nore effective in initial radiation suppression than an equal

t hi ckness of concrete. It is also effective against thermal radiation,
although it transmts heat rapidly. Many field expedient types of
steel are usable for shielding. Steel |anding mats, cul vert sections,
and steel drunms, for exanple, are effectively used in a structure as
one of several conposite nmaterials. Expedient steel pieces are also
used for individual protection against projectile and fragnent
penetration and nucl ear radiation.

Concrete

When reinforcing steel is used in concrete, direct and indirect fire
fragnentation protection is excellent. The reinforcing helps the
concrete to remain intact even after excessive cracking caused by
penetration. When a near m ss shell explodes, its fragnents travel
faster than its blast wave. If these fragnents strike the exposed
concrete surfaces of a protective position, they can weaken the
concrete to such an extent that the bl ast wave destroys it. Wen
possi bl e, at |east one |ayer of sandbags, placed on their short ends,
or 15 inches of soil should cover all exposed concrete surfaces. An
addi tional consequence of concrete penetration is spalling. If a
projectile partially penetrates concrete shielding, particles and
chunks of concrete often break or scab off the back of the shield at
the tinme of inpact. These particles can kill when broken | oose.
Concrete provides excellent protection against nuclear and thernal
radi ati on.

Rock

Direct and indirect fire fragnmentation penetration into rock depends
on the rock's physical properties and the nunber of joints, fractures,
and other irregularities contained in the rock. These irregularities
weaken rock and can increase penetration. Several |ayers of

i rregul arl y-shaped rock can change the angle of penetration. Hard rock
can cause a projectile or fragnent to flatten out or break up and stop
penetration. Nuclear and thermal radiation protectionis limted
because of undetectable voids and cracks in rocks. Cenerally, rock is
not as effective against radiation as concrete, since the ability to
provi de protection depends on the rock's density.

Brick and Masonry

Direct and indirect fire fragnentation penetration into brick and
masonry have the sane protection limtations as rock. Nucl ear and
thermal radiation protection by brick and masonry is 1.5 tines nore
effective than the protection afforded by soil. This characteristic is
due to the higher conpressive strength and hardness properties of
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brick and masonry. However, since density determnes the degree of
protection against initial radiation, unreinforced brick and masonry
are not as good as concrete for penetration protection.

Snow and | ce

Al t hough snow and ice are sonetines the only available materials in
certain locations, they are used for shielding only. Wather could
cause structures made of snow or ice to wear away or even coll apse.
Shi el di ng conposed of frozen materials provides protection from
initial radiation, but nelts if thermal radiation effects are strong
enough.

Wod

Direct and indirect fire fragnentation protection using wood is
limted because of its Iow density and relatively | ow conpressive
strengths. Geater thicknesses of wood than of soil are needed for
protection from penetration. Wod is generally used as structural
support for a survivability position. The | ow density of wood provides
poor protection fromnuclear and thermal radiation. Also, with its | ow
ignition point, wood is easily destroyed by fire fromthernal
radi ati on.

O her Materials

Expedient materials include steel pickets, |anding mats, steel
culverts, steel druns, and steel shipping consolidated express (CONEX)
containers. Chapter 4 discusses fighting and protective positions

constructed with sone of these materi al s.

STRUCTURAL COVPONENTS

The structure of a fighting and protective position depends on the
weapon or weapon effect it is designed to defeat. Al fighting and
protective positions have sone configuration of floor, walls, and roof
designed to protect material and/or occupants. The floor, walls, and
roof support the shielding discussed earlier, or may in thensel ves
make up that shielding. These conponents nust al so resist blast and
ground shock effects from detonation of high explosive rounds which
pl ace greater stress on the structure than the weight of the
conponents and the shi el ding. Designers nust nmake structural
conponents of the positions stronger, |larger, and/or nore nunerous in
order to defeat blast and ground shock. Follow ng is a discussion of
materials used to build floors, walls, and roofs of positions.

FI oor s

Fighting and protective position floors are nade from al nost any
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material, but require resistance to weathering, wear, and
trafficability. Soil is nost often used, yet is |least resistant to
wat er damage and rutting fromfoot and vehicle traffic. Wod pallets,
or other field-available naterials are often cut to fit floor areas.
Dr ai nage sunps, shown below, or drains are also installed when

possi bl e.

Draina ge somg

Flenar drainud or qradad
toward; gump : Mot beza than

1# I1

Large stonus ;
wl bOTio

Wal | s

Wal | s of fighting and protective positions are of two basic

t ypes- bel ow ground (earth or revetted earth) and aboveground. Bel ow
ground walls are made of the in-place soil remaining after excavation
of the position. This soil may need revetnent or support, depending on
the soil properties and depth of cut. Wen used to support roof
structures, earth walls nust support the roof at points no | ess than
one fourth the depth of cutout fromthe edges of excavation, as shown.

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/CH3.HTM (17 of 47) [3/16/2002 2:25:25 AM]



FM 5-103 Chptr 3 - Planning Positions
Earth wall coof suppert pomks

“% urprif at cut ol exs than 1 13

T - ol

Haurd lape
imbaddad
Y dhemanlar

Aboveground walls are normally constructed for shielding fromdirect
fire and fragnents. They are usually built of revetted earth,
sandbags, concrete, or other materials. Wen constructed to a

t hi ckness adequate for shielding fromdirect fire and fragnents, they
are thick and stable enough for roof support. Additional details on
wal | design are given in FM 5-35.

Roof s

Roofs of fighting and protective positions are easily designed to
support earth cover for shielding fromfragnents and small caliber
direct fire. However, contact burst protection requires nuch stronger
roof structures and, therefore, careful design. Roofs for support of
earth cover shielding are constructed of alnbst any naterial that is
usually used as beans or stringers and sheathing. The first two tables

present gui delines for wooden roof structures (for fragnent shiel ding
only). Athird table is converting dinensioned to round tinber. The

tabl es on Maxi num Span are pertaining to steel pickets and | andi ng
mats for roof supports (for fragnent shielding only).
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Aaxim um Span of [im ensioned Wood Roof Support for Earth Cover

Span Lengih, fi

L N
'Woad Thiekness _in
1% 1 1 2 a2 2
2 1 3 2 2 2 3
2% 1 2 2 Z 2 3
d 7 2 ? 2 3 E|
Ay 2 2 2 2 3 3
4 2z 2 a2 a K| 1

Marzimum Fpan of ¥oud Flvinger Rool Support for Baclth Cover
Span Langth, ft

Thickness of I 3 3% 4 6 6
Earth Cover. fi
Canter-to-Centsr Spaging, in

14 40 30 22 18 10 18°
2 23 22 18 12 8200 14°
2% 27 18 12 10 18* 107
3 a2 14 10 £/20° 14+ 5o
St 18 12 8724 - 18 12+ g
4 16 10 as20% 10 10+ 7

Mots: Siringers are 2 x 45 except these marked hy an Asterisk [*) whirk sre 7 hy s

Convering DNmensioned Timber to Round Timber

4x4 B
Gxd ¥
6x B . B
Bxl - 10
Bx 10 N
"Ox 10 2
Uiz 13

12x 12 14

*Sims gven are nomingl and not rough cul timber,
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Az i & pan of Stecf Picket foof Supports ko Sandbag [ayers

Number of Sandbrg Layers Span Length, ft
3 & L
Single-Plckst Baams' Canter-to-Centar Spacing. in
2 7 7 G
o B ] 9
10 4 4 2
1B 4 3 2
20 3 3 2
Double-Ficket Baams**
F 7 7 7
E 7 7 7
10 7 3 5
15 7 g 4
20 [ L] 4

" {Jsed with open side dovwn.
“# Tuyry pickata are ywelded togelhar avary 8 inchge along the
span toc form box hedme.

Maximum Span of Inverted Landing Mats {MSALl)
for Roof Support:s

Mumbsar of Eandbog Loy Span Langth, “t
2 10
L5 e
1¢ B
15 4
10 34

When roof structures are designed to defeat contact bursts of high
expl osive projectiles, substantial additional roof protection is
required. The table on defeat contact bursts gives basic design
criteria for a roof. Appendix B of this nmanual describes a procedure

for overhead cover design to defeat contact burst of high explosive
projectiles.

POSI TI ON CATEGORI ES

Seven categories of fighting and protective positions or conponents of
positions that are used together or separately are-
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« Hol es and sinpl e excavati ons.
« Trenches.
e Tunnel s.
« Earth parapets.
« Overhead cover and roof structures.
o Triggering screens.
« Shelters and bunkers.
HOLES AND SI MPLE EXCAVATI ONS

Excavati ons, when feasible, provide good protection fromdirect fire
and sone indirect fire weapons effects. Open excavations have the
advant ages of -

e Providing good protection fromdirect fire when the occupant woul d
ot herwi se be exposed.

e Permtting 360-degree observation and fire.
e« Providing good protection from nucl ear weapons effects.
Open excavations have the di sadvant ages of -

e Providing limted protection fromdirect fire while the occupant
is firing a weapon, since frontal and side protection is
negl i gi bl e.

e Providing relatively no protection fromfragnments from over head
bursts of artillery shells. The |arger the open excavation, the
| ess the protection fromartillery.

e Providing limted protection fromchem cal effects. In sonme cases,
chem cal s concentrate in | ow hol es and excavati ons.

TRENCHES

Trenches provide essentially the sane protection from conventi onal,
nucl ear, and chem cal effects as the other excavations described, and
are used al nost exclusively in defensive areas. They are enpl oyed as
protective positions and used to connect individual holes, weapons
positions, and shelters. They provide protection and conceal nent for
personnel noving between fighting positions or in and out of the area.
They are usually open excavations, but sections are sonetines covered
to provide additional protection. Trenches are difficult to canoufl age
and are easily detected fromthe air.

Trenches, |ike other positions, are devel oped progressively. As a
general rule, they are excavated deeper than fighting positions to

al | ow novenent w thout exposure to eneny fire. It is usually necessary
to provide revetnent and drai nage for them

TUNNELS
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Tunnel s are not frequently constructed in the defense of an area due
to the tinme, effort, and technicalities involved. However, they are
usually used to good advantage when the length of tine an area is
defended justifies the effort, and the ground lends itself to this
pur pose. The decision to build tunnels al so depends greatly on the
nature of the soil, which is usually determ ned by borings or simlar
means. Tunneling in hard rock is slow and generally inpractical.
Tunnels in clay or other soft soils are also inpractical since

buil ders nust |ine themthroughout to prevent coll apse. Therefore,
construction of tunneled defenses is usually limted to hilly terrain,
steep hillsides, and favorable soils including hard chal k, soft
sandst one, and other types of hard soil or soft rock.

In the tunnel system shown, the soil was generally very hard and only
the entrances were tinbered. The speed of excavation using hand tools
varied according to the soil, and sel dom exceeded 25 feet per day. In
patches of hard rock, as little as 3 feet were excavated per day. Use
of power tools did not significantly increase the speed of excavati on.
Engi neer units, assisted by infantry personnel, perforned the work.
Tunnel s of the type shown are excavated up to 30 feet bel ow ground

| evel . They are usually horizontal or nearly so. Entrances are
strengt hened agai nst col | apse under shell fire and ground shock from
nucl ear weapons. The first 16% feet from each entrance shoul d have
frames using 4 by 4s or larger tinber supports.
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T Typical tunnel system
- ~ . Enamy
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Tunnel "\\
A antrange - .

Tranch
h“-\-"\‘ \ ‘\' \.h‘
= e — j\,l f\%\,,-fhﬂnchina Aun posit on
Co . ks ] )

o
- Tunnal passes
undar trerch

Tranch

Unti nbered tunnels are generally 31% feet wwde and 5 to 6 1/2 feet

hi gh. Once beyond the portal or entrance, tunnels of up to this size
are unlinbered if they are deep enough and the soil wll stand open.
Larger tunnels nust have shoring. Chanbers constructed in rock or
extrenely hard soil do not need tinber supports. If tinber is not
used, the chanber is not wider than 6% feet; if tinbers are used, the
Wi dth can increase to 10 feet. The chanber is generally the sane

hei ght as the tunnel, and up to 13 feet |ong.

G enade traps are constructed at the bottom of straight |engths where
they slope. This is done by cutting a recess about 3% feet deep in the
wal | facing the inclining floor of the tunnel.

Much of the spoil fromthe excavated area requires disposal and
conceal nent. The volune of spoil is usually estimated as one third
greater than the volune of the tunnel. Tunnel entrances need
conceal nent from eneny observation. Also, it is sonetinmes necessary
during construction to transport spoil by hand through a trench. In
cold regions, air warner than outside air may rise froma tunnel
entrance thus revealing the position.
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Ihe danger that tunnel entrances nay becone bl ocked and trap the
occupants al ways exists. Picks and shovels are placed in each tunnel
so that trapped personnel can dig their way out. Furthernore, at | east
two entrances are necessary for ventilation. Whenever possible, one or
nore energency exits are provided. These are usually small tunnels
with entrances normally closed or concealed. A tunnel is constructed
frominside the systemto within a few feet of the surface so that an
easy breakthrough is possible.

EARTH PARAPETS

Excavations and trenches are usually nodified to include front, rear,
and side earth parapets. Parapets are constructed using spoil fromthe
excavation or other materials carried to the site. Frontal, side, and
rear parapets greatly increase the protection of occupants firing

t heir weapons. Thicknesses required for parapets vary according to the
material's ability to deny round penetration.

Par apets are generally positioned as shown below to allow full frontal
protection, thus relying on nutual support of other firing positions.
Par apets are also used as a single neans of protection, even in the
absence of excavati ons.

Parapets wsed for frontal protection Il.‘-]}".i:l}g on m utual suppert

OVERHEAD COVER AND ROOF STRUCTURES

Fighting and protective positions are given overhead cover prinmarily
to defeat indirect fire projectiles |Ianding on or exploding above
them Defeat of an indirect fire attack on a position, then, requires
that the three types of burst conditions are considered. (Note: Al ways
pl ace a waterproof |ayer over any soil cover to prevent it from
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gal ning nol sture or weathering.)

Over head Burst (Fragnents)

Protection against fragnents fromairburst artillery is provided by a
t hi ckness of shielding required to defeat a certain size shell
fragnment, supported by a roof structure adequate for the dead | oad of
the shielding. This type of roof structure is designed using the

t hi cknesses to defeat fragnent penetration given in the table on
Indirect Fire Fragnentation and Bl ast. As a general guide, fragnment
penetration protection always requires at |east 11/2 feet of soil
cover. For exanple, to defeat fragnents froma 120-nmm nortar when
avai | abl e cover material is sandbags filled with soil, the cover depth
required is 1% feet. Then, the Maxi num Span table shows that support
of the | % feet of cover (using 2 by 4 roof stringers over a 4-foot
span) requires 16-inch center-to-center spacing of the 2 by 4s. This
exanple is shown bel ow.

Pastfion with sverbead cover profection opwinst fropments from o 1200mm morfor

Stingen _
— —_——— T T e s = T ) _r:'h]
,-"#__- T Covar . r .- . _ :E_
A d {aardbogs with ggil] = . : _
,,a-’f 4 __1-in plywgod roaf
,-*'f - l Zx4 Siringsere r !
_'_.-'"-:{-.?_W ._;:___"_ l_'_'_ L - ____EJ_HFP‘\W .
o -'-."\'.\.'..-\. Tt i|" g AT
Suppartlog - | | ;
Cut '= Excasatior. | "ol
I 1
O |

L - Span 0l giringer |4 ft]
k= Strinper spacing (18 in|
d —Nepth of dnvnere (105 A

Cont act Bur st

Protection fromcontact burst of indirect fire HE shells requires nuch
nore cover and roof structure support than does protection from
fragnentation. The type of roof structure necessary is given in the
followng table. For exanple, if a position nust defeat the contact
burst of an 82-mmnortar, the table provides nultiple design options.
If 4 by 4 stringers are positioned on 9-inch center-to-center spacings
over a span of 8 feet, then 2 feet of soil (loose, gravelly sand) is
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required to defeat the burst. Appendix B outlines a step-by-step
desi gn and reverse design anal ysis procedure for cover protection of
various materials to defeat contact bursts.

Cantor-lo Conter Spacing for Waed Supporting
Scil Covar to Daveat Contect Bursts

Coanter-to-Centar Stringer Spacirg (h] [inchag}, {or
Nomunel Stringer Citad Span Langth {L] (fewi}
gire fnches) Depth of Soi [d) {leet) 3 4 8 8 14

For Defmt af 82.mm Contact Byurgt

2xd 2.0 3 i d . K|
0 18 12 B ) 3
4.0 18 14 7 1 3
2x b 2.0 dq T B 8 L]
10 18 18 16 12 g
4.0 14 18 18 1 Y
dud 2.0 7 10 tn g 7
1.0 18 18 18 2 B
4.0 18 18 18 10 El
4x8 1.k t R 7 R B
2.0 14 14 18 12 18
a.0 18 18 1R 1A 1H
For Defeat of 120. and 1 22-vrmy Conract Burn;n_
Adx g Ll 2 - - -
J.0 . - - - -
A% 3.6 41 B B E
5.0 1¢ |2 12 11 10
B.0O 12 18 1H 16 12
BEr & 2.0
4.0 - - . . -
4.0 - - G.BE [ G
h.0 14 14 13 12 10
6.0 14 14 18 18 12
GEcH 2.0 . - - -
2.0 - - - . -
A .G ;i = o 10
B3 16 B 13 18 17
HaH 20 - - S
3.0 - - - - -
4.4 7B 1] 11 iad 13
6.0 18 ‘H 1E (k! 18
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Canmtar-io-Caniar Spacing for Wood Jupporiing
Lavi Covar to Dofsat Contagt Bursts fLontinued)

For Defsat of 162-mm Cortact Burst

4.3 4.4 - - . .- . 2.8
Bt & g 7 7 7
B 17 146 14 A2 123
7.0 I& 18 18 15 11
Gxdb A0 - - - - -
5.0 ¥ 8 8 . g !
B G ig 18 L2 12 1
.0 14 TH 14 16 il
6xB a0 - - - -
4.0 - - - - i
B.0 1G 11 12 1 T&
8.0 18 18 18 18 17
bub 4.4 - - - - .
4.4 - - - - g -
5.0 14 18 14 17 16
6.0 18 18 14 1K 18

Nota: T1e maximum beam spacing listed in the abave tablais 18 inches, This is o preclude furthe
dasign far roof material placad aver the stringsrs o hold the eerth covar. A maxumum of 1 Ineh wood o-
plyasaod §Nould DB used Dver suringen s Lo suppn Lthe earth cover “or §2-mm bursts; 2 inghoe 21ould
bu awcd for 120 e, 122 mm, and " E2-mm burets.

Del ay Fuze Bur st

Del ay fuze shells are designed to detonate after penetration.
Protection provided by over-head cover is dependent on the anount of
cover remai ning between the structure and the shell at the tinme of
detonation. To defeat penetration of the shell, and thus cause it to
detonate wth a sufficient cover between it and the structure,
materials are added on top of the overhead cover.

If this type of cover is used along with contact. burst protection,
the additional materials (such as rock or concrete) are added in with
the soil unit weight when designing the contact burst cover structure.

TRI GGERI NG SCREENS

Triggering screens are separately built or added on to existing
structures used to activate the fuze of an incomng shell at a
"standoff' distance fromthe structure. The screen initiates
detonation at a distance where only fragnents reach the structure. A
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variety of materitals are usually used to detonate both super-qulck
fuzed shells and delay fuze shells up to and including 130 nm
Super-qui ck shell detonation requires only enough naterial to activate
the fuze. Delay shells require nore material to both limt penetration
and activate the fuze. Typical standoff framng is shown bel ow.

Typical standoff framing with dim ensioned wondd friggering sereen

10 Fr—— _
pe" Skclion
- = —
r - Ol ==
i Zink2Zinadin I & H maximum
| m,r" blovks . l
| r 7
t- _J__l _,l'. _
H - 2inxd n -,

:r-'-“i T

Foif muailable stk 3.5;:, J.. i ﬂg.i%ﬁ:
A EVATION - FIAMING PLAN 5 2

Nate: Make each secion independant
of adjacart saction log poat

Limx RL 1 W
structural giade ||
larrs beger -

L '._.- .-.:.. ";-'-"-:?"ﬁ
SIDEYEW

14 indiarmater] or wirg rape
{4 indiameter) may ba sub-
htutad bor £ |h X 6 1IN DrAGE

ltgrmediate
brace &k reguired
1o rigidity

Def eati ng Super-Qui ck Fuzes

| ncom ng
di stance with sever al

shells with super-quick fuzes are defeated at a standoff
types of triggering screen materials.
table below lists thicknesses of facing materi al

The first
required for
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detonating 1ncomng shells when inpacting wth the triggering screen.
These triggering screens detonate the incom ng shell but do not defeat
fragnents fromthese shells. Protection fromfragnments is still
necessary for a position. The second table below lists required

t hi cknesses for various materials to defeat fragnents if the
triggering screen is 10 feet fromthe structure.

Trigzering Screen Facing Malerial Requiremenks

Matenal Triggoring Roguireomunic™
Flyweaced, ofinzns oned Lumber 14inthickness

Sail in sandba3s with phrwood or il laging  3-ingh ckness (24-gage shaat metal]

SHge e sies [ ugd e neddl) Li-in ik nesE

Tree limbs l-in clamets”

Lm s biba riates "layer g1 -en-thichk swesd)
gy 3 Frrial

* Mor datanetivrg propoaties vp re and neliidierg 1320 me maertar, rocket, and sillary dhalls.

Trizgering Screen Malenal Thickoess, in Inches, Reqoired o
Iefeal Frapmends al a 10-Fed Shandol

Incaming Shell Size

M aterial E2mm 1Z20mm 122 mm
Sail 10 14 18
Sonl, fiazen o g 3
Eamd d 14 1E
Chay 10 14 13
Sranl {corr ug aled meeal) be) 1 1
Wond (irp ] 14 14
Corkrers 2 2 3
& nenw Bl B oo

Def eati ng Del ay Fuzes

Del ay fuzes are defeated by various thicknesses of protective
material. The table below |ists type and thickness of materials

required to defeat penetration of delay fuze shells and cause their
premat ure detonation. These materials are usually added to positions
desi gned for contact burst protection. One nethod to defeat
penetration and ensure premature shell detonation is to use |layers of

| arge stones. The figure bel ow shows this added delay fuze protection
on top of the contact burst protection designed in appendix B. The
rocks are placed in at least three layers on top of the required depth
of cover for the expected shell size. The rock size is approxi mately
tw ce the caliber of the expected shell. For exanple, the rock size
required to defeat 82-mm nortar shell penetrationis 2 x 82 nm= 164
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nm (or 6% 1 nches).

uired Thicknesz, in Inches, of Protective Matertal o
it Penatration of Different Thelk (Deby Fuze)

Shallg & wnerota” Hcook™* Rook Siza {snakaa)
&2-mim morlar L 20 Bl
120-mm martar 20 as 8
| 2Z-ir' M rensat Ll & 1
122-mr atillery g H 1<
130-mm atillery BO 42 151

* A0 psioreinforcee concrcle.
 Rozk mugt be relabvely strong [vonproessiva strergzh of aoout 20,000 pi)
And in three Byvers for £2 mes Saor lavar for cthers.

MNoe: [Leto the extreme theoknass required lor protectior, materials sucn as ¢3rth, 3and, and elay
ETREE I R LTI IR T

Srana Iaypar sdoed to fepres gverhead caver (o defael the dalsy fuze ourst from an B2-mar martar

e T 2 e it S Sk
_r.--uI ___'____"_r‘ Fogtog -L:-\_.,: 4_ S - -
] J o R N ST R R DR S

Depth of 2ower

___ Siringar :

"~ Waterproof IEuppl:urt Rock mlihajr = __J_f’
layar lon | 2 x shell calibar
Excaration

' | $xHEL B
ar §%-in rock aize

I n sonme cases, chain link fences al so provide sone standoff protection

when visibility is necessary in front of the standoff and when
positioned as shown. However, the fuze of sonme incomng shells nmay
pass through the fence without initiating the firing nmechani sm

SHELTERS AND BUNKERS

Protective shelters and fighting bunkers are usually constructed using
a conbi nati on of the conponents of positions nentioned thus far.
Protective shelters are primarily used as-

« Command posts.
o (bservation posts.
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o Medical ald statlions.

e Supply and ammunition shelters.
« Sleeping or resting shelters.

Protective shelters are usually constructed aboveground, using cavity
wal | revetnents and earth-covered roof structures, or they are bel ow
ground using sections that are airtransportabl e.

Fi ghti ng bunkers are enlarged fighting positions designed for
squad-si ze units or larger. They are built either aboveground or bel ow
ground and are usually made of concrete. However, sone are
prefabricated and transported forward to the battle area by trucks or
air.

| f shelters and bunkers are properly constructed with appropriate
coll ective protection equi pnent, they can serve as protection agai nst
chem cal and bi ol ogi cal agents.

{Tham Tk fnoe n=ad for a standoff

- Two thicknesses of chain ilnk
N fances attached to supporting
W pusts on T ounlars

=-

= m—-— ==

Y

%

=ﬁ§

1}

Ferncw as high
a3 passible

CONSTRUCTI ON METHODS
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For individual and crew-served weapons fighting
and protective position construction, hand tools are
available. Theindividual soldier carriesan
entrenching tool and has access to picks, shovels,
machetes, and hand carpentry toolsfor use in

individual excavation and vertical construction Haadeary
work Stratchers

Rataining wall raveatmant

Chokas end side swams in

Eart hnovi ng equi pnent and
expl osi ves are used for excavating
protective positions for vehicles
and supplies. Earthnoving

equi pnent, i ncludi ng backhoes,

bul | dozers, and bucket | oaders,
are usually used for larger or
nore rapid excavati on when the
situation permts. Usually, these
machi nes cannot dig out the exact
shape desired or dig the anmount of Jrints broken
earth necessary. The excavation is
usual ly then conpl eted by hand.
Descriptions and capabilities of
US survivability equi pnment are
given in appendi x A o T S o i T D A

ELEVATION

Met hods of construction include
sandbaggi ng, expl osive excavati on,
and excavation revet nents.

SANDBAGAE NG

i i . Streigh d head
Valls of fighting and protective releners and neaders

positions are built of sandbags in
much the sanme way bricks are used.
Sandbags are al so useful for
retaining wall revetnents as shown
on the right.

SECTLION ELEVATION

The sandbag is nmade of an acrylic fabric and is rot and weat her
resistant. Under all climatic conditions, the bag has a life of at

| east 2 years with no visible deterioration. (Sone ol der-style cotton
bags deteriorate nuch sooner.) The useful life of sandbags is

prol onged by filling themwith a mxture of dry earth and portl and
cenent, normally in the ratio of 1 part of cenent to 10 parts of dry
earth. The cenent sets as the bags take on noisture. A l:6 ratio is
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used tor sand-gravel mxtures. As an alternative, filled bags are
di pped in a cenent-water slurry. Each sandbag is then pounded with a
flat object, such as a 2 by 4, to nmake the retaining wall nore stable.

As a rule, sandbags are used for revetting walls or repairing trenches
when the soil is very |loose and requires a retaining wall. A sandbag
revetnment will not stand with a vertical face. The face nust have a
slope of 1:4, and |l ean against the earth it is to hold in place. The
base for the revetnent nust stand on firmground and dug at a sl ope of
4:1.

The following steps are used to construct a
sandbag revetment wall such as the one shown.

« The bags are filled about
three-fourths full wth hr—— 2t ——]
earth or a dry soil-cenent
m xture and the choke cords
are tied.

« The bottom corners of the
bags are tucked in after
filling.

e The bottom row of the
revetnent is constructed by
placing all bags as
headers. The wall is built
using alternate rows of
stretchers and headers with
the joints broken between
courses. The top row of the
revetment wall consists of
header s.

« Sandbags are positioned so
t hat the planes between the
| ayers have the sane pitch
as the base-at right angles
to the slope of the
revet ment .

« All bags are placed so that
side seanms on stretchers
and choked ends on headers
are turned toward the
revetted face.

e As the revetnment is built,
It is backfilled to shape
the revetted face to this

Eaxpadiant funnel for Killing sandbags

i [ %iein
I plywond
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sl ope.

Often, the requirenent for filled sandbags far exceeds the
capabilities of soldiers using only shovels. If the bags are filled
froma stockpile, the job is perforned easier and faster by using a
| unber or steel funnel as shown on the right.

EXPLOSI VE EXCAVATI ON

Expl osi ve excavation is done by placing charges in boreholes in a
particul ar pattern designed to excavate a certain di nensi oned hole.
Borehol es are dug to a depth two thirds that of desired excavation.
The hol es are spaced no farther apart than twice their depth, and no
closer to the desired perineter than the depth of the borehole.

The boreholes are dug with posthol e diggers, hand augers, or with
15- or 40- pound shaped charges. The holes are backfilled and tanped.
Bor ehol e sizes nade with shaped charges are listed in the first table

bel ow. Borehol es made with shaped charges nay need additional digging
or partial filling and tanping to achieve a desired depth. When
setting explosives, the charges are placed in the borehole with two
thirds of the charge at the bottom and one third hal fway down. The
charges are then tanped. The second table below lists the pounds of

expl osi ve needed in a sandy clay soil per depth of borehole.

Average Deorshels Sizes Mades by Shaped Charges

Maiarial Dru};ﬁ‘é;: -in J.".h;\vpvﬂ'l-,.q'tw '-I-:?i-a;n*'lntur, in Dapth-,_i't-_ _-tl_i-u"n:mmr, in
Soll desp-pached snow a0 7 r - .

4 - - 7 14
Fro:chn ground a0 8 3 - -

B0 - : 6 7
(e 42 7 4 12

Ameonn: of Explesive Booured for Blasting Crabrs

Arrraunr of Explasive Required for BiRSTNg Crargrs

Dapth of Sorehola, ft Pounde of Explosive

i 3
3 L)
4 8
5 132

Because soil type and expl osive effectiveness vary, the quantity of
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explosive required may ditter slightly fromthe anounts given 1 n the
previous table. Atest hole is detonated to check the accuracy of the
table in the specific soil condition. After tanping and detonating the
charges, the | oose earth is renoved and the position is shaped as

desi red.

Rect angul ar Posi tions

Borehol e and charge location in rectangul ar position excavation shown
below in the diagramis as foll ows:
e The outline of position is nmarked on the ground.

« Holes are | ocated a borehole's depth inward fromeach of the four
corners.

« Additional holes are spaced al ong both sides at distances not
exceeding two tines the depth of the borehol es.

e« Inner rows are spaced equal distance fromthe outer rows at
di stances not exceeding two tinmes the borehol e depth.

« Each row is staggered with respect to adjacent rows.

« The cal cul ated charge weight is doubled in all holes in interior
r OWS.

Boreholes for rectangular positions

L
P — -

0-40 © © © ©

L - Lonath

w Widlhk

= - Distance batween holes i1 row
Zx borahola depth

H = Distanoce betwwasn rioeed

= Zx burphuly deplh

| nformati on concerning the cal culation of charge weights and the use
of prime cord or blasting caps is contained in FM 5-34 and FM 5-25.

To create ranps for positions in relatively flat terrain using
expl osives, the lower portion is excavated as a rectangul ar position,
as shown, and the upper end is excavated by hand. Charges are not
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pl aced cl oser than the borehole depth tromthe desired edge, and not
farther than twice the borehole depth apart. Portions of the position
| ess than 2 feet deep are usually excavated by hand.

Eoreholes for positions in flat teTrain

. £t

Shaded aras 1o ba
excavated by had 7]

y/%/ éj Q © i

-
il

[=r]

L--E’}7E; ,-';‘-;.!. o ol
POEITION ==
PLAN

SN

Maximium
d Ft

Muty: Makimum & =4 1t

SECTION

Crcul ar Positions

Circular positions are prepared with a circular
arrangement of boreholes surrounding a
borehole at the center of the position. Several
concentric rings of holes are needed for large
positions, and one ring or only one charge for
small positions. The charge layout shown on the

right is as follows:
e The radius of the desired

circular position is
det er m ned.

e« The borehole depth is
subtracted fromthe radius
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and a circle Is 1nscribed on
the ground with the new
radi us | engt h.

e The new radius length is
divided by twi ce the
borehol e depth to determ ne
t he nunber of rings within
t he position.

« Each additional ring is
posi ti oned at equal
di stances between the outer
ring and the center of the
posi tion.

« Borehol es are spaced equal
di stance al ong each ring.
Each hol e shoul d not exceed
tw ce the borehol e depth
from anot her hole on the
ring.

« The charge wei ght is doubled
in all holes in the interior
rings.

When the position dianmeter does
not exceed tw ce the borehol e
depth, a single charge placed at
the center of the position is
enough. Wen the position

di aneter is between two and four
ti mes the borehol e depth, space
t hree hol es equal distance
around the ring and omt the
center hole.

Boreholes for circular positions

Crutar adga

& = ? w deplh of hules
""-.._______._._,.-r'".-

F Shouid pot enceed Z timas
depth of bareholes

Quter adge

A = Hadlus of charge ring
d - Diameter

Positions in Frozen Soil

In frozen soil, blasting requires about

1.5 to 2 tines the nunber

borehol es and | arger charges than those cal cul ated for noderate
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climates. lo determ ne the nunber ot Dbore-holes needed, testing Is
perforned before extensive excavation is attenpted. For frozen soil,
hol e depth (d) should equal required depth of excavation. The required
charge weight (w) is w= 0.06 d 3 pounds, where (d) is in feet.

Positions in Rocky Soil

Boul ders and rocks are renpved by using bl asting nethods described in
FM 5-25 or FM 5-34. These nmanual s al so described simlar activities for

stunp and tree root renoval.
EXCAVATI ON REVETMENTS

Excavations in soil may require revetnent to prevent side walls from
col | apsi ng. Several nethods of excavation revetnents are usually used
to prevent wall coll apse.

Wal | Sl opi ng

The need for revetnent is sonetines avoi ded or postponed by sl oping
the walls of the excavation. In nost soils, a slope of 1:3 or 1:4 is

sufficient. This nethod is used tenporarily if the soil is |oose and
no revetting materials are available. The ratio of 1:3, for exanple,
will determne the slope by noving 1 foot horizontally for each 3 feet

vertically. Wien wall sloping is used, the walls are first dug
vertically and then sl oped.

Faci ng Revetnents

Faci ng revetnents serve mainly to protect revetted surfaces fromthe
effects of weather and occupation. It is used when soils are stable
enough to sustain their own weight. This revetnent consists of the
revetting or facing material and the supports which hold the revetting
material in place. The facing material is usually nmuch thinner than
that used in a retaining wall. Facing revetnents are preferable to
wal | sl oping since | ess excavation is required. The top of the facing
Is set below ground level. The facing is constructed of brushwood
hurdl es, continuous brush, poles, corrugated netal, plywod, or burlap
and chicken wre. The foll owm ng paragraphs descri be the nethod of
constructing each type.

Brushwood Hurdle. A brushwood hurdle is a woven revetnent unit usually
6% feet |long and as high as the revetted wall. Pieces of brushwood
about 1 inch in dianeter are weaved on a franmework of sharpened

pi ckets driven into the ground at 20-inch intervals. Wen conpl et ed,
the 6 “2foot lengths are carried to the position where the pickets are
driven in place. The tops of the pickets are tied back to stakes or
hol df asts and the ends of the hurdles are wired together.
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LiL 1]

Cont i nuous Brush. A continuous brush revetnent is constructed in

pl ace. Sharpened pickets 3 inches in dianeter are driven into the
bottom of the trench at 30-inch intervals and about 4 inches fromthe
revetted earth face. The space behind the pickets is packed with
smal |, straight brushwood |laid horizontally. The tops of the pickets
are anchored to stakes or hol df asts.
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Continwous hrush revatment
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Pole. A pole revetnent is simlar to the continuous brush revet nent
except that a layer of small horizontal round poles, cut to the |length
of the revetted wall, is used instead of brushwood. If avail able,
boards or planks are used instead of pol es because of quick
installation. Pickets are held in place by holdfasts or struts.
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Pole reveiment
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Corrugated Metal Sheets or Plywood. A revetnent of corrugated netal
sheets or plywood is usually installed rapidly and is strong and
durable. It is well adapted to position construction because the edges
and ends of sheets or planks are | apped, as required, to produce a
revetnment of a given height and length. Al nmetal surfaces are sneared
with nud to reduce possible reflection of thermal radiation and aid in
canmoufl age. Burlap and chicken wire revetnents are simlar to
revetnments nmade from corrugated netal sheets or plywood. However,

burl ap and chicken wire does not have the strength or durability of

pl ywood or sheet netal in supporting soil.
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Types of mebal v ctment

Corrugsted metal shants Budep and chlcken wira

Met hods to Support Faci ng

The revetnent facing is usually supported by tinber franes or pickets.

Franes of dinensioned tinber are constructed to fit the bottom and
sides of the position and hold the facing naterial apart over the
excavat ed w dt h.
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METHCOD OF PLACING STAKES

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/CH3.HTM (43 of 47) [3/16/2002 2:25:25 AM]



FM 5-103 Chptr 3 - Planning Positions

Facing revetment supported
by pickets

o

is aqual to ar greater than H
O, iz ogualto H + 2 ft

1

METHOD (UF ANCHORING FICKETS

Pickets are driven into the ground on the position side of the facing
material. The pickets are held tightly against the facing by bracing

t hem apart across the wdth of the position. The size of pickets
required and their spacing are determ ned by the soil and type of
facing material used. Woden pickets smaller than 3 inches in dianeter
are not used. The maxi num spaci ng between pickets is about 6% feet.
The standard pickets used to support barbed wire entangl enments are
excellent for use in revetting. Pickets are driven at |east 1% feet
into the floor of the position. Wiere the tops of the pickets are
anchored, an anchor stake or holdfast is driveninto the top of the
bank and tied to the top of the picket. The di stance between the
anchor stake and the facing is at |east equal to the height of the
revetted face, with alternate anchors staggered and at |east 2 feet
farther back. Several strands of wre holding the pickets against the
enpl acenent walls are placed straight and taut. A groove or channel is
cut in the parapet to pass the wire through.

SPECI AL CONSTRUCTI ON CONSI DERATI ONS
CAMOUFLAGE AND CONCEALIMENT

The easiest and nost efficient nethod of preventing the targeting and
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destruction ot a position or shelter 1S use of proper canoputlage and
conceal nent techni ques. Major considerations for canouflage use are
di scussed in appendix D. Follow ng are sone general guidelines for

position construction.

Nat ural conceal nent and good canoufl age naterials are used. \Wen
construction of a positions begins, natural materials such as
vegetation, rotting | eaves, scrub brush, and snow are preserved for
use as canoufl age when construction is conpleted. |If explosive
excavation is used, the large area of earth spray created by
detonation is canoufl aged or renpoved by first placing tarpaulins or
scrap canvas on the ground prior to charge detonation. Al so, heavy
equi prment tracks and i npressions are di sgui sed upon conpl etion of
constructi on.

Fields of fire are not overcleared. In fighting position construction,
clearing of fields of fire is an inportant activity for effective
engagenent of the eneny. Excessive clearing is prevented in order to
reduce early eneny acquisition of the position. Procedures for
clearing allow for only as nuch terrain nodification as is needed for
eneny acqui sition and engagenent.

Conceal nent fromaircraft is provided. Consideration is usually given
to observation fromthe air. Action is taken to canoufl age position
interiors or roofs with fresh natural materials, thus preventing
contrast wth the surroundi ngs.

During construction, the position is evaluated fromthe eneny side. By
far, the nost effective neans of eval uating conceal nent and canoufl age
Is to check it froma suspected eneny avenue of approach.

DRAI NAGE

Positions and shelters are designed to take advantage of the natural
drai nage pattern of the ground. They are constructed to provide for-

o« Exclusion of surface runoff.
« Disposal of direct rainfall or seepage.

« Bypassing or rerouting natural drainage channels if they are
I ntersected by the position.

In addition to using materials that are durable and resistant to

weat hering and rot, positions are protected from damage due to surface
runoff and direct rainfall, and are repaired quickly when erosion

begi ns. Proper position siting can | essen the problem of surface water
runof f. Surface water is excluded by excavating intercepted ditches
uphill froma position or shelter. Preventing water fromflow ng into
t he excavation is easier than renoving it. Positions are |located to

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/CH3.HTM (45 of 47) [3/16/2002 2:25:25 AM]



FM 5-103 Chptr 3 - Planning Positions

direct the runoft water 1nto natural dralnage I1nes. Water wmthin a
position or shelter is carried to central points by constructing

| ongi tudi nal slopes in the bottom of the excavation. A very gradual
sl ope of 1 percent is desirable.

MAI NTENANCE

If water is allowed to stand in the bottom of an excavation, the
position is eventual ly underm ned and becones usel ess. Sunps and
drains are kept clean of silt and refuse. Parapets around positions
are kept clear and wi de enough to prevent parapet soil fromfalling

I nto the excavation. Wien wire and pickets are used to support
revetnment material, the pickets may becone | oose, especially after
rain. Inprovised braces are wedged across the excavation, at or near
floor level, between two opposite pickets. Anchor wires are tightened
by further tw sting. Anchor pickets are driven in farther to hold
tightened wires. Periodic inspections of sandbags are nade.

REPAI RS

|f the walls are crunbling in at the top of an excavation (ground

| evel ), soil is cut out where it is crunbling (or until firmsoil is
reached). Sandbags or sod bl ocks are used to build up the damaged
area. |If excavation walls are wearing away at the floor |level, a plank
Is placed on its edge or the brushwood is shifted down. The plank is
hel d agai nst the excavation wall wth short pickets driven into the
floor. If planks are used on both sides of the excavation, a wedge is
pl aced between the planks and earth is placed in the back of the

pl anks. If an entire wall appears ready to coll apse, the excavation is
conpletely revetted.

Excavation repair

Sandbags

ﬂ.'ftﬂr mpalr

= 'Enfnre repair

DAMACGE AT CROUND LEVEL
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-1=in plank

el Stakas o- haldf
ﬂ placed hora

Bafare rapair After rapair
DAMAGE NEAR FLOOR LEYVEL

SECURI TY

In alnost all instances, fighting and protective positions are
prepared by teans of at |east two personnel. During construction,
adequate frontal and perineter protection and observation are
necessary. Additional units are sonetines required to secure an area
during position construction. Unit personnel can also take turns with

excavating and providing security.
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Soldiar in opan fane 2. 400

Earth Covar
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wth 3 iover of candkags 12 ind &1 48

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00019.GIF [3/16/2002 2:26:53 AM]



FM 5-103 Chptr 4 - Designing Positions

RDL  Tableof Document Download

Homepage Contents Information Instructions

CHAPTER 4
DESI GNI NG PGSI TI ONS

< 4 tipns. Thesc peguiremcetits ensur: soldiera are well-groter ted
" whie performing ther missions. The posilions aree all
conbnuously improved ds lime assels. and the stoation
permiit. The Frllowing iz podilion calegaries aec p-'l:‘EEn:-I.'LI.'-I:“d:
haaty and deliberate fipktiny position for mdividual sol disvw;
ligbulng positlons o¥ crew-scrved weapons, mosideny (o
vihicles and auppart equipment of major aearons syslems;
Lrenches connecting the pogitions; positions for antive unils;
and speeial designa incloding sheltera and hunkera, The
pasitione in cach category are briefly deseribwl and acrom-
nanied Fy a tynical dshign ilostratien. Rach caceory 13
summmarized prov dipg Limz and equipment eetimates and
protection Eaetory hw eaeh ositeen. Complete detailed con-
alouctirll drawings, aad time and mete-inl catimates Dor
cach pogition, are concainad in yppenelixc

BASI C DESI GN REQUI REMENTS
VEAPON EMPLOYMENT

Whileit isdesirable for afighting position to give maximum protection to personnel and equipment,
primary consideration is always given to effective weapon use. In offensive combat operations, weapons
are sited wherever natural or existing positions are available, or where weapon emplacement is made
with minimal digging.
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FM 5-103 Chptr 4 - Designing Positions
COVER

Positions are designed to defeat an anticipated threat. Protection against direct and indirect fireis of
primary concern for position design. However, the effects of nuclear and chemical attack are taken into
consideration if their use is suspected. Protection design for one type of enemy fireis not necessarily
effective against another. The following three types of cover-frontal, overhead, and flank and rear-will
have a direct bearing on designing and constructing positions.

Fr ont al

Frontal cover provides protection fromsnmall caliber direct fire.

Natural frontal protection such as large trees, rocks, logs, and rubble is best because enemy detection of
fighting positions becomes difficult. However, if natural frontal protection is not adequate for proper
protection, dirt excavated from the position (hole) is used. Frontal cover requires the position to have the
correct length so that soldiers have adequate room,; the correct dirt thickness (3 feet) to stop enemy small
caliber fire; the correct height for overhead protection; and, for soldiers firing to the oblique, the correct
frontal distance for elbow rests and sector stakes. Protection from larger direct fire weapons (for
example, tank guns) is achieved by locating the position where the enemy cannot engage it, and
concealing it so pinpoint location is not possible. Almost twice as many soldiers are killed or wounded
by small caliber fire when their positions do not have frontal cover.

Over head

Overhead cover provides protection fromindirect fire fragnentati on.
When possible, overhead cover is aways constructed to enhance protection against airburst artillery
shells. Overhead cover is necessary because soldiers are at least ten times more protected from indirect
fireif they are in ahole with overhead cover.

FI ank and Rear

Fl ank and rear cover ensures conplete protection for fighting

posi tion. Flank and rear cover protects soldiers against the effects of indirect fire bursts to the
flanks or rear of the position, and the effects of friendly weapons located in the rear (for example,
packing from discarded sabot rounds fired from tanks). Ideally, this protection is provided by natural
cover. Inits absence, a parapet is constructed as time and circumstances permit.

SIMPLICI TY AND ECONOWY

The position is usually uncomplicated and strong, requires as little digging as possible, and is constructed
of immediately-available materials.

| NGENUI TY

A high degree of imagination is essential to assure the best use of available materials. Many different
materials existing on the battlefield and prefabricated materials found in industrial and urban areas can be
used for position construction.

PROGRESSI VE DEVELOPMENT

Positions should allow for progressive development to insure flexibility, security, and protection in
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depth. Hasty positions are continuously improved into deliberate positions to provide maximum
protection from enemy fire. Trenches or tunnels connecting fighting positions give ultimate flexibility in
fighting from a battle position or strongpoint. Grenade sumps are usually dug at the bottom of a
position's front wall where water collects. The sump is about 3 feet long, Y2 foot wide, and dug at a
30-degree angle. The slant of the floor channels excess water and grenades into the sump. In larger
positions, separate drainage sumps or water drains are constructed to reduce the amount of water
collecting at the bottom of the position.

CAMOUFLAGE AND CONCEALIMENT

Camouflage and concealment activities are continual during position siting preparation. If the enemy
cannot locate afighting position, then the position offers friendly forces the advantage of firing first
before being detected. Appendix D of this manual contains additional information on camouflage.

| NDI VI DUAL FI GHTI NG POSI TI ONS

The table below summarizes the hasty and deliberate individual fighting positions and provides time
estimates, equipment requirements, and protection factors.

Chamcteristizs of Individeal Fighting Positions

Eatianiled ] Indirecd Fise
Corsirutten Dirme: Infimect Fien Blast and
Tepaof  Tune Equipnent amall Blizs | and Fragmentaliun fragmentatin Nuciear
Pecition  [nen-Boure)  Aepgicements  Caiber Fire [Near-Mzs)” (Dirext Hity  Meapoas™ Andiarks
H&STY
iraie Wz byl Lagl: FE2mm Zatter W arin opar - o Mana Fair
ceerbead protechan

ZkIr LS [r hand rnls Ta2mm eLrRTEREr (7 Oper - e Koie Far

HENET pwart ead protecnan
Frun« 1L Haad toalr 152mm e~ thanin apen ns Hewr Fui- Preacdes nt areanrer
posihan ueifeadd pro lechan LLwsr
CELIBcRAT=
Sl g AL Ha'd lna: SEJTm Medium arhlury 1a < azar Hine lar

LA L] Era1 30 H o roswe-ngd

prokctian

e Lol ur 2L Hand 1oode a3l Mociom anilory 1w oo aer Mer e Coad taldilior al cowe-
pos tian Lnan 3kt Profoes -
willi % It dicn fram. dire
o ezl hi- smal mora
M1 hlzat
Twa-saon &r E.D Harv ingar 12.mmr WIACium sEllary o o Maing Fair

postin tha & - nd dweiisd

prabeior
Tee 5 i=r 1o Har« ok 12.7mm Fedum arilery 1o clazer hanz Gooed  Arddicona soves
M (TN ihar 37 1 prutdes JrtaL-
wrh b b T direi
CwerEad Fil zmall marle
Cameg bilusl
LAWY sihon 10 Hart zuls 12¢mm Wedw arzilery ne cluser Rer e byr
han 30 | - nocrert Bac
arpbeciion

hobd: LhEiecal proléslon 15 25 swkef becavse al 2 imdual paslect & mases ant clotune.
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*oEC sues I, Jrmall Medum

Verlar  a38mm 120nm
&Tnlers T0bTm  19drm

“* yuclear proechor ratings ame rat=l poc-. “air, good w2y 2oud and xcelbrt

HASTY POSI TI ONS

When time and materials are limited, troops in contact with the enemy use a hasty fighting position
located behind whatever cover is available. It should provide frontal protection from direct fire while
allowing fire to the front and oblique. For protection from indirect fire, a hasty fighting position is
located in a depression or hole at least | ¥ feet deep. The following positions provide limited protection
and are used when there s little or no natural cover. If the unit remainsin the area, the hasty positions are
further developed into deliberate positions which provide as much protection as possible.

Crater positian {Nagtyl

A shell or birb erater, 210 3
taat wida, afters iImmediate
cover (aNgopt for averhgnd)
and conceralmani, By digging
a staap fece on the side
Teweptd the anamy, ihe soaldiar
qbteing a hasty fighting
poghlan. Trooie using 8 tnnal.
cratar positior in = suite sy
lecation can later dovelop it
intn A daliharaba pokitinn.
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Shivmisher's french hasty)

“he skirmishar’a renchit m
shallow position which
provides a hasty prone
ligghLivey pasilivin kar 1he
individual duldier. Whar
immegi;e shaltar from
anamy flta 15 neecrd, aad
caiziing deflade fring
poHelena aore ncd y=ailakla,
soldinrs lie prong or on -heir
sida. #irapre tha soil Wik an
wvrrenchingteol, and ple the
aunl rri 4 [UWW pErARRT BERYARN
thermselves and the eneny. |r
thla munner, o izl lovw Hagy-
lengkh pit is quick y lormed in
Al bur Thie hardeaT graued.
Tha trenchis orienlad s0 it is
chklious to aeany lire. &
solldiar praseals a low
slhoukits inthis typa ol
pagnilon, faid is pratacted toa
It nrtpnt Fmom gl
calibar fira.

Prone postion [hasty|

The pranrk f ghting prcitinn ic
8 furth er nifinemant o the
akirmnighat’s trench It sorves
H4 B yued Tiring poeAThon far
tha snldier. and provides
etk probeclion againat
dirget fire waapond than the
urater poshicen of SErmMisher s
iranh,

DELI BERATE POSI TI ONS

Deliberate fighting positions are modified hasty positions prepared during periods of relaxed enemy
pressure. If the situation permits, the unit leader verifies the sectors of observation before preparing each
position. Continued improvements are made to strengthen the position during the period of occupation.
Small holes are dug for automatic rifle bipod legs so therifleis as close to ground level as possible.

I mprovements include adding overhead cover, digging trenches to adjacent positions, and maintaining

camouflage.
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Qne-soldior postiian jdelibw ala}

The acno-anldiar Fighting
positionis the mdividual
goMiar s basic dalengive
postion. [t allews flaxibility n
the usa ol covar, 9ince the
hole neads only ba long
sncugh for one soldiar plus
goar, it dows ot havo tho
epcurity of & {wo-perscn
prsitinn: tharpfora it musl
allaw a soldiar to shoot o tha
frend or phlique fron Behind
iraatal covar.

A cignificart improwe mont f
the open pogition praviously
Arceribad, 1va one-so0ldier
fighting position with
averhesd Cover provides
protection fram airburet
weepon fregmanils. A good
pazitien has sverbead eowar
that allows a saldie to lire
frem boneath it Legs 4 to B
inches in dizmeter, or & by &-
inch timbars, axtend at leaxl
1 foot on aach side of the
pottion 1o provida a gadal . O
buaring surfsce ior overhead ol r P ;O r._._"._U"l.

_ ; ST ) *--."'-"H ek " lie’.:'
caver, o e~ .. N L W "I'h “-ill'h.*lst.
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Iwo-soldier pogitian (dealizerats!

GEnartly, tha twa-gddisr
lightirg positlon is prelerrec
awar A e oldier pegltion
fince one oldier can prowvids
securlty whla the othar is
diIgRIng or resting, In this
manngr, Aghting goaitions are
o cthraly manned for langer
paricds of e, If one soldier
tecormrae a cakuaty, the
paarticn 9 4l oocupied.
Further, tha psycagiog cal

uf oot of twa golelwrs taxgathed
permite accupation of -he
pesitiona for lohpger pemicds,

Tha baslc poaltlon le usually
modified by sctanding Cres ar
hinth ande nfrhe hala armoand
thw sides of the frontal cover.
The modification ia ganerally
MECEIEATY IR 2lo8E tarram
wiign grezing fire and poedtlon
muky nl sy pport exiend no
Terther than 2 ona adjaesnt
p{dlﬂﬁl‘. Madificwlion it aleo
nacaggary o Covet dead sprace

in closw tarrain immadiately In
frant af bha poxifign.
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Two-soldar positiun with uverhesd caver |deliberats}

Tha two-soldierr fighting
positon with orerhaad wordr
i7 an improevemsnt of the
open bwo-soldiar position.
Owprhgod aovwa is made ac
daacribed for the one-soldlar
pniition with averhead cover,

LANY positivn

The LAY is fired from the
fighting pealtlewy provigualy
degcribed. However,
bhackblaat may cauze friendly
casualties of scidiers in tha
position s backilaat srea, Tha
gunner Ehould antura any
walls, parspats, lArge tréas, o
athar objorts 2 the e will
nat oeflact tha backblast.
When the LAW ig flred fram e
two soldier podtion, tha
gunnar must araura that othar
soiciors I thy mar ae mul in
the kackbnast a'aa- Tha frant
adgnrd A fightisg pexitinn ix a
good pibow rest to help the
gunnar ateady the wiapin
and gain accuracy. Stahilily is
batier it the gunmer’s body ig
lmaning agalngtthe position’'s
franl or sida weall.

CREW SERVED VEAPONS FI GHTI NG POSI Tl ONS

The table below summarizes crew-served weapons fighting positions and provides time estimates,
eguipment requirements, and protection factors.
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Mormr posfilon

4 Nighting pcxition for e
mortar ig & cirgular shaped
hela. The pochion is dug to g
daipth mvfigiznd to ahisld the
WHBHON 8 Crdwr, yBi not
Vet il Ly sy s
oparstion. An ammuniton-
vardy rack orniche i
scmetimgs built inbe the aida
ol the Eosllicn forthe
gYnners comvenkance. Tha
Bt tiam mf the ammunition
rack i slovated frem the
pogition s 1loor. Asothar

ready rack ie construsied in e eI

one slds of The Trench [Bading R

tothe pogtign. Batare t1e AtArhats msans. If & parapet ’
peeapet [ built. the mortar i 08 LEgch iLie imitod o prrasmaal ARaltsrs and othes
liad For diraztion ol fire by 20 inches high and 3 feet Mo el posibuns.

uRityg an alming circle o1 wige. An uxit trench is

Characlotishics of Creaw-Serverf Waapans Fighting PosHors

Esdimted Inzirect Fre
Gunali i Direc Imolgee FIrz Glasi and
Topw ol Time  Equpment Sal| flisc amd Frageettwtion  Fragmeentecied Nwclazr
Fatlion  Iman-hour) Raquiements  Dalewr Fire |Mnwr Wiss! [Cirect HtY  Neaposn ™
LIre gon LT Fand rods 12Tun Meds, marsilany ¢ L eas Nane Fair
patiign Eran AL o e ead
Frche” a4
[nzFIn- nle L Hard 3003 i Foni Mudie - arlllzry ne Goss Hnng Fair
TO'N yox b+ A0 It - 90 overe=d
Lan [okecliaq
90=nm ACLR =0l Hand becls 127 nm - Medism ortilbrs ne decar’™ - Hnnr Fia
pastin e300 1 dwsrenr . .
pratechan
MEShine wan Q Hinc al= 1 Mechnm ahile -y qu duse RN CETR
pivstian har - e ekl
nirilecdinn
Wl hae gun 120 Hing 1w ; | P Me pnactalery pacosy o Good
s e Fharr A 0
witr %1t
cqerhead
T
Lot Chr it 4and so0ls EZ2.Tnm Meriee A Blleny il f0zer Hun; [uir
pocrhin tan 301t - o overkesd
Frilgl o
Mete: Ghemeczl probedion b essumed bacause of nkdvwdual pcgechye ovankh g collw
+ Biall cizei e Zrhall  Mdum

dorlar - 32am L MTT
irk lery 108 LE2TiM

** Mucdpar awrdertnn sal ags are -ahed poor, dair good vers pooc and asseoeard.
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Dragon position

The Dragon is also firad fromn
proviougly-described
pestian: howewer, soms
changas ars fscessary, The
=pddinr must vunyider the
Dragon’s extensive backblay:
and rmuazie blaet, 3¢ well ne
chearad fields of fire. YWhen a
Dragon & firad. the muizla
end extends & inchas beyond
the iront of ibe poaiticn, and
thergar o the launchar
antenda oul ovrar the raar of
heer ey liernn, ez Lhea vnizsila
Ipavas tha launchar,
gtabilizing fint unfold.
Tharsfore, the solder keap 3
tha weapon &t st G inshes
abova the ground whan firing
to lsave roonm for Lhe firs, &

wvraist-desp positior will gllow
the qunngr to move whila

tracking & targot. Hocouna of
the Dragaon gunner's
abovegrounmd height, saldiss
should censtruet frontal cover
high arnuug v to¢ hids the
soldler's head and. if poagible,
the Dragen’s hackHazt. The
soldler must d g a kole in
fronl of the pogitian for tha
bipod legs. 1T cover 13 Dwll on
the flanks of a Dragon
praglion, il sl coven The
tracker, missiles, 8nd the
gunner. Duvarhoad cover Lhat
would allaw firing Irom
banwath it iz usually built if
the backblast pres ia clear.

3 .\.-%
z oot M

A
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Disrrounted TOW position

A fighling poeition far tha

digtrauntad tube- launchad. o,

oplically tiscked, wireguoicad lI'_IL . . !;-'ﬁr %ﬁﬁwl ]"].lll hrﬁ!”-lnl':lﬁlﬂ.'lmlu_‘!. ﬂ
(TOW ) miseile muat nat T T e - 2N -‘J,Q._- ' . !
vt s with tha lausgh o cee =TT

trackng oparatizng & the
wanapen, A9 with the Jraonn.
#llowanca: for backbins:
éffucks are nacEIBaTY.
Buckblnst nnd deflactan
raquiFaniante Fattrict tho sieo
of overhesd cover forthe
Wweapin. Thue, |t cvernead
cowar 5 egired, i1 showld
prutmsl gy 1he crew swher 1
s net engeged in & firng
oparetian. The position in
excavaled o a comfortable
depih for 3 kneding frlng
POALL e, Y¥Aen Spid|ars are
not firlng tne TOYY, the

wraA (en e 1edr I io moved
back, affactlvaly raducing
Bxpoaurg of Lthe weapoan.
raw meaintars then anter
1hadir arotective hules arithin
1he poaitlan.

Facoillass rifle pesition {30 mm)

POslt4ha *5r thn YU-mm
racaillegs rifle {ACLA] are
builk ika Flragon pogitiong.
Simca twe sodisrs pparate
thiz weapon, however, the
hgiw 15 made a bittla Foger 4o
ettt firing from the right
wifda of the frontal cever, Tha
gxirpspace pothlons ihe
axsistant to the dyhe Hde of
the HLLHE.
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Machine gun position

Fightirg positicns for
maching qune ara cangtry ctad
ga the qun Eres o the fron: or

pbligus. However, the princary

sactor of firs is usually
oblique 50 the gun gan fire
azross the Lnit’ s front. Twa
soldiars are required 1> keep
W gun lirin g, Theralvwy, Lthe
hole is Ehapad za both
satdiere [gunmer and sooistent
gunner] cangat o thegun

and fira it tc githar 3ide of the &

frontal protection, The gun's
haight 15 reducad by digging
the tripod p atformm down as
much as possible. Howaver,
tha ol abtfoim is dudy 10 byt
the gun transyeresbla acrosn
the omilre cectod of ire. The
tr.pod 15 wsad o 1the side with
the primary sector of fire, and
the bipad le3s are usad on the
idw with tha sacandary
sector, Whem chénging trom
PHmary (0 SConJary sectors,

When thera ie e threg-goldier
crayy tor a machine gun, the

Ariconition bearer dige & ane-

soldiar tighting positien to1he
finnk, Fror this position, the

ammunition bearar’s pogition
is connecisd o the gun
postion by a crawl tren:h 20
the beardr can tratspor
AMmunion or rapace one of

2¢ldior can se= and shoot t2
tha feopri and obirgue, The

tha gunners.

the mechine gun is moved but
tive {ripad slays in place.

Muochine gun pesitian with avarhea d cowvar

Ovrerhead cowver far 8 mechine
gun positior. is built over 1he
middle af the pogition Cowver
12 Conjtructad as descringd

for the one-soldier fighting
paaition with awverhead cowsr.

VEHI CLE POSI TI ONS

This section contains designs for fighting and protective positions for major weapons systems vehicles
and their support equipment. Initialy, vehicles use the natural cover and concealment in hide positions to
increase survivability. Astime, assets, and Situation permit, positions are prepared using organic
excavation equipment or engineer support. Priority is given to those vehicles containing essential
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mission-oriented equipment or supplies. Drivers and crews should use these fighting positions for
individual protection also.

Parapets positioned at the front of or around major weapons systems will provide improved protection
from direct fire and from blast and fragments of indirect fire artillery, mortar, and rocket shells. At its
base, the parapet has a thickness of at |east 8 feet. Further, the parapet functions as a standoff barrier for
impact-detonating direct fire HEAT and ATGM projectiles. The parapet should cause the fuzesto
activate, thereby increasing survivability for the protected vehicles. If the expected enemy uses kinetic
energy direct fire armor piercing or hypervelocity projectiles, it isimpossible to construct parapets thick
enough for protection. To protect against these projectiles, deep-cut, hull defilade, or turret defilade
positions are prepared. The dimensions for fighting and protective positions for essential vehicles are
constructed no larger than operationally necessary.

FI GHTI NG PCOSI TI ONS

Success on the battlefield requires maneuver among fighting positions between main gun firings.
Maximum use of wadis, reversed slope hills, and natural concealment is required to conceal fighting
vehicles maneuvering among fighting positions. After a major weapon system firesits main gun, the
vehicle and gun usually must maneuver concealed to another position before firing again. If the major
weapon system immediately reappears in the old position, the enemy will know where to fire their next
round. The table summarizes dimensions of the hasty and deliberate vehicle positions discussed in the

following paragraphs. Construction planning factors for vehicle fighting positions are shown in the table.
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Derrengions of Wohiolo Posibans

Equipmest Minimum Parapet
Vabcle Topa Position Divengion, it ¢ [|-I-Er:! Thickntss -:dp
Length Width Depdh A8 D7 Dozer/ MY ACT Bass ft

HAsTY!
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Hasty Positions

Hasty fighting positions for combat vehicles including armored personnel carriers (APCs), combat
engineering vehicles (CEVs), and mortar carriers take advantage of natural terrain features or are
prepared with a minimum of construction effort. A frontal parapet, as high as practical without
interfering with the vehicles weapon systems, shields from frontal attack and provides limited
concealment if properly camouflaged. Protection isimproved if the position is made deeper and the
parapet extended around the vehicle's sides. Because of the false sense of security provided by parapets
against kinetic energy and hypervelocity projectiles, hasty vehicle fighting positions with parapets are not
recommended for tanks, infantry fighting vehicles (IFV's), and improved TOW vehicles (ITVs). Hasty
fighting positions do offer protection from HEAT projectiles and provide limited concealment if properly
camouflaged. Asthetactical situation permits, hasty positions are improved to deliberate positions.
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Hasty fighting position for APC
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Del i berate Positions

Deliberate fighting positions are required to protect a vehicle from kinetic energy hypervelocity
projectiles. The position is constructed in four parts: hull defilade, concealed access ramp or route, hide
location, and turret defilade. Positions formed by natural terrain are best because of easy modification;
however, if preparation is necessary, extensive engineer support is required. Each position is
camouflaged with either natural vegetation or a camouflage net, and the spoil is flattened out or hauled
away. All fighting positionsfor fighting vehicles (tanks, IFVs, ITVs) are planned asdeliberate
positions. Since the lack of time usually does not allow the full construction of a deliberate position, then
only some parts of the position's construction are prepared. For example, the complete fighting position
for atank requires the construction of a hull defilade, turret defilade, conceal ed access ramp or route, and
hide location all within the same fighting position. The maneuver team commander uses organic and
engineer earthmoving assets and usually constructs fighting position parts in the following order:

« Hull defilade.

« Concealed access ramp or route.
« Hidelocation.

o Turret defilade.
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PROTECTI VE POSI TI ONS

V ehicle protective positions are constructed for vehicles and weapons systems which do not provide
direct fire against the enemy. The positions are neither hasty nor deliberate because they all require
extensive engineer assets and construction materials to build. Unless separate overhead cover is
constructed, the positions do not provide blast protection from indirect fire super quick, contact, or delay
fuze shells. The positions do, however, provide medium artillery shell fragmentation protection from
near-miss bursts greater than 5 feet from the position, and from direct fire HEAT projectiles 120mm or
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less fired at the base of the position's 8-foot thick parapet.
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TRENCHES

Trenches are excavated to connect individual fighting positions and weapons positions in the progressive
development of a defensive area. They provide protection and concealment for personnel moving
between fighting positions or in and out of the area. Trenches are usually included in the overall layout
plan for the defense of a position or strongpoint. Excavating trenches involves considerable time, effort,
and materials, and isonly justified when an areais occupied for along time. Trenches are usually open
excavations, but covered sections provide additional protection if the overhead cover does not interfere
with the fire mission of the occupying personnel. Trenches are difficult to camouflage and are easily
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detected, especially for the air. Trenches, as other fighting positions, are developed progressively. They
are improved by digging deeper, from a minimum of 2 feet to about 5 %% feet. Asa general rule, deeper
excavation is desired for other than fighting trenches to provide more protection or alow more
headroom. Some trenches may also require widening to accommodate more traffic, including stretchers.
It isusually necessary to revet trenches that are more than 5 feet deep in any type of soil. In the deeper
trenches, some engineer advice or assistance is usually necessary in providing adequate drainage. Two
basic trenches are the craw! trench and the standard fighting trench.
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Each trench is constructed to the length required and follows either an octagonal or zigzag trace pattern.
Specia combinations and modifications are made to meet battlefield demands.
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Survivability operations are required to support the deployment of units with branch-specific missions, or
missions of extreme tactical importance. These units are required to deploy and remain in one location
for a considerable amount of time to perform their mission. Thus, they may require substantial protective
construction.

FORWARD LOQd STI CS

Forward logistics are subdivided into the following areas normally found in the brigade trains area of a
mechanized division:

» Field trains (elements of maneuver battalions and companies).
« Forward supply points.

« Forward support maintenance.

« Medical stations.

. Battalion aid stations.

o Miscellaneous activities.
Field Trains

Shelters described in the next section (Special Designs) are adequate for general supply storage. In
practice, most of the supplies remain on organic trucks and trailersin forward areas so trains can
responsively move to support combat forces. They are protected by deep-cut vehicle positions or walls.

Forward Supply Points

Petroleum, oils, and lubricants (POL) products are a critical supply category in mechanized operations.
Tanker trucks of the supply points are protected by natural berms or deep-cut protective positions.
Overhead cover isimpractical for short periods of occupancy, but maximum use is made of camouflage
nets and natural terrain concealment. Class|, |1, and IV supplies not kept in vehicles are placed in
deep-cut trenches when time permits, but are of low priority for protection since even adirect hit on
unprotected items may not completely destroy stocks.

Forward Support Mi ntenance

In ahighly fluid battle situation where frequent displacement of the forward support company is
required, the company cannot afford the effort required to construct extensive protective positions and
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shelters due to conflicts with basic mission accomplishment. Further, the company base of operationsis
close to the brigade trains area which is relatively secure from overt ground attack. Also, alarge portion
of the company is habitually employed away from the company area providing contact teams to
supported units. Thus, the basic protection requirements are simple positions for individual s and
crew-served weapons. The specific number of positionsis determined by the size of the company
position perimeter and the number of personnel and crew-served weapons available to protect the
perimeter. In the principal company area, individual positions are constructed near their billeting areas
and on the periphery of their work sections. Simple cut-and-cover or other expedient shelters are
constructed next to principal shop facilities to provide immediate protection from artillery/ air attack.
These shelters are usually not larger than 10-person shelters.

Medi cal Stations

The amount of equipment emplaced at a medical clearing station varies from mission to mission.
Protection for aminimum of 40 patientsis required as soon as possible. Design and construction of
shelters with adequate overhead cover is mandatory so medical care and treatment are not interrupted by
hostile action. Enemy air activity may hinder prompt evacuation of patients from the clearing station;
thus, adequate shelter for both holding and treating patients becomes paramount. For planning purposes,
shelters for protecting 20 personnel on litters or folding cots, and smaller shelters for surgery, X-ray,
laboratory, dental, and triage functions are considered. The deliberate shelters are generally well-suited to
these activities.

Protection for personnel organic to medical companiesis provided by individual and crew-served
weapons positions. When the situation permits, shelters are constructed for slegping or other activities.
Ambulances and other vehicles also need protection. Vehicle protection is usually deep-cut type, with
maximum advantage taken of protection offered by terrain and vegetation.

Battalion Aid Stations

Battalion aid stations normally operate from a tracked vehicle situated behind natural terrain cover. As
time and resources permit, this site isimproved with overhead cover and parapets alowing vehicle
access and egress. Although the patient-holding capacity of the aid station is extremely limited, some
permanent shelters are provided for patients held during periods when enemy activity interrupts
evacuation.

M scel | aneous Activities

Miscellaneous activities include forward arming and refueling points (FARPs), water, decontamination,
clothing exchange, and bath points. In fast-moving combat situations where established supply points are
too distant to provide rapid fuel and ammunition service, FARPs are established. With the anticipated
short time of intense operation of the FARP, personnel have little time for protective activities.
Prefabricated defensive walls provide the necessary protection within the short time available.

The various activitiesinvolved in water, decontamination, clothing exchange, and bath points require
protection for both customers and operating personnel. Equipment, such as power sources (generators),
needs protection from indirect fire fragmentation and direct fire. Operating personnel need both
individual fighting positions and protective positions. Many of the shelters described in the next section
(Specia Designs) are adapted for aboveground use in decontamination operations, clothing exchange, or
bath points.
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ARTI| LLERY FI REBASES

Artillery firebases are of extreme tactical importance and require substantial protective construction. The
most frequently constructed firebase houses are an infantry battalion command element, two infantry
companies, a 105-mm howitzer battery, and three to six 155-mm howitzer batteries. A firebase housing
the above units consists of the following facilities: infantry TOCs, artillery FDCs, ammunition storage
positions, garbage dump, command and control helicopter pad, logistics storage area and sling-out pad,
artillery firing positions, helicopter parking area and refuel point, and hardened sleeping protective
positions. Firebases usually are surrounded by a protective parapet with perimeter fighting positions, two
or more bands of tactical wire, hasty protective minefield, and a cleared buffer zone to provide adequate
fields of fire for perimeter defense. (Field Manual 5-102 provides detailed information on minefield.) If a

local water source is available, an airportable water supply point is setup to provide water for the firebase
and the unitsin the local area.

Firebase construction is divided into three phases. combat assault and initial clearing (Phase),
immediate construction (Phase I1), and final construction (Phase I11). Dedicated engineer support isa
requirement for the construction of afirebase.

Phase |

Combat assault and initial clearing consists of securing the firebase site and clearing an area large enough
to accommodate CH-47 and CH-54 helicoptersif the siteisinaccessible by ground vehicle. The time
required to compl ete this phase depends on the terrain at the firebase site. If the site is free of trees and
undergrowth, or if these obstacles were removed by artillery and tactical air fire preparation, combat
engineers can move immediately to phase |l after theinitial combat assault on the site. If the Siteis
covered with foliage and trees, the security force and combat engineers are required to descend into the
site from hovering helicopters. Depending on the density of the foliage on the site, completion of the
initial clearing phase by combat engineers with demolitions and chain saws may take up to 3 hours.

Phase 11

Immediate construction begins as soon as the cleared area can accommodate either ground vehicles or, if
the site isinaccessible by ground vehicle, medium or heavy lift helicopters. Two light airmobile dozers
are lifted to the site and immediately clear brush and stumps to expand the perimeter and clear and level
howitzer positions. Meanwhile, the combat engineers continue to expand the perimeter with chain saws,
demoalitions, and bangal ore torpedoes. If enough areais available, a heavy airmobile dozer is usualy
committed to clear alogistics storage area and sling-out pad, then expand the perimeter and fields of fire.
The backhoes are committed to excavate protective positions for the infantry TOC, artillery FDC, and, as
soon as the perimeter trace is established, perimeter fighting positions.

The immediate construction phase is characterized by the coordinated effort of infantry, artillery, and
engineer forces to produce a tenable tactical position by nightfall on the first day. A coordinated site plan
and list of priorities for transportation and construction are prepared and constantly updated. Priorities
and the site plan are established by the tactical commander in coordination with the project engineer.

As soon as a perimeter trace is set up and the site is capable of accepting the logistics and artillery lifts,
maximum effort is directed toward the defenses of the firebase. Combat engineers and the heavy dozer
continue to push back the undergrowth to permit adequate fields of fire. The two light airmobile dozers
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are committed to constructing a5 to 8 foot thick parapet around the perimeter to protect against direct
fire. Infantry troops are committed to constructing perimeter fighting positions at sites previously
excavated by the backhoes. With the assistance of combat engineers, the infantry troops also begin
placing the first band of tactical wire, usually triple standard concertina. Artillery troops not immediately
committed to fire missions prepare ammunition storage protective positions and parapets around each
howitzer.

Phase 111

Final construction begins when construction forces complete the immediate defensive structures. Combat
engineers placing the tactical wire or clearing fields of fire begin construction of the infantry TOG and
artillery FDC. Infantry and artillery troops are committed to placing the second band of tactical wire to
building personnel sleeping protective positions with overhead cover. Phase I11 is usually a continuous
process, involving constant improvement and maintenance. However, most protective structures,
including sandbag protection of the TOC and personnel positions, usually are completed by the end of
the fourth day. Time is the controlling parameter in construction of afirebase.

STRONGPO NTS

Strongpoints are another example of unit positions requiring substantial protective construction. A
strongpoint is a battle position fortified as strongly as possible within the time constraints to withstand
direct assaults from armor and dismounted infantry. It islocated on key terrain critical to the defense and
controls an enemy main avenue of approach. In some cases, the brigade or division commander may
direct that a strongpoint be emplaced by a battalion or company-sized unit. The strongpoint is essentially
an antitank "nest" which tanks physically cannot overrun or bypass, and which enemy infantry reduces
only with expenditure of much time and overwhelming forces. The strongpoint isthe "cork” in a
bottleneck formed by terrain, obstacles, units and preplanned fires. The strongpoint issimilar to a
perimeter defensein that it is developed to defeat an attack from any direction. It is distinguished from
other defensive positions by the importance of the terrain on which it islocated and also by the time,
effort, and resources spent to its development. A strong-point is not setup on aroutine basis.

Survivability tasks necessary to develop a strongpoint are divided into developing positions in open areas
and in urban or built-up areas. Critical survivability tasks in open areas include preparation of -

o ATGM positions.

o Tank hull defilade positions as a minimum for primary, alternate, and supplementary positions.
Turret defilade and hide positions are prepared as time allows.

« Dug-in positions for command, aid stations, and critical storage.
« Covered routes between positions.

Critical survivability tasks in built-up areas include preparation of-
o ATGM positions.

« Covered routes between buildings.
SPECI AL DESI GNS

The table summarizes construction estimates and levels of protection for the fighting positions, bunkers,
shelters, and protective walls presented in this section.
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Characienstics of Specal Design Positons
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Characteristics of Spece! Design Positions [Continued)
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Characiersticy of Specief Deaign Positions (Centinued}
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The following two positions are designed for use by two or more individuals armed with rifles or
machine guns. Although these are beyond the construction capabilities of non-engineer troops, certain
construction phases can be accomplished with little or no engineer assistance. For example, while
engineer assistance may be necessary to build steel frames and cut timbers for the roof of a structure, the
excavation, assembly, and installation are all within the 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 detonations.

wood-trama fighting positlon
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Fabric-coverad frame position

A positian construcied of &
matal suppon frama covared
with a girovng fahrio matorial
is very affective as g aupport
gyrtam for ovarhasd covar. ||
aleo provides aubete ntial
lavals 01 proThetion fTrom blast
and fragmenigtion With 145
1ael of ovarhead cover, this
maitiom anrrivae dakanatinn
al s comntecl burgt 2. mm
mortEr el o the roof
Kimilar struciuras macta from
hardar materials (wood,
concrads, landing mat) raguirs
2 faet of cover material for
the aeme level of protection.
dus o letk o rasillionce of
the hmrdar matariar Tha
pOsiion abown i3 aseful 2s a8 aomitied, antitank weapong
ane- ar 1wo-seidler Tighiing can be f'rad Trom thils
position. |f the rear wwnll s position,

BUNKERS

Bunkers are larger fighting positions constructed for squad-size units who are required to remain in
defensive positions for alonger period of time. They are built either above-ground or below ground and
are usually made of reinforced concrete. Because of the extensive engineer effort required to build
bunkers, they are usually made during strong-point construction. If time permits, bunkers are connected
to other fighting or supply positions by tunnels. Prefabrication of bunker assemblies affords rapid
construction and placement flexibility. Bunkers offer excellent protection against direct fire and indirect
fire effects and, if properly constructed with appropriate collective protection equipment, they provide
protection against chemical and biological agents.

Gorrugotcd motal fighting bunker
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Plywood pavivetar bunker
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Precast concrete sigk bunker
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SHELTERS

Shelters are primarily constructed to protect soldiers, equipment, and supplies from enemy action and the
weather. Shelters differ from fighting positions because there are usually no provisions for firing
weapons from them. However, they are usually constructed near-or to supplement-fighting positions.
When available, natural shelters such as caves, mines, or tunnels are used instead of constructing
shelters. Engineers are consulted to determine suitability of caves and tunnels. The best shelter is usually
one that provides the most protection but requires the least amount of effort to construct. Shelters are
frequently prepared by support troops, troops making atemporary halt due to inclement weather, and
unitsin bivouacs, assembly areas, and rest areas. Shelters are constructed with as much overhead cover
as possible. They are dispersed and limited to a maximum capacity of about 25 soldiers. Supply shelters
are of any size, depending on location, time, and materials available. Large shelters require additional
camouflaged entrances and exits.

All three types of shelters-below ground, aboveground, and cut-and-cover-are usually sited on reverse
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slopes, in woods, or in some form of natural defilade such as ravines, valleys, wadis, and other hollows
or depressionsin the terrain. They are not constructed in paths of natural drainage lines. All shelters
require camouflage or concealment. As time permits, shelters are continuously improved.

Bel ow ground shel t ers requirethe most construction effort but generally provide the highest
level of protection from conventional, nuclear, and chemical weapons.

Cut - and- cover shel t ers arepartialy dug into the ground and backfilled on top with asthick a
layer of cover material as possible. These shelters provide excellent protection from the weather and
enemy action.

Above- ground shel t er s providethe best observation and are easier to enter and exit than below
ground shelters. They also require the least amount of labor to construct, but are hard to conceal and
require alarge amount of cover and revetting material. They provide the least amount of protection from
nuclear and conventional weapons, however, they do provide protection against liquid droplets of
chemical agents. Aboveground shelters are seldom used for personnel in forward combat positions unless
the shelters are concealed in woods, on reverse slopes, or among buildings. Aboveground shelters are
used when water levels are close to the ground surface or when the ground is so hard that digging a
below ground shelter isimpractical.

The following shelters are suitable for a variety of uses where troops and their equipment require
protection, whether performing their duties or resting.

Two-soldier sleeping sheltar

| b ciaiggis tar & two-aaidier
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togelhar and connecled (o the bayond the satrancas, ghaltar prowldes protection
top plaiws. & 2-fuul ayar ol A kdidivnal prrotencii o b sgmirat moreary and small

sondbogs is placed along oaoh pravided on 1he side and end calibar diract firg wespnm.

Maztol shipping coatiinar ahaltar

Lorgo motal ehipping
contairare, auch as
consdlidated axprass
({CONEX| containars. ara wged
to makl atlactiva sheltars.
Ttess bax-zhaped containers,
with internal dimensions of 8
Tapt long, & Mwot mide, a1l B
fast high. ars eagily converted
inte pratective command
pnata, nnmmunication
sheitera, troop shelturs, asd
ataticns, and sha.tars for
crifical supplles, Becanse tha
CONEX cantpingr's tlear 18
st'onper then its roof, it 12
inesdeed to rayiat more blast
ard provida more ovéanbikadd
ccwar Lithoongh tha chalkar is
BOMBtines constructed above
ground. it is sagier 1o
congtruct it below ground by
plaging the nwvarted COMNEX
contairer ina hele hall its
nelght and then cowvering (s
roaf with sarth.
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Airtiansportabla assault sheltar

Tha airtranaporiable sssault
ahaliar in a prafebricated

oy ol StFus turk Suitable for

a commend pogt or fira
dicecilen camer (FBE). 1t &

maovard cfomplataly rosmblad

wxcapt for tha roof) from site

1Q 3he m3 1ha RETICA] altuatian -

damands Bacaute ofilg
iapered walls, it is aasily
iemoved from the ground by
helicoptar,

Tho wolls and floar are ueaally
prafubricated in regr grags ane

than truckad o kg,
aasambled or disageemibied,
to the site. The badow groand
ti ke i gormetimes cnoavatad
with xplosives and hand
toali. The Mlosre ares 1k
sxcavated 2 {eet longer and 2
faet wider tham the acival
Tlgor araa. allowlng work
ctpace during Gongirectian,
Fastanars provided alang the
adgas of aach wall and the
Mok AllOW the &bl &
£0monents 1o lock tegatyer
g b pormplicto wiit, Tha
walls drep belew tha floo
saction sp the floar acis 35 a
hrare fnor tha hintm adge of

g walla prgmr\tlng RS-
Twi large atreps complateny
araund tha otraoduro, phlaasd
during conttruction. are used
i ettechivy the benker to &
malicapter liftog Fook Tor
ghelier pullow: and trespcrt.

The rool e copcton i Lo oo
largear than the floor eection
and iz fabricaed in the rear
oroa or ot tho oroolian oilo
Tha ragf overlaps tha wall:
and supparis itealf an firm
[imawrauatad) grooan

firak B

the akeltar walla. "ha shelier
welghs approsimataly 1,500
Py ndy wwitho b the roef, The
ehaltar iz waually no mora
than 613 foet kldb. and tha
floor spaca is gas thar 100
Aquank fant. Excavation.
asgambily, badklilling, and
vunsirust pr gl tha rogt and
antrance 106 ponsiHa in bars
than 10 hours with a ax-
MmarmdEr cravy

Timbo- peat buriad avalter

The timber post burind shelter
i# & woord freme suppot
systarm for ovarhead cover
tevta L il AL B warond wraly inn mwil
o rock mederigl which
mainta s the nriginal vartinal
axcavelion in any weathar.
Bacause it ia halow ground,
the shelter prowvides excallart
piotecdon irom Indirect fire
fragmentalion and diract fira.
The greatest threat ta thia
$tracturg i direct hits ma the
roof From indirect high
axplipgiva weapions. Howewsr,
1T the ovarhsad cOver |5
properly comnatructad, this
stalter can suttain direct hits
frarm mantas Biirwt vasapans
ae large ag B2 mm. Large

sholters ore made by jaining
sgvardl unilg togarher.
Heewittaar. the wacawalion
affortrequired in sizakle, and

it is vary likely that anginears
wlil have to previde suppont

wen Ll [T ] luarlc wand

axcavetion aouipment.
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M odurlar timber frerne ghalter

Muodular £ mbar frama sheltars
ura desigred s0 tha moduler

unity are esasmblad for ""'{1 :%“.-’ ;'. AR T,
indinvidual usa orin ﬁf,;; %“{ﬁ\ i 'ﬁ dI {Y Ei -:r' 131!| ’E
crorran i rsa L ol Lvws wr rosurs 1} 1 e

ta pravide the raquired ehalter {k \" c\g i 1{, - I

ArrA. Thay mra aithar 1y i .L!’ju il
canstryctesd abave ground or z
parvally bow grousd. The =
advantage of sactinral
thaltgrs uzad tor command
posty or aid atetiona ia the
Hexibility o the thaher arsa
that is providec, Ther alsd
lend thewsahoas to
prafabricetion and
airtransportak ity By Gty
helicoptar. aacept for the
rogd. Tha srinoipal
digadvamtage in the degrag af
skill reguired i nconstructing
the sections frem dimangicnel
lumber ar logs of comparghle
sirength, ecessitating
dingimeyr apsinla s yod

AL pErvimian.

Timbar fram#= buniv! s len —— -—

Tha timbar frame burisd
shaligr la vinuler to tha
mddular sheltar sxgept Tor the
tizg of |12 structural memare.
It is it alvirangports ble whan
asspmbiad, 1t {5 Instalied
partially burkied or completaly
balow ground, if desirad,
Bedows ground. it provides
excellant prolaction sgairsi
inditact lire fragmentatica
and divect flve. Tha cvarhaad
Euues, wrkiem) prrongaer by
congiructad, ahielde egainst
ind[rael 1ire sontect buret
ahalis up 10 82 mm. In meat
catar tama dagran nf .
enginesr suppcel If segded Tor
ConEFUCTion and Insalation,

-- '-.._E?éﬂ
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Aboveground cavity wall zlwlwr

An abowagreund cavily-vwall
¢helbor provides protaction
gquartere for abour 12 saldiars
wherg balow griundg
construction is not peazikble
Aua in hign weatar trhlog
racky grovnd, and other
factora. The deslgn |y mady of
4 B-mnch tric fcundation = ak
and 3 foou thick eartk-ill ad
walle, Overhead cower i
prowidéd by |lavers of
sandbags or abourt 1= faat of
laose marth supported on
hegvy $trlngers, beams, and
poeis, It roquires o high
degrea ol enginsar elfort; but,
wham properly eenstractad
and camousiagad, the reof
provilas good prabection
against al indirect fira
prnjartilas emallar rhen 1R 7
mim or artllery concast burse
3l la,

Bteel frame. fahric-conrmiedd sborl L

A steal frame s febrie-cowve md
$hotar, bacaUBE oF Its
Heaikilily, providea

wignific amdy mora pretogtian
iram ¢onvantional Wweapans
than atruciures sonstruciad
e Hrrsbar ar concrete
malarigly. The semielliptical-
gshapad shaltar it made of feur
staed ale mants— inktario:
Framas, and frarmaes,
longitwdinal braeas, and pipe
connzctors. Theframe is
aoovoercd with a Nosibic fehbric
cover. The and and intarioe
Iramas are fabricated from
stnal tuhing farmed inka an
gllipi ¢al arch, A atraight
aoctiva of subing is walded to
gach ol the two gides gt the
botom of the ach.

End #rarmeat arw bracad
vartically @id horizontally ta
provide suppsrt for the fabic
eovaling gt the cnds af tha
shaltar. Foor leng itudinal
oraces hold The Irdames 10
place and pravent the ahelter

from colleeing. Tha “laxible
Fobriz cover aupporting the
sol backfill i @ twe-ply,
naoprans-ceated nylon fabric
{airfidd surface mamorana T-
17]. 1 the shuitor is buriad
weith at Irart 11 faat A eni

caver. it can sunvive smalt

LAl Lws sl nipsr L =lealla
|B2 mm or less), and dalay
Tucwdnsdivin arlillery sl ialb
{162 mmi| eaploding in tha
ground 14 feet Irgm -he

xtruintira
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Hardanad frams fabric shalter

A hardaned frame fabric
sheHle- provides aacel ent
prodection from conventional )
and nueiort weaapone, Whan .t
Equippid wilh & E8A180 .
wvarllcal entywsar and buried .
with ot lnaet 4 Feat of zail

covar, this shelter surdivas

shock and sivblett lcadinge 8t

£ 30-rounds par squand ingch

{pxi] nUC|aar gvarpressurg

mnge. bn additlon, a gh vl

of init al radiation protecticn

i1 providad. Furtiar, tho

shelter aurvives eanisct

by of madiar arti lary
ehells{15Z mm or lesg).

Rectangular fabric/frame sheltar

&4 rectangular fabrig, irane
ghalte- is svitable for e
command ond conthal center,
roop theltar, or medizal
tacility. lWEMInum oF Eel
frame mambers arm ceverad
writh T 17 sdreficdd aurfaca
imembrane for 51 pparking at
laast 1% fopt of $0il covar. &
partially or Jully burigd sheltar
survives smell contec: burst
morkar shaliz (82 mimor 1ess]
gnd delay Fuze madium
ertillery shelLs |10 mrun o
larz! axploding in the arowid
16 tael frown the sheltar.,
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Concrate arch ileller

& conersta argh shahar s
arefabricated from 4-1oc
ang arch apctiong anol
#enstrecied 1w ooy langsh
equired, Basic arch or and
SECtOn coMmpPpongnts Ars truck
af aktransportable, Englasers
arg eyuimd to fabricate tha
shahkar components, but
itxembly gt tho sith raghirks
g enginaar -achnical suppart
other than mzcevation sod
iftlng wgquipmant. The ghaltar
& buried with at laast & fast
of earth ovarhsad cover, It
sany durvivd 8 o om griiflleny
+hell {152 mmn or lasy or g
delay Fuia shell exploding B
lgat fronm tiv aliuvcles.

Matal pipa erch shaltsr

The meiel pipe arch shaltar is
idueniical in aza to tha
concrat4 arch shalter ang g
the sarme onc wally. The arch
section i+ made of geven 12-
hewt luvng corrugaiad
galvanized siool plater of
diffe-ing curvetu s holtad
igygw her alang tha
Ingkudinal jointe, Pratestion
providad by thia ahalter 15 the
sam« ag that far “he concreta
arch grogpt very little
frotection fram kagments
and kHast i proviged untll the
Eack®ill and cover material ars
in plecs.

PROTECTI VE WALLS

Several basic types of walls are constructed to satisfy various weather, topographical, tactical, and other
military requirements. The walls range from simple ones, constructed with hand tools, to more difficult
walls requiring specialized engineering and equipment capabilities.

Protection provided by the wallsis restricted to stopping fragment and blast effects from near-miss
explosions of mortar, rocket, or artillery shells; some direct fire protection is also provided. Overhead
cover is not practical due to the size of the position surrounded by the walls. In some cases, modification
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of the designs shown will increase nuclear protection. The wall's effectiveness substantially increases by
locating it in adequately-defended areas. The walls need close integration with other forms of protection
such as dispersion, concealment, and adjacent fighting positions. The protective walls should have the
minimum inside area required to perform operational duties. Further, the walls should have their height
as near to the height of the equipment as practical.

Earth walls

Ear:h walls arp constructad
entirely of cumipavieyd
garhfill. The sides hawve a 1:1
slopa (c1 45 degrees):
therefors, a large arua and
congtant maintanancs are
raguirad. paricularly in
lacations with high rainfall
rated. A wabterproof covering
or sandbags ere
recommended 1o stakilize this
type af pratactive wall,

Earth wall with revetment

Anaerth wall with a
ravetimant is s wall
consrrdcted of sgil placad st a
1:1 slope against a revolment.
Marmally, tha revatmant 15
located on the inside of the
will 43 ¢lgge as possible (o
the protected equipmant. Tha
wrall’s haight should be at
lsast wgaal @0 the aguipment
pratectad.
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Bail cament veall

& goil garmont wall prowvide;
bettar protaction fiom

frsfy mente, raquiros laxyaree
for tha position, and is more
pertmanant thar the serth
wall. The wall requires gpacial
SQUIpMANT $0 conetruet ‘orms
and prapArs the rail-cemont
rminture. A frawslanding wall
witha 110 shops it
conskructad using £ misidrg
of one part poriland cenent
§0% wanght] wih 10 parts of
aoll (hy weight).

fnil hinwall with log movotrment -

Sail ket wwalla with side
revetnants conatructed ‘rom
face, dimensioned finker,
Rlywees, or oorrugyted matat
affactively defeat fragmeanta.
With & nelrimum th-ckpass of
1 foat, the wallg stop emell
siz9 artlileasy frmgments,
mCriar. and rochar shaliz
prploding At flase oo B Fagr
1rom the wally.

!

'IF - AT
L i ST
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Scil bin wall with ptywood revetmant

Fhywood portabla wall

A grrall portabla wall made
from plyweood or corrugated
metal is dasigned for use
Aaround Suppliss of agulpmant
guch as gonerstors, POL, and
ammuniton. The vwall 3lepy
rmartar aball fragmanta
explading as c030 49 B loat.
The wall is bracsd with ¥a-
inch guy cable at beth ands of
apch B-fant wall saction ia
pravant tha well from bliowing
over by the blast wave.

Stesl landing roal wall

A remporry wall e Irotn
staal landing mats Aot
puitokls far runvway ults makes
an affective fragrment skisld.
Tha mate ara placed at laast

1 foot ppart B canatructed in
the “A'" shape. The landing
mat wall & properly enchored
to the ground so airerafl
movaments or Blast pflepta
will not blaw it ower, Thie table
on page &40 provides
shialding effactivaness of tha
MBA1 stual landing mat,

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/CH4.HTM (45 of 47) [3/16/2002 2:36:17 AM]



FM 5-103 Chptr 4 - Designing Positions

Wepon

dl-m matar
Be-1m matar
d i.n marar
10/-mm rochet
12U0-mm martar
172-mm rocket

FoHrable precast conorete wall

A purtahlg precast concreta
wall pravides 8 vargatile
purtabla, and durable wall far
protacting essential
eguipment, living quariers,
haspitals, acminigtration
budliings, and panked
vichiclaz. itg modular

Lot uclicn panmils & wida
variety of configurations and
upplioations. Tha wall ia made
of £-inch thith, B-foot lang
winloroed congrete penels
supported by two st nnrata
footings Frotection provided
15 lass than 1-foet thick sail
bin walle, but i= mproved by
stacking sandbags against the
tutar face of the panels.

Caat-in-place concrete wall

4 cegt-iteplaca conorata wal|
provides axcelleyt protestion
but rarulrmas skillad wioeher s
and ipacial equipmeant gt tha
conmtruction site. As with (he
portable concrete wall

prav ooshy detervibod,
prateciion ia granthy improvad
by placing B layer of sandbags
Egainat the cutar vwall
surfeces

Shigideng of MBAT Landhng Vats

Parcenl Fragments Stopped at (ited Rapge

5 R

T
Ll
T
il
i

LIl

o&
Q- 100
E7

g
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20 i

a8 00
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|
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|
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Portable asphalt armor panals

Fortabla asphatt armar panals
gre uged far &iding on
huildings or a5 protective
pancla for military gqulpinant
and vehicles. Paneks are 2 faut
wide Ly & feat long and 2 and
& inchags thich Enginoor
troops arg regdired to
ganstruc! the panas and
properly prapare the asphalt
mialure. The thin pangls stop
fragments from mertar shells
eaploding 30} teat away: the
thicker panels st a distunce of
b fert.
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Appendi x D
CAMOUFLAGE

DETECTI ON

Moder n sensi ng devi ces detect objects or terrain disturbances even

t hough they are well canoufl aged. These devices detect reflected
short-wave and radi ated | ong-wave infrared (ir) energy. Special video
devices "read" ir energy and detect dead or dying vegetation as well
as objects painted simlar to their surroundings. As a counter,
speci al canoufl age paint having a short-wave infrared response nuch

| i ke natural vegetation is available. The | ong-wave or thernal

i nfrared energy radiated by a surface depends on the surface
tenperature. Hot surfaces radiate nuch nore energy than cool surfaces;
t hus, hot surfaces are normally easier to detect wwth thermal infrared
or heat-sensitive devices. Certain precautions are taken agai nst
detection by these devices.

« Hot objects such as generators, stoves, or other heat-generating
itens are not openly exposed.

« Artificial surfaces are shaded or insulated to reduce sol ar
heat i ng.
« Distinctive shapes or patterns which readily identify the type of
feature or facility are obscured.
| f natural material is used for canouflage, there are two major

considerations. First, gathering natural material nearby creates
voi ds, changes the appearance of the natural surroundi ngs, and reduces

the effectiveness of the canouflage. Therefore, linbs are cut from
several trees, not just one. Also, linbs are cut as close to the trunk
or main branch as possible. Atree should still appear "natural" after

branches are cut. Secondly, while natural material aids both visual
and infrared canouflage initially, it loses effectiveness as it dries
out. Thus, when vegetation is cut for canouflage use, it is watered
and/or replaced as it wthers. The replaced canoufl age is di sposed of
so that it does not draw attention to the conceal ed area. Excess soil
from constructed positions, waste nmaterials, and any worn or damaged
canouf | age are noved to another area and nade to | ook |ike natural
terrain. These materials are also used for constructing a poorly
canouf | aged dummy position.
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FM 5-103 Appendix D

Regardl ess ot the materials used to canpuflage a blivouac site, both
visual and infrared capabilities are considered. For exanple, a field
fortification constructed of gal vani zed steel is set in a grassy area.
During m dday, the steel appears unnaturally bright to both visible
and thermal infrared sensing devices. In the visible range, it
reflects nore light than the grass and differs in color. In the
short-wave infrared range, it appears darker than the surroundi ng
vegetation. In the thermal infrared range, it is nmuch hotter than sod
or vegetation. Sodding the roof canouflages the position for all three
t ypes of

al ways possible, artificial materials are used. Paint or nets, such as
t hose used on vehicles, may hel p. Paint protects against detection by
vi si bl e and short-wave infrared devices, but shading by nets reduces
the thermal infrared signature and thus the detectability of the site
to heat-sensitive devices.

Natural Materials

Natural materials are used for the three nethods of
conceal nent - hi di ng, bl endi ng, and di sgui sing. Indigenous materials
provi de the best conceal nent, are econom cal, and reduce |ogistic
requi renments. For canoufl aging, natural materials are divided into
four groups: grow ng vegetation (cut and planted), cut and dead
vegetation, inert substances of the earth, and debris.

Cut vegetation is used for tenporary conceal nent, conpleting or

suppl enenti ng natural cover, and augnenting artificial cover. It is

al so excellent for overhead screening if cuttings are carefully placed
to appear as in the natural state. Cut foliage wilts and is therefore
repl aced frequently (every 3 to 5 hours). In addition, cutting |arge
anounts reveals the site. Inert substances such as cut grass, hay,
straw, or dead branches require very little maintenance. However,
because of their dry nature, these itens are a potential fire hazard
and | ose their ability to provide infrared detection protection. I|nert
materials are ideal when vegetation is dormant.

O her substances such as soil, sand, and gravel are used to change or
add col or, provide coarse texture, sinulate cleared areas, or create
shapes. Debris such as boxes, tin cans, old bottles and junkyard itens
are also used for canouflage in sone cases. In winter, snowis used,
but sone differences are expected between undi sturbed and reworked
snow, especially with infrared detection devices.

Man- Made Materi al s

Man- made materials fall into three categories: hiding and screening,
garni shing and texturing, and col oring.
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Hi di ng and screening naterials include prefabricated nets, net sets,
wire netting, snow fencing, truck tarpaulins, snoke, and so forth.
Generally, these materials are nost effective when used to blend with
nat ural overhead or | ateral cover.

Garnishing and texturing materials are used to add the desired texture
to such itens as nets and screens. Exanples of such naterials are
gravel, cinders, sawdust, fabric strips, feathers, wood shoring, and
Spani sh noss.

Coloring with standard canoufl age paint, available in ten colors in
addition to black and white, allows selecting a color schene which
bl ends with any natural surrounding. Nornmally, standard canoufl age
paint has a dull finish, is nonfading, possesses a certain degree of
infrared reflectivity, covers in one coat, and |l asts approxinately 9
nonths. If this paint is not available, other materials such as
crankcase oil, grease, or field-expedient paint can be used as a

st opgap neasure.

FI ELD SI TE DEVELOPMENT

The four stages in the developnent of a field site are pl anning,
occupation, maintenance, and evacuation. Since units often nove
Wi t hout an opportunity to plan, the first stage is sonetines
elimnated. In that case, the five points listed in the follow ng
paragraph are satisfied after arrival to the area.

Pl anni ng

Because of the frequent halts characteristic of nodern nobile warfare,
planning is difficult. Since there is seldomtine or facilities
avai l abl e for el aborate construction, sites are quickly entered and
evacuat ed. However, no matter how swift the operation or how limted
the tinme and facilities, the unit commander plans for conceal nent. The
general area of the halt is determned by the tactical plan. Prior to
entering the area, the quartering party becones famliar wth the
terrain pattern through a careful study of nmaps and aeri al

phot ographs. The party is also fully acquainted with the tactical plan
and the canoufl age requirenents. The five critical points for the
party are:

e Unit m ssion.
« Access routes.
« Existing conceal nent.
« Area size.
« Conceal nent of all-around position defense.
Canouf | age begins before the unit noves in to occupy the site.
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venhicles are carefully controlled 1n thelr novenents so telltale
tracks do not lead directly to a canouflaged position. Al traffic
noves on existing roads or trails or follows tree |lines.

Cccupati on

Cccupation is achieved with a carefully controlled traffic plan which
Is strictly foll owed. Cuides posted at route junctions, fully aware of
t he canoufl age plan, enforce canoufl age discipline. Turn-ins are

mar ked to prevent w dening of corners by vehicles. Foot troops follow
mar ked paths as closely as possible. The position is sited so that it
I's not sil houetted against the sky when viewed froman attacker's
ground position. It also blends--not contrasts--into the background.

Maxi mum use of trees, bushes, and dark areas of the terrain reduces

t he anmount of canoufl age required and the |ikelihood of air
observation. It is equally inportant that the concealing cover not be
| sol ated, since a |one clunp of vegetation or a solitary structure is
a conspi cuous hiding place and will draw eneny fire whether the eneny
"sees" anything or not. The terrain should | ook natural and not be

di sturbed any nore than absolutely necessary. This objective is best
acconpl i shed by renoving or canoufl agi ng the spoil.

Natural terrain lines, such as edges of fields, fences, hedgerows, and
rural cultivation patterns, are excellent sites for positions since

t hey reduce the possibility of aerial observation. Regular geonetric

| ayouts are avoided. The |ightwei ght canoufl age screening system
(LWCSS) is especially inportant in preventing identification of

recogni zable mlitary outlines.

Before any excavation is started, all natural materials, such as turf,
| eaves, forest humus, or snow, are renoved, placed aside, and | ater
used for restoring the natural appearance of the terrain. Wen a
position cannot be sited under natural cover, canoufl aged covers are
val uabl e aids in preventing detection. Materials native to the area
are preferred; however, when natural nmaterials are used over a
position, they nust be replaced before they wilt, change color, and

| ead to detection.

Mai nt enance

Next to occupation, maintenance is the nost critical stage. |If the
occupation was successful froma canoufl age standpoint, maintenance is
relatively sinple. Successful nmaintenance involves frequent inspection
of canoufl age; active patrol neasures for discipline; and, where
possi bl e, aerial observation and photos. Wen critical unit activities
requi re congestion of troops, such as for dining, the traffic plan
must be rigidly enforced. It is often necessary to use artificial
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over head cover, such as LWSS. (arbage disposal pits are conceal ed,

Wi th special care given to the spoil. During hours of reduced
visibility, it is human nature to relax and assune that the eneny
cannot see during darkness or in fog; however, the maintenance of

noi se and light discipline, as well|l as canouflage, is inportant at all
times. Failure to maintain |light and noise discipline may nake all

ot her met hods of canoufl age ineffective. Even during periods of
reduced visibility, an exposed |light can be seen for several mles.
Any unusual noise or noise common to mlitary activity may draw
attention to its source.

New t hermal i nmagery technol ogy is capable of detecting equi pment not
covered by thermal canoufl age nets, regardl ess of |ight or weather
condi tions. Cenerators, heaters, or any other running engines create
additional thermal signatures which nust be limted as nuch as
possible. As a result, stricter canouflage discipline is required
during the hours of reduced visibility, since a

canouf | age-undi sciplined unit will becone even nore recognizable. Wre
and taped paths will aid personnel in finding their way with m ni mm
use of flashlights.

Evacuati on

Al t hough evacuation is the |last operation at the halt site, canoufl age
does not end when the unit prepares to nove out. An evacuated area can
be left in such a state that aerial photos reveal the strength and
type of unit, its equipnent, and even its destination. It is an

| nportant part of canouflage to | eave the area | ooki ng undi sturbed.
Trash is carefully disposed of or taken with the unit. Spoil is
returned to its original location to assune a unit is not engaged when
it departs. If engaged, it may not be possible to return the site to
Its original appearance.

CAMOUFLAGE OF UNI'T PQCSI Tl ONS
Command Post

Since the command post is the nerve center of a mlitary unit, it is a
hi ghl y-sought eneny target. Conmand posts have functional requirenents
which result in creating easily-identifiable signatures such as--

« Converging communi cation |lines, both wire and road.

« Concentration of vehicles.

e Heavy traffic which causes w dened turn-ins.

o Ant ennas.

« New access routes to a position which could house a conmand post.
e Protective wire and other barriers surrounding the site.
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e et ensive weapon positions around the site.

Primary canoufl age solutions include intelligent use of the terrain
and backgrounds, and strict enforcenent of canoufl age discipline.

Site Requirenents

The site requirenents of a |large command post are primarily

reconnai ssance and | ayout, quartering parties, rapid conceal nent of

el ements, canouflage discipline, and a well-policed track plan to
prevent visitors fromviolating it. Since a |arge headquarters is
likely to remain in an area for a greater length of tine than a halted
maneuver unit, the site nust be capabl e of being disclosed by changes
in the terrain pattern. It is unwise to | ocate a headquarters in the
only large building within an extensive area of operations. If the
command post is located in a building, there nust be other buildings
in the area to prevent the target from being pin pointed.

Communi cat i ons

Communi cations are the |ifeblood of a command post. Conmand posts
sited to take advantage of existing roads and tel ephone arid tel egraph
Wi res are easiest to conceal. Wen new comruni cati on neans nust be
created, natural cover and terrain lines are used. The use of renote
comruni cati ons shoul d be conceal ed wherever possi bl e.

Di sci pline
After the site has been sel ected and canoufl aged to suppl enent
what ever natural conceal nent is present, continued conceal nent depends
on discipline. Tracks are controlled; vehicles are parked several
hundred neters fromthe command post; security weapons and positions
are conceal ed and tracks to them nmade inconspicuous; all spoil is
conceal ed, and protective and comruni cation wires followterrain |ines
and are conceal ed as nmuch as possible. N ght blackout discipline is
rigidly enforced. Routes to visitor parking areas are maintained in

accordance with the track plan. Power generation equipnment is also
conceal ed to protect against noise and infrared signature detection.

In open terrain where natural concealnent is afforded only by small
scrub grow h and rocks, overhead canoufl age is obtained by using the
LWCSS. Even in desert terrain, broken ground and scrub vegetation form
irregul ar patterns and are blended with artificial nmaterials.

Di ggi ng-in reduces shadow and sil houettes, and sinplifies draping
positions or tents. In open terrain, dispersion is particularly

I nportant. Routes between el enents are conceal ed or made by i ndirect

in straight |ines.

CAMOUFLAGE OF CI VI LI AN STRUCTURES
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A headquarters wthin an existing civilian structure presents the
probl em of hiding day novenent and concealing the evidence of night
activity when bl ackout conditions prevail. MIlitary novenent in a
village or a group of farmbuildings is | ess discoverable if kept to a
mnimum Attenpts to alter the appearance of buil dings by disruptive
painting is evidence of occupation and sinply reveals a mlitary
presence. Erection of a small structure sinulating a new garage or
other auxiliary civilian building is unlikely to arouse suspicion. Any
maj or changes, however, especially if the eneny is famliar wth the
area, W ll be closely scanned by eneny air observers. Wen buil di ngs
are partially destroyed and | eft debris-littered, installations are
canmoufl aged wwth debris to blend wth the rough and jagged |ines of

t he surroundi ngs. A few broken tinbers, pieces of broken plaster, and
a few scattered rags acconplish quick and effective conceal nent. O her
debris usually avail abl e includes rubble, scrap netal, wecked
vehi cl es, and furniture.

CAMOUFLAGE OF SUPPLY PO NTS

Canoufl age of a supply point includes all the difficulties of both
maneuver unit and command post conceal nent, plus a nunber of
particularly troubl esone factors peculiar to supply points al one.
Supply points vary in size fromlarge concentrations of materials in
rear areas, to small piles of supplies in the forward areas. Large
anounts of equi pnent are quickly brought up, unloaded, and conceal ed,
yet are easily accessible for redistribution. Flattops are used
effectively providing the supply points are not too large, tinme and
materials are available, and they blend with the terrain. For supply
poi nts whi ch cannot be conceal ed, decoy points will often disperse the
force of an eneny attack.

Nat ural conceal nent and cover are used whenever possible. Stacks of
supplies are dispersed to mnimze danage froma single attack. New
access roads are planned using existing overhead cover. In nore
permanent installations, tracks running through short open areas are
conceal ed by overhead nets slung between trees. Traffic control

I ncl udes neasures to conceal activity and novenent at, to, and from
the installation. Even when natural cover is sparse or nonexistent,
natural terrain features are advantageously used.

In cultivated fields, supplies are laid out along cultivation |ines
and textured with strip-garnished twne nets to resenbl e standing
stubble. In plowed fields, supplies are stacked parallel to the
furrows and covered with earth-colored burlap for effective

conceal nent. Access routes are nmade al ong the furrow, and no unnatural
| i nes appear on the pattern.
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Canout | age di scl pline neasures at supply polnts Include track plans
that result in mninmal changes to terrain appearance, debris control
to prevent accunul ati on and eneny detection, conceal nent and control
of trucks waiting to draw supplies, and canoufl age mai nt enance.

CAMOUFLACGE OF WATER PO NTS

Ef fecti ve conceal nent of water points and other support activities
require

« An adequately conceal ed road net.

« Sufficient conceal nent to hide waiting vehicles.

« Adequat e conceal nent-artificial or natural for operating
personnel, storage tanks, and punping and purification equi pnent.

e Strict enforcenent of canoufl age discipline.

e Control of spilled water and adequate drai nage to prevent standing
pools of water which reflect |ight.

Foliage not sufficiently thick for perfect conceal nent is suppl enented
by natural materials or LWCSS. Concealnent is required for water point
equi pnmrent, the shine of water in the tanks, and any small| open areas
that are crossed by vehicles or personnel. Shine on water is conceal ed
by a canvas cover or foliage. The characteristic shape of tanks is
distorted by foliage or artificial materials. Canoufl age discipline at
a water point requires a water supply schedule for using units. Lack
of a schedule, or violation of it, usually causes a jamof waiting
vehi cl es whi ch cannot be conceal ed.

CAMOUFLAGE OF CREW SERVED
AND | NDI VI DUAL FI GHTI NG PCSI TI ONS

| f positions are expertly canoufl aged and mai ntai ned, the eneny wll
have great difficulty in locating themuntil stunbling into a kil

zone. Natural materials used to canouflage fighting positions should
be i ndigenous to the area. As an exanple, w |l ow branches fromthe
edge of a streamw || not appear natural in a grove of oaks. Since
spoil may differ in color fromthe ground surface, it may be necessary
to canouflage the soil or renpove it fromthe unit area.

Rout es taken by troops to fighting positions are obscured so
footprints or tel ephone lines do not reveal the positions. All
canmouf | age procedures used for any field |location, both visual and
thermal, are successfully applied and nmaintai ned.

CAMOUFLAGE OF OTHER DEFENSI VE POSI TI ONS

O her positions are canoufl aged the same way as positions |located in
t he defensive area. Positions include those for maj or weapons, speci al
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desi gn shelters, protective walls (I n sone cases, obstacles), and
trenches.

CAMOUFLAGE | N SPECI AL TERRAI N

Special terrain conditions, such as deserts, snow regions, and urban
areas require special canoufl age neasures.

Deserts

Areas where there is no | arge conveni ent overhead cover are unpl owed
fields, rocky areas, grasslands, and other w de-open spaces. In
certain types of flat terrain, shadow patterns and judici ous use of
drape nets render objects inconspicuous. Units in deserts or other
featureless terrains are highly vul nerable to breaches of |ight or
sound di scipline during day or night. The eye's capability to
reasonably discern stationary objects is greatly reduced by this type
of terrain. Dust trails fromnoving vehicles identify a mlitary
position faster than open, stationary, noncanoufl aged vehi cl es.

Lum nosity at night in open plain areas significantly degrades depth
perception and, dependent upon surface texture, nakes vi sual
observation usel ess at |ong ranges and significantly enhances sound
detecti on net hods.

A desert version of the LWCSS provi des conceal nent agai nst visual,
near infrared, and radar target acquisition/surveillance sensor

devi ces. A radar transparent version of the LWCSS allows US units to
canmouf | age radar w t hout degradi ng operations. The desert canoufl age
net is a conplete cover since it depends on ground surface imtation,
both in color and texture, for effect.

Snow Regi ons

A bl anket of snow often elim nates nuch of the ground pattern and
makes blending difficult. Dfferences in texture and col or di sappear
or becone | ess marked. Snow covered terrain, however, is rarely
conpletely white. By taking advantage of dark features in the |lines,
stream beds, evergreen trees, bushes, shadows of snowdrifts, folds in
t he ground, and the black shadows of hillsides a unit on the nove or
hal ted successfully blends itself into the terrain. However, exhaust,
ice fog, and infrared signatures are difficult to overcone regardl ess
of how well the unit is hidden.

Good route selection in snowcovered terrain is usually nore inportant
t han any ot her canoufl age neasure. Because of the exposed tracks, skis
and snowshoes are not used near the area since their marks are nore
sharply defined than foot tracks, and may be discovered with infrared
| magery.

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/APPD.HTM (9 of 12) [3/16/2002 2:36:55 AM]



FM 5-103 Appendix D

F r'r:'ng .l"mm beha‘nd a wall

To avoid tracking up the area, personnel, vehicles,
and material are restricted from open areas. Well
concealed positionsin snow terrain are easily
identified when the snow melts, unless precautions
are taken. Light discipline is enforced to prevent
disclosure of the position. Compacted snow on
well-traveled paths melts slower than the
uncompacted snow, and leaves visible white lines
on adark background. The snow is then broken up
and spread out to hasten melting.

By follow ng conmuni cation |ines
or other lines which are a natural
part of the terrain, tracks are

m nimzed. Tracks coinciding with
such lines are harder to identify.
A turn-in is conceal ed and the
tracks thensel ves conti nued beyond
the point. Wndswept drift |ines
cast shadows and are foll owed as
much as possi ble. Straight tracks
to an inportant installation are
avoi ded. Snow regi on canoufl age
nets and paints assist in
canouf | age operati ons.

Ur ban Areas

Because vegetation is scarce in
urban areas, maxi num use i s nmade
of the shadows avail able. Qutside
bui | di ngs, vehicles and defensive
positions use the shadows to
obscure their presence. Troops

I nsi de buil di ngs observe fromthe
shadow si de of a wi ndow i n order
to be inconspicuous. Conbat in the
ur ban environnent usually produces
consi der abl e rubbl e from danaged
bui | di ngs and roads. This materi al
I s used for obstacles as well as
canmouf | age for defensive
positions. These positions are

bl ended into the terrain and

pl aced behind rubble as it would
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i ' naturally tall froma bulldl ng.

In urban areas, the prime concerns for individual
fighting positions are exposure and muzzle flash.
When firing from behind awall, the soldier fires
around cover (when possible), not over it. When
firing from awindow, the soldier avoids standing in _ )
the opening and being exposed to return fire. T T

Efavared posiion

Al so, the soldier avoids firing
with the gun nuzzle protruding,
especially at night when nuzzle
flash is so obvious. Wen firing
froma | oophol e, the soldier gains
cover and conceal nent. The sol dier
I s positioned well back fromthe

| oophol e to keep the weapon from
protrudi ng and to conceal nuzzle
flash. Wien firing fromthe peak of
a roof, soldiers use avail able
cover.

The principles for individual R T
fighting positions also apply for . i
crew served weapons positions, but b i

. ot
RTIRL R NS

with the foll ow ng added AN
requi renents. Wien enpl oyi ng gl
recoill ess weapons (90-nmm RCLR and AgiFiie— 3

LAW, the soldiers select positions <+ _—
which all ow for backblast. Shown is -.7_ - g, =
a building corner inproved with T R e
sandbags to nmake an excel |l ent LT -
firing position. Simlarly, another
neans of allow ng for backbl ast
whi | e taki ng advantage of cover in
an el evated position is al so shown.
When structures are el evated,
positions are prepared to take
advant age of overhead cover.
However, care is taken to ensure

t hat backbl ast is not contained
under the buil ding, causing danmage
or collapse of the structure, or
possible injury to the crew. Wen
machi ne gun positions are fixed,

t he sane consideration as

I ndi vi dual positions is given to
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exposure and nuzzle location. For
further information on canoufl age
operations, refer to FM 5- 20.

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/APPD.HTM (12 of 12) [3/16/2002 2:36:55 AM]



http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00060.GIF

Chamcteristics of Indivilual Fighting Positions

Eatianled ] Indirecl File
Gorsiruttsen ] Dirme: fnfirect Fiem Blast and
T]IJH_E'f T Equipnent Ennall Bl | an Fragmmitaliun mentaiken
Fosition  (nen-Boune)  Heqgicemenis  Caiber Fire [Near-M 55)° "(Direzt Hit)
HasTY
irafe Uz byt loals PR Zatter bk anin opar - no Nona
cverbead protechon
LT SR H nr kand rqnl: Tadmm IRMaTERar 1noper - ne Ko
HEMET m#artead protecnan
Frun« 1€ Haad tealr 1 5Amr AxMa~than in apen A Hevr
posihan wweibead proleglnan
CELBzRATE
sl g aC Ha'd loa: -E/Tm Medium arblury va ¢ azar Hine
[ Erat 30 H o oFoocwe gl
proktctian
e g ur 2L Hand 1oour T Mecium. arilory 1o c aer Mur =
Pt ian Lnan 3L fL
willi %2 It
o ez
LIu=?
Twa-son &r E." Harr ingar L2 'mmr ACium seilery 10 cliae Mainm
posTIn thad dd H - ng ey
prokecior
Te: 530 T1ar [a Hari tocks 17.imm Ked.um arilery 16 clozer hanz
oAl han 31 1
Witk _ked
CYerEad
<y
LAer ansihon 0 Hanrt zuls 12.'mm Wedwm arzilery ne closer S
han 30 - noocrerkeIc
arptection

hoke: Lhen<al paobeslan 15 25 sk ef because al v mdual pealech & mas s ant clotung.
e sups v anall  Medum

Verlar  ddmm 120nm
&Tnlers T0aTm  1hdrm

** yuclear protechor ratinps am rat=l poc- “air, pood w2y 2oud and axcellrt.

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00060.GIF [3/16/2002 2:37:04 AM]

Nutlaar

Meapons™

Fair

Far

Fui-

|ar

G

Fair

Grad

Far

RAnliarks

Proscdes ot oanoke!
LEwT

hgdilior al cavwe-
Jronoes prii-
fion fram. dires
i- imal mora
hl=:t

heddona Hver
prundes Jrubze-
Fn e direc:
il sm=all marle
bl



http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00064.GIF

Moriar posfilon

4 fighticg pesition for o
mortar i & Girgular shaped
haba. The pothion iz dug to g
dapth sficiznd to ahisld the
WWRE N A Craw, yet not
VEpbbiCL L wyppur s
oparatiogn. An ammunition-
vaady rack ar nicha ie
scmetimgs built inle the aida
ol the gesilch farthe
gunner's comvankence. Tha
Beiritiam mf tha ammunition
rachk ia slovated frem the
poaition s 1loor. Asothar

ready rack ie consrucied in e e

ane sldd of The Trench lBdding R R S "
tathe pagitian. Batgre t1e Atarhats midans. If a parapet  construcied leading 10
prrapet la buailt. the mortar i i vk iL i limiled o pirasnal ARaITSrs and othes
tad For dirastion of fire by 20 inchés high and 3 feet ToH tar posiluns.

usiteg an alming ciicle o wide. An oxit tranch is

Charactotishes of Craw-Server Waapans Fiphding Pnstinrs

Esdingted Inirect Fre
Twniali eshin Dire Inol'gce firz Glasl an
Ty ol ime  bgupment Smal| fl:55 amd Frageeewtion  Fragmentecien  Mwcleer
Fyilion  Iman-hours) Raqueements  Galewer Fire |Mowr Wiss! [Cirect Mty Neaponn ™
Uregen LT Fand {pd; 127 M, o artilay oo L ias Mane Fair
patiign Ervgn AR 0L oy cveread
Ficher-
Pzkin- nleee L Hard wols i Foni Mudi - arblliry ne soes Hnna Fai
TAW yon t=e- 20 It - 70 oversesd
L [ ofeclian
Q0=p ACLE £ Hand belg, 127 nm - Medise wrtilbers ne doeer’™ Mrnr: b
postinn Wz T 1w . .
pratechan
MEShine Wi a Hinc tmal= 1E. oir fecnm ahile - qu duse el B
pnskian b F T LU N I T W TR TN T
firsilecdinn
LIS )T 120 Hang 1o ; 12, e e (i actalery pacose) e Good
[T thar 36 1
witr %1t
cqerhead
Ciluer
MGt Lar il 4dnd iols E2.7nm MEdide AlElleny il Siaer Hune; [uir
pocthin tam 301t - a0 averkesd
prelglon
Mote: Ghemecz| probectian 15 essumed bacause of nkdvdual pccechie -k ane ol w
* Biall cizei e FZrhall  WMid.um

Worlar - 32am LT
Irk lerw 108 LE2TIM

** Mirdear e eetin sal aye ane -ahed poor, dair good uers oo and azeeard.

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00064.GIF [3/16/2002 2:37:20 AM]



http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00068.GIF

Dirrrengionns of Vol do Posibians

Equipmest Minimum Parapet
Vb clo Topa Positien Divension, it & [|-I-Er;= Thickntss -:dp
Length Width Depdh "1 D7 Dozer/ MY ACI Bass, [t

HASTY!
M113 senms carner m A 5 LE h
M5, commard posl vehe.z 1z 1 ;| JE o
WICG are ML2S mrortar

LZINET 1 ] T a7 E
OEL BERATE {Hull Bafilada)
B33 sares carner ? 1 4 B ah
MOLY wnprove 1% velice . 4 7 )
MEIT commat post wekicle ” | i) 1.8
MLLE and MIE mortar

AN EF s |G T 17
MZ and N3 hghiing vehisla i 16 ’ 14
M1 nan hattls tans i 1k 5 149
MG senzs man oaltle 1ank =0 14 K 14
M8 sen s baltle a1k 4] 14 fi a4

DEL BERATE (Access Raute)
Each acrisi mepte tebwesr prediors or wdz oced ns mast hawse aw seme wid1h 3 192 holl deffade. Clearrg hmes are plarnal oaop 1Y 531
Pracacbign tim2 i determngd sy cakelatng the vanme ol 3o speded o be mguad [ cab o pacas] arr dnidmgny LD bans sune yords s S hear

GELBERATE (Md= _ocation)

Hid e [aoat 9is5 are Mg e usr 1@ naturaeni@m ad crcea menl, Groand o ganhg imes are plaomeu s P e e of FM5-39 Taz e o sidoh of [a
loda lpzufen ¢ Ane jameas b de iberate holf dedilads, The Fide pasdiar depth regl remen? rgsalevlaled Ly o= crmesnrp Hie Dol 2 v 190
dediberate tyrret deilads postion te 17 peicel.

PEL BERATE |Turrat Defilade,

M117 series earrier * 3 14 i b
MaT] mproved 10W vehicle ol 11 £ 0.2
W2 inc M3 dighting vehicle ) Ig if .
Ml nzin aatllc tark 7 I# £ A
MED carice man belle 3k 4] 1= ) N
MAE sarmn L Law, m 15 LL A

N ookt :

1. h&sly poathons fontanks, Fys and ITVs not reccnmartes

2. P®l cndimensians prowvicean spprnomate 3 Ieck clearanecs around v2bocle 'or v cweegrl @ad T2ncenarce anc 13 M NSR0E aCC2s ramngs),
2oy M13E anahugwor crd MO vplcan

4. ozl peoth noludzs ang parapze g gl
B Fragwcior raizat 120 sarkewing va s aer UL /S e, Do e ungree Lo amse 2p &35 arcacky 27 nard scil, aaht cad-iong, or ¢as2d bacn

APEraciis (M), U=& elrialuedl e rdin lediuies sl rocuce ceissbacL o e,
E B depsas are apceoemale anl vl aawd zpeshieanl e stels aoiong Perar amdields 2° fire

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00068.GIF [3/16/2002 2:37:35 AM]



FM 5-103 Graphics for Pages 4-41 to 4-45

RPL
e

RDL  Tableof Document Download
Homepage Contents Information Instructions

Characteristics of Special Design Positions

Characteristics of Special Design Positions (Continued)

Characteristics of Special Design Positions (Continued)

Characteristics of Special Design Positions (Continued)

Characteristics of Special Design Positions (Continued)

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/PG4-41.HTM [3/16/2002 2:37:41 AM]


http://www.adtdl.army.mil/atdls.html
http://www.adtdl.army.mil/atdls.html
http://www.adtdl.army.mil/atdls.html
http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/toc.htm
http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/toc.htm
http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/toc.htm
http://www.adtdl.army.mil/cgi-bin/atdl.dll/query/info/FM+5-103
http://www.adtdl.army.mil/cgi-bin/atdl.dll/query/info/FM+5-103
http://www.adtdl.army.mil/cgi-bin/atdl.dll/query/info/FM+5-103
http://www.adtdl.army.mil/cgi-bin/atdl.dll/query/download/FM+5-103
http://www.adtdl.army.mil/cgi-bin/atdl.dll/query/download/FM+5-103
http://www.adtdl.army.mil/cgi-bin/atdl.dll/query/download/FM+5-103

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00112.GIF

Characiensiics af Special Design Posiiions

Estimeked _ _
Censirudicn Dirnct Indire<t Fire

Type o Time Equ pment Small Blastand fragmenatian
Fosktien iman-hoars)  Requiements  Galioer Fire IMear-Misc]

I LHTIHG
POSITION=

Wil rame R Aane ik & imr WD an il g o clizer
ar sl Than S0t
liame
Figasng
poazizar
Wit 2.
o 18]
THIVTE
Fab - b Har ] lcals Ern, Wedwm srbillany o chse
il 1 Ty | da ibll
I-am-
| ghling
pCation
witt " a-ft
reerhdad
C uxr

Nate: Chemal pioiestion is assned becavse oo mldudl pranest vk ndiks o50 CIENgG
2 Uk BEEs ar Tl Mecwninr

WMilar ~dmm o Al
Arwary 05T 15Emm

= Wucitar peoterd.or g 202 AR poer far, peac very gead, and sscelenk

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00112.GIF [3/16/2002 2:37:47 AM]

[.direck Fara
Blnat anc

Fragm entlon

Jtirect HI1)

Senall v Lar

a1l rorar

Hurlear
Weappns™

Ll

=0

Eemsrks



http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00113.GIF

Chaeactedsides of Specad Desrga Pasiierns (Curiimm)

Latimuie_u I Ifcil FETE
Canstructign Q.rec; Indure:l Fire Blast and
Type ol Time Equpmend Smal- Blastand frngmensljion  Fraomentlion  Murisar
Fakitign {pan-heurs)  Requrements  Caliber Fire 1Mear-Miss)” (Jitmch Hit]  Weapoms™*
ElME:RE
Covrugats 43 zrzzdals, Zeifine Medien iy ey g ouogager Sirall 12w Lar e
Nk LI b Lt L201
fig1ing
hurker aiin
£ ag e
Feaa cavel
Plywie: & a7 ks Pacsms Lented prolozier Pari: Prar
[-rifets) bacshue wesbaal proleshicr
knkar
andrabe log ii Fa.ud loml 5, TRAmMr Mezinm oarsillery nc clne ShE wmAla- G
Lanzaer - Lac ihiue bk L0L
2L nwpr-
lead cogur
A-acad con s Hz:l -nals, Tadmin Mocho o LMeey na Scior Al i, Curd
I SICh naniAon, trant L2711
aunbzr with GIHIE
2L oner.
1848 S0l
I 2y -3 Hand s VB rm W orlicre nio G- New ' kel HTTTE|
bunksr srth bas thoe. thay 2t
R fa Ty A Loary
I el au=
SHEELERS
Tt sty 1 | aria bt s 142ma Srma Tosac ame gnbard Snall vk T
PR (FS
shella st
S AT
SIEl
Mlutal - aleert a8 b gl CEAD Sira oralar o chbser an Mure ban
=7F ter with SETH N Y 5 *
. 21 awnracad
T
mwgrtod el it i1l uuls, Ll hzdion ¢ BllEry ol 3l nn- G
EMpLs Gon Jarkhos *han 10014

e el
mn ) aer
EAL BEWEr
Note: Chanical poesla s zz:aome s=2ua i ol coal proschog razes asdl cliiing
LT AR A AT Lol e e

Mortar B2n 1ENirm
Beylecy [Samm LREmr

N e ra b g e el 0 B, s, vy pUs, orne 2xselend

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00113.GIF [3/16/2002 2:37:58 AM]

Remarks

fanstinstics Eoe
EELTN) RN TR
Lgs. -ral=zen
L2 -
e e I3 e
vl szl s
Are1d wal c

Loz lan 1M1=
dusin Fw el
rebrd slags
Pregcatcn pre
welen 1alnges
ik =0k ol
sanding: arwr
il

[arastiructica time
asrainzs pr=ub-
M tens, zevbens
[roLechin g -
viced nrlider
wne lavar ¢l
sedhage srond
wa &



http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00114.GIF

Typ: of
Fosilian

HELIERS
{Cerbirward)

Torl4mnpars -
ible amaull
EIL R R
uaEd Clwar

[wrber puos,
:Il:-'rl'.—..‘l_& =l zr
with 2 -ft
Feariicid
AL

wrdusr bir-
J8F rate
sbaliee i
247 feer
“ead cauFr

Tmhe Famsa
auried sk eHEr
sith 2t
mArhER

Ba0yepround
by wali
el wch
AL awer-
1290 Cover

Leelhaas
ahirn:-
R
i Lz vkl
L's H xia
1eard rover

lardenec
I !
lakri
D ftar witk
¢t oye
head ower

Ft—c.Targ_llar
‘aor o
rars
irweller wath
L IF gpan
Tead sowar

Griarle
3°271 shalter
wih da i
Tikrheaid
lavET

Estimnre]
Ganytruction
Time
{ma-homrs)

il

43

BR

£d

a0

3§

A4

Characteristics of Specie! ODesign Postions [Continued)

Equlpment
Fequirsmenls

1and tealy,
har e

ma il fao's,
Qo Lk

Hanrd tanls,
becknns

Hand g5,
backhoe

Hand tocls,
Eac kkue,
aldl'#

Hand tarls,
ha:khne

1ind {opls,
Lacamne

darr ftols,
Lag w0

ddmr 1auls.
drrer,
bazknoa.
Crane

Clract
smalk
Gafiber Firn

AN at
ROEAER

Canmal
IR

vannat
Engigs

LBanat
ENgIp=

2. m

l-anw
RME AR

LA
RNE=LF

[arrot
b [TE

Ll

&r gy

Indireit Flrw
Elastaad F
(Mear-Miss )"

Meciom 3 lleny (4 <loser
than J0 A

Meciarn a-shierp ro Clean
e 10 1

Mecium adilkery ro cleser
them Z0E

wadium arilkry ro cleser
than 25 Il

#led vmoarhllery ro clnser
o 100

Medam artllery ro choser
than [ £t

Nednm a1 diFry an reln-er
than LA

Medium ar [1edy ro clossr
17N 1ot

H"'ul.'m:lr Aty for ZIGher
than 2 A

Npte: Chermcél protestign iz assymed berapss o and. vidual profective masks and claloes,

s o

indirect Fire
Blaal amd

Fragaientaignh
(Dt Hit)

Sl wwrar

Sl IR

Lenal inortar

Smig. morsds

Srdl ortar

Satidl rcrtar

Wedir ahdery

Medi-m arbllery

Medivr anlikery

Buclear
Weapgois™”

Yoy
P-4l

Yery
B

Yo
sl

LLHTY
gaid

Goed

Waiy
goio

Rkt

Corsteucham - me
50 e Pre-
fabinicaied wals

znd Figop

Congd ycan mwe.
2= e prefari-
c#ted frame

Furelan® She'1sr proy.res

Wiy
e

Wery
pund

rPLIwE] nJcear
prods=slon
b 30 psi

Coretdruchan s
hsLIne, prilabr
rated 1:ame

Lrmatruc:icn firme
AT LR NE FTE g
el aches
gl eyd malz

= Azl wes 2. Yma |l Wediun
Morkas  E2n L2d.m
frhlley 105rm 15270

** MWuglear orezeclion rainsz ar2 reled ooor. lair & aed. wery @l dnad encelo..

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00114.GIF (1 of 2) [3/16/2002 2:38:13 AM]



http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00114.GIF

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00114.GIF (2 of 2) [3/16/2002 2:38:13 AM]



http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00115.GIF

Characteristics of Specral Design Posireas (Curidimued!

Catimaled ] ] Inchrect Firg
_ Catistruclion Qeract Imdive:t Firs Blast anor
Type ot Timae fqupment EmaH Bfast and Frgmeniation  Frigmenktion HNuskear
foreition {man-hourg]  Requirowsne  Gailikor N [Mear Mizs)” rdirest Hinp Weapong'™ Arema-hs

EHELTERS

‘Cantinued;

Metal pipe o8 hat iools, Gl Medicrn o hilepry 0 closer Medurn arn ery Wiy CursirecLan Lme
arch shelrer dOZer . BT bl gl asEuns e
with 4 R bpcihos, sexzibled 4
woet lad crane N2 E10 FECHN
cower

Estimatad
Conyfrie-tion ) ) )
Time _ Diract Indwech Fire Direcl
Ty ot (mm n-haurs ) Eqipment smal Blast #nd fragmentation Fire Nacltar
Foation  per L3 :action Baquramanis  Callber Fire {Maui-Mit e HEA] Woipois'! Famark

PRG [ECTIYE,

WALLE

Earth wall J Dolar dumhp 12.7nm  Yediur adilery nocloser i70mm at Far.

TrLCYy; 30003 thena i Kal: DiEE
lcacar

Earth wall 2 Haned tos; [2mm  Wedam ardillery niocinser I+ [mm at Fionr
Wit eve- stk 3ader than & It yall Lase
munt

Lail-cement L Hanad srnls: ran - [ Tmm Saval a7illery on cliaed Rimirn ar Froe  Warlls ravairs
wall crede mizer, than & It wall base iming

Sranz mSGon
crete buckee

Soul bor wzll 14 Hanc jvals; babmm  Smalk abillary o luse Mume P
with ng e oAl e Lz 511
reve el

il Ban wrak a6 Hand trala, CAbmn  Boit anilieay 2ow cluaee Mo e Fru
il limbg SCO0 |ousd (r e 571
revet et '

Soil ber wadl 19 Hand tools; I3 1am  Medwr arkdlery o clasar R TR Fean  Eesed w plywod
with plywoad 5Ced Inader 17an & H wa | Lissc sCaten Fruwd
reve?ren: TLElm 2atl i

' Wi iar dia,
s rgeds

Flywidak part- ] Hard Logls; a4anm  Emall meeler ru clos M Fiu
aple vail biackhua ihan £ n

Heal lending a Wednig; crang Mon: Tefue £t e Lable Hene Poca  M3AL zirel ancng
mak wall . &1 page rea’ only

Msty: Cheipica gratwchm is wvvymed 38 capse ol mdivicya grole g enasks and ootz Maovags ave 3 [eet aigh wilenim mom Tch nss a3
specifiad in contiructan pears.

k éhnll aipEs nre: Lmall  Motdam

Mn_rtar H2nm lﬁﬂlm
Artiliery 108emm  LE3tm "

T Yurclew prbleioa i P mal exdepl-ag e

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00115.GIF [3/16/2002 2:38:24 AM]



http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00116.GIF

Characiensticy o! Specief Desrgn Positicns (Centinued)}

Eilimated
Consisaclion
Timw Cirsct Indryet Firn DimeL
Trpa ol ‘mar-Hours} Ejutpatant Small Biztt Aand Fragmihoidonn: - Fim
Pamiticn  per L0-ft caction  Bmguiremmnts  Cabiber Fire {Neur-Misg)’ HEAT
PROTECTIVE
HALLE .
G HmurH ’
Fuilable vro o lgrg tagly; can- 7.68rn Whediem ordi gry neao closer Mara
15T L b e Crese MIZEr; tha1 5 fl
vl Chae
Easl N plass EH] Band loMs; con- 12 3mm Emall artillery nw cpser Hore
concrex will COLLL TENRCT, than 5 "t
will LratE WAeIn-
CrEE bucket
Pariat« 1i Hani 1e4ls, 1.eemm  Smadardilery 00 Chegar Map=
agphall a:mur wekling il Man S it
par el ¥ il q asphalt
Saurce

. MukledF
. Wemirans"' Remarks:
" . i
. Pear g |3gar bF sand-

dargs an uuke
g nel surfacs im-
preyes, snall Lah
ber piateslign

Jrg [ wyer Qf Smned -
Bags W quier
Rane: 3urlacs im-

rowes prdeclicn
 1ne ude indrect
Tre akast and
Iregmentation from
large 2rtillery

Poar

Foar

L

Note; Coumecal graection iz sssumed beranse aliadivicaal nresctio masks snd dalsing. Al jills 'ﬁTﬂﬁ feEH negh with minemum Hrickess 4

spacified in congdr achien plass.

T She|l cizes ard: amnal Medini
M un B nan LE20w
gy 105mm  Lhimn

== Noacoear pratestan o poral escr ag nnburl

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00116.GIF [3/16/2002 2:38:32 AM]



http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00020.GIF

Drainage smg

Flemar drainued o qradad | [
towards gUmp . Mot ksa ChEN |
1#

'i\ 'y’ -."E:'-':I'

i i 15 o
 SeSIN R NS
) _“;_..
; E:,f—-"'u 1 :':ﬂli'q
..ll:'ll' l,|l_:I .\- |l;,:|II | I:I'_e r
{J;.-,:. REACEY "—' LI .Iﬁ o Capth nni
; {}:-Il“ o ‘!' = lapg shan
i '7 e 19

Large stonus
ul baTiomm —

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00020.GIF [3/16/2002 2:38:37 AM]



http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00021.GIF

Earth wall rof suppert pomks

&% uprh Ot cut ol exx than 7 13

Hawrd laps
imbaddad
Vi clhemanlar

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00021.GIF [3/16/2002 2:38:42 AM]



FM 5-103 Maximum Span

RPLp®
e

RDL  Tableof Document Download
Homepage Contents Information Instructions

First Table: Maximum Span of Dimensioned Wood Roof Support for Earth Cover

Second Table: Maximum Span of Wood Stringer Roof Support for Earth Cover

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/PG3-16.HTM [3/16/2002 2:38:45 AM]


http://www.adtdl.army.mil/atdls.html
http://www.adtdl.army.mil/atdls.html
http://www.adtdl.army.mil/atdls.html
http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/toc.htm
http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/toc.htm
http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/toc.htm
http://www.adtdl.army.mil/cgi-bin/atdl.dll/query/info/FM+5-103
http://www.adtdl.army.mil/cgi-bin/atdl.dll/query/info/FM+5-103
http://www.adtdl.army.mil/cgi-bin/atdl.dll/query/info/FM+5-103
http://www.adtdl.army.mil/cgi-bin/atdl.dll/query/download/FM+5-103
http://www.adtdl.army.mil/cgi-bin/atdl.dll/query/download/FM+5-103
http://www.adtdl.army.mil/cgi-bin/atdl.dll/query/download/FM+5-103

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00022.GIF

Maximum Span of im ensioned Wood Roof Support for Earth Cover

Span Lengih, fi

o T U
Wood Thiekness _in
1% 1 1 2 a2 2
2 1 > 2 2 2 3
2VE 1 2z 2 Z . 3
d ? 2 ? 2 3 3
Iy 2z 2 2 2 3 3
4 2 2 a | | 1

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00022.GIF [3/16/2002 2:38:50 AM]



http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00023.GIF

Maximum Span of ¥Woud Fleinger Rool Supporct foe Faclth Cowver
Span Langth, f1

Thickness of 2% 3 3 4 6 6
Earth Cover. fi
Cantor-to-Centar Bparcing,

1% &4 0 22 16 10 18°
2 33 22 18 12 8200 14"
2% 27 18 12 10 18+ 10°
3 a2 14 10 Er20¢ 14+ o
¥t 18 12 8724 - 18 12+ g
4 '8 L. Pl 10 10+ 7

Mols: Siringers are 2 x 45 gxcapt these marked by sn Asterisk [*) whirk =00 7 hy fs

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00023.GIF [3/16/2002 2:38:55 AM]



http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00024.GIF

Convering Dimensioned Timber to Round Timber

4 x4 B
Gxd ¥
Gxa : B
BxH - 10
B x 10 BT
"0x 10 BT
"Ox12 13
12 % 12 T

*Sizne ghven are nominzl 2nd not reugh cul timber,

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00024.GIF [3/16/2002 2:39:02 AM]



FM 5-103 Link to Graphics, Page 3-17

RPLp®
e

RDL  Tableof Document Download
Homepage Contents Information Instructions

M aximum Span of Stedl Picket Roof Supports for Sandbag L ayers

Maximum Span of Inverted Landing Mats (M8A1) for Roof Supports

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/PG3-17.HTM [3/16/2002 2:39:06 AM]


http://www.adtdl.army.mil/atdls.html
http://www.adtdl.army.mil/atdls.html
http://www.adtdl.army.mil/atdls.html
http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/toc.htm
http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/toc.htm
http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/toc.htm
http://www.adtdl.army.mil/cgi-bin/atdl.dll/query/info/FM+5-103
http://www.adtdl.army.mil/cgi-bin/atdl.dll/query/info/FM+5-103
http://www.adtdl.army.mil/cgi-bin/atdl.dll/query/info/FM+5-103
http://www.adtdl.army.mil/cgi-bin/atdl.dll/query/download/FM+5-103
http://www.adtdl.army.mil/cgi-bin/atdl.dll/query/download/FM+5-103
http://www.adtdl.army.mil/cgi-bin/atdl.dll/query/download/FM+5-103

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00025.GIF

[z i & pan of Stecf Picket foof Sppparts ko Sendbag [ayers

Number of $andbag Layers Span Length, f
3 L L
Single-Plckst Bearms* Canter-to-Centar Spacing. in
2 7 7 G
b B =] g
10 4 4 2
1B 4 3 2
20 K 3 2
DoubleFicket Baams**
F 7 7 7
B 7 7 7
10 ¥ & B
15 7 g 4
20 & 5 4

" {Jsed with open side down.
“#* Tuye pickota are welded tegelhar avary 8 nchge along the
span to form box beams.

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00025.GIF [3/16/2002 2:39:13 AM]



http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00026.GIF

Maximum Span of Inverted Landing Mats (MSA1)
for Roof Support:

Numbsar of Eandbog Lay&ra SpanLength, “t
2 10
5] GG
1 &
15 4
10 3 &

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00026.GIF [3/16/2002 2:39:16 AM]



http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00050.GIF

Canter-lo Conter Spacing lor Waod Suppprting
Seit Covar to Darest Contect Bursts

Coanterto-Centar Strinyar Spaciryg (h] [inchag}. {or
Nominel String&r Citad Span Langth {L] {femi}
gira inches) Depth of Soi [d) {leet) Z 4 & a 14

For Defet of B2-mm Contact Burgt

2ud 2.5 3 i d 4 K|
a4 18 12 B i) K|
4 0] 18 14 7 4 |
2u b 2.0 d 7 B a G
el | 14 18 16 12 g
4.0 14 18 18 11 ?
dwd 2.0 7 10 tn g 7
3.0 18 18 18 12 B8
4,0 1H 18 18 10 Fi
4x 8 1.k i [ ¥ ] B
2.0 14 18 18 }:! 18
a0 18 18 15 1A 1H
Far Defeat of 120. and 122 Contact Burn;n_
LY pl - - -
3.0 . - - - -
A.03 1.6 4 B B B
5.0 12 | 2 12 11 0
6.0 12 1B 1H 16 12
Er g 240
4.0 - - . . -
4.0 - - 6B [ 3]
a0 14 14 13 12 10
6.0 18 14 18 18 12
EcH 2.0 . - - -
2.0 - - - . -
i P .G ;G = B 10
B2 Ll B 19 18 17
AuH 20 - . S
3.0 - - - - -
A0 7B 1] 11 12 13
6.0 18 ‘H 1E 18 18

http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/5-103/IMG00050.GIF [3/16/2002 2:39:24 AM]



FM 5-103 Appendix B

EHH

e

RDL  Tableof Document Download
Homepage Contents Information Instructions

Appendi x B
BUNKER AND SHELTER ROOF DESI GN

This appendix is used to design a standard stringer roof that will defeat a contact burst projectile when
the materials used are not listed in the table, Center-to-Center Spacing for Wood Supporting Soil Cover
to Defeat Contact Bursts. For example, if a protective position uses steel and not wood stringers, then the
procedure in this appendix is used for the roof design. The table, Center-to-Center Spacing for Wood
Supporting Soil Cover to Defeat Contact Bursts, was made using the design stepsin this procedure. The
calculations are lengthy but basically simple. The two example problemsin this appendix were worked
with a hand-held calculator and the complete digital display islisted. Thislisting enables a complete
step-by-step following without the slight numerical variation caused by rounding. In reality, rounding
each result to three significant digits will not significantly alter the outcome. The roof is designed as
follows.

STANDARD STRI NGER ROOF

First, hand compute the largest half-buried trinitrotoluene (TNT) charge that the earth-covered roof can
safely withstand. Then, use the charge equivalency table to find the approximate size of the super-guick
or contact burst round that this half-buried TNT charge equals. The roof design discussed hereisfor a
simple stringer roof of single-ply or laminated sheathing covered with earth (figure B-1). After

determining the need for a bunker or shelter roof, the following questions are addressed:
o What type of soil will be used for cover (soil parameters)?
« How deep will the soil cover be?

« What will the size and orientation of the stringers be and what kind of stringers will be used
(stringer characteristics)?

« What will the stringer span and spacing be?
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Figure E-1
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FM 5-103 Appendix B

DESI GN PROCEDURE DATA

Soil Paraneters

Two soil parameters are needed in the design procedure-unit weight and transmission coefficient. Soil
unit weight must be determined at the time and place of design. Both the soil (sand, silt, for example) and
its water content affect unit weight. Soil unit weight is usually 80 to 140 pounds per cubic foot. The
transmission coefficient can be taken from table B-1

Table E-1. Transmission coefficient {C)} for different soil types

Soil Type c
SP Loosa, clean. white mason sand 280 - 70O
S Loose, tan, pil run sand 6l . 475
5P Loace, rad, pit run gravally sand 75 - 320
5P Bagged. pitrun sand 130 - 140
GF  Washed gravel, rgunded 120
ML Loose, sandy it 1258 - 275
ML Compactod, sandy silt 451}

Stringer Characteristics

For wood stringers, the data needed in the design procedure are given in table B-2 and B-3. For steel

stringers, the moment of inertia (1) and section modulus (S) values needed in the procedure are given in
table B-4. For the modulus of elasticity (E) and maximum dynamic flexural stress (FS) values, use E = 29

and FS = 50,000. (Additional structural design dataisin FM 5-35.)
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Table E-2. Moment of inertia {1} and szection modulus {(5)
for different timber szizes

X-X Axis ¥-¥ Axia
Alominal Actual
Siza {inches]  Size (inchas) I finghas %) S {inches 3} I Hinchas * E {inches )
2x4d 12 x 3% B 36 2.06 .98 1.31
2xB 1l Gle 20,30 756 1.55b 2.0
idxB 'ax T4 47 54 13.14 2.04 2.72
2x12 15 2 1714, 177.98 31.64 3.1G 4,22
4 x4 WA ou 315 12.51 715 12.651 715
4 x B 3% x5S 43 53 17.E5 19.685 11.24
4B dlh x 7y 111,15 J0.66 25.90 14 .BO
BxG Bl x b2 T6.26 2773 FLA 2773
gx12 Bloy 1714 B9 707 121.23 159.44 57.08
gx 14 B ax 13 1.127.67 167 187917 B8 .08
Axd T MG 263.67 FLERCH 2B3.67 FLUK Y
1210 0z x 9k EF3.TEH 142,890 Bi8.78 a2 G0
Moter Axis uriemlalion is a5 shown herg;
!
A -— 1A

Takle B-3. Modulus of elasticity {E} and maximum dynamic

Timbar Specios E, 10% psi F35, pai
Cadur 1.10 2, 20K]
Bouglas Tir 1.76 4. {00
White firr 1.21 4,300
Eastern hemlock 1.21 2,600
Wastern hemiock 1.64 3,200
Larch 178 4,600
Southern ping 1.76 G000
Fongargsa peneg 1.10 1,800
Redwood 1.52 3,400
Spruce 1.1 2,900
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Table E-4. Moment of inertia {1} and section modulus (5) for
different steel wide flange members

HH AxXis T-T Axls
MNaeminal
Size, in. I [inches %) S linches 3 }{inghes 4) S {inchas 3|

A6 x 164 14.958.4 B3E.5 B70.5 1057
36 w13 9.012.1 hOZ.49 2505 41.8
d3 x 114 6,695.0 404 & 20 .4 350
d0x 16 7.291.6 B2 K501 73.4
30 %103 4.481.0 2849 2 135.1 25.8
27 x10 32687 2428 116.1 22.0
4512 2.987 3 2489 203.5 339
24 x4 20954 1754 6.5 17.0
21 x 814 1.326.8 1264 3.1 12.9
18 = 7% BO0.6 85.0 372 .9
167 446 3 KE.3 221 6.3
14 x 62 289G 41 B 17.5 5.2
12x17 533 .4 58.0 174.6 249.1
12 x 6% 2041 341 16.8 B 1
10 % 10 2722 ad B 83.0 18.6
10 x 534 106.3 21.5 9.7 d.4
Bud 1097 274 7.0 9.2
B w6l 82.5 208 18.2 5.6
Bx5A 565.4 14.1 a7 2.6
BExB B3R 16.8 171 BB
4 x4 11.3 5.45 3.76 1.85

Meter Ax0s arientation 1s

; —_——————

STANDARD STRI NGER ROOF PROCEDURE
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Li ne

1
2
3

) JF

Li ne
10

(Contact Burst Rounds)

Enter the unit weight of the soil (Ib/cf) as determined on site
Enter the proposed depth of soil cover (ft)

Enter the Svalue (in 3):

If wood, from Table B-2

if steel, from Table B-4

Enter the stringer spacing (in)

Enter the FS value (psi):

iIf wood, from Table B-3

if steel, enter 50,000

Enter the stringer span length (ft)

Multiply line 1 by line 4, enter result

Multiply line 7 by line 2, enter result

Multiply line 8 by line 6, enter result

Multiply line 9A by line 6, enter result

Divide line 9B by 8, enter result

Divide line 9C by line 3, enter result

Divideline 9D by line 5, enter result

If the line 9E result is greater than O but less than 1.0 go to line 10.
If line 9E is greater than 1.0, the roof system is overloaded. Then do at
least one of the following and recompute from line 1:

a. Decrease stringer spacing.

b. Decrease span length.

c. Useamateria with ahigher "S" or "FS" value.

d. Decrease soil cover.

Enter side A of Figure B-2 with the line 9E value, find the side B
value, and enter result:

if wood, use =1 curve

if steel, usep= 10 curve
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np e R I L N
SET 0T DY S D0 & CRAM = (18K VEAIT -

Ca_ . T IRTEYCCT "k o0 1 T AL 0 skl

ol s Lk RIEL IR & 7 -

ATl v es WWTRE IR i

\,
Flgure E-2
Li ne
11 Enter the E value (106 psi):
if wood, from Table B-3
if steel, enter 29

12A Enter the | value (in# ):

If wood, from Table B-2

If steel, from Table B-4
12B Multiply line 9A by 0.08333, enter result
12C Multiply line 12B by 0.64, enter result 1
12D Divide line 12C by line 9E, enter result
13 Multiply line 9A by 0.0001078, enter result
14A Multiply line 12A by line 11, enter result
14B Multiply line 6 by line 6, enter result
14C Multiply line 14B by line 6, enter result
14D Divide line 14A by line 14C, enter result
14E Multiply line 14D by 28,472.22, enter result

15 Divide line 14E by line 13, enter result

16 Take the square root of line 15, enter result
17 Divideline 12D by line 16, enter result

18 Multiply line 10 by line 17, enter result

19 Divideline 2 by line 6, enter result

20 Multiply line 19 by line 19, enter result

21A Take the square root of line 19, enter result
21B Multiply line 21A by line 20, enter result
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22 Divide 0.6666667 by line 21B, enter result

23A Multiply line 20 by 4, enter result

23B Add 1toline 23A, enter result

24 Divide 4 by line 23B, enter result

25A Take the square root of line 24, enter result

25B Take the square root of line 25A, enter result

25C Multiply line 25B by line 24, enter result

26 Add line 25C to line 22, enter result

27 Choose a C value from Table B-1, enter result

28A Multiply 61.32 by line 18, enter result

28B Take the square root of line 14C, enter result

28C Multiply line 28A by line 28B, enter result

28D Multiply line 27 by line 4, enter result

28E Multiply line 28D by line 26, enter result

28F Divide line 28C by line 28E, enter result

29 Raise line 28F to the 0.8571 power (or use the graph in Figure B-3),
enter result
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Figure 8-2
Solution

The value on line 29 isthe largest half-buried TNT Charge (Ib) that the roof can withstand. Enter Table
B-5 with this value to find the round having an equivalent charge weight equal to or less than the value
on line 26.
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Table B-5. Charoe Equivalency Table

Round Half-Buried TNT
Nomenclatare Charge Welght (prunds)
Us Gun and ITrwiteer Cannons
TI3ImIm gun cannon 1.3
SO-MIn U0 CANNGH 2.0
DOMIn ZUN ¢ANTGH 32
J20-mm gun cannon 109
CTI-MIm pun cAnnon 422
03-mm hoowilzer sannon 7T
CA%imm heesrilmer sannen 13.24
B4ach aowitzer canmon T
S Mortars
&1 2.0
4 2-meh 3.1
Soviet

37-mm frag 0.3
2T7-mm frag-T .4
Ta-num EE 1.8
Ti-mrm frag 11

B2-mm frag 1.0
g3mm frag LT

0-nm HE 4.8
07-nm frag-HE o4
“-mtn HE 8.3
(22-nm HE 107
L20 tutn frag HE* 0%
l40-mm frag-HE 8.1

| 32-mm frag-HE 14.3
[&0-mtn HE 16,3

People’s Republic of China

57-mtn HE 0.3
&a-tmn FE** d.0
T m HE 1.5
Tinmm HE 2.2
Zl-tun HE 1.z
g2-nm frag 1.

L - HE .3

* Contart of some rounds 1nknown.
= Hirh capaci®y.
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- - -

Table B-5. {continued )

Ecund Hal® Buficd TNT
Nomenclature Charge Weight, 1b
Fesple's Republic o China
{Continued)
10%-mntn HE o3
10 20
Ta0-mm HE €3
Hhexa
Ceechosiovakian - BZ-mmn frag 1.3
Czechoskovakian  Bi-mm frag 1.7
Czechoslovakian  100-nm HE L3
Czechoslovakian  120-mm HE 4.3
Czechoslovakian 130t HE 22
MNorth Eorzar HA-mm frag 17
Polish 12%-mm frag 7.4
Tupoelavian Fdmm HE 1.&
Tugoalavian &2-mm HE 1.1
Tuguslavian 120-1mum HE 0.2
Finnish 1690t HE B3
French 10%-mtn HEE Tl
French 1201 HE#*#* o7
French 153534 HE 17.5
Laraeli &l-mm HE 4.9
Laraeli s&mm HE 1.2
Italian & l-mm HE 4.

¥ Heawy
EXAMPLES USI NG THE DESI GN PROCEDURE
WOOD STRI NGER ROOF

Pr obl em

The 2-76th Infantry is about to relieve another battalion from defensive positions as shown in figure B-4.

The 1st Platoon of the A/52d Engineers is supporting the 2-76th. Asits platoon leader, you have been
asked to find how much protection such positions give against the contact burst of an HE round.

Y ou first estimate that the 16-inch-deep soil cover (sand) weighs 100 |b/cf. Y ou then note that the roof is
made of 4 by 4 stringers, laid side-by-side over a span of 88.75 inches.
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Line

b

_h

—-1

4,

53

Wood Stringer Koof Procedure

The zo1l anit waight (b1 1= 100

The depth of soil cover (ft) i3 ldin+12in
1o

From Table B2, the S value (in®) ford 2 45 iz .13

aines the 4 7 45 ae lad side by side, the stringer spacing (in) 15 aqua

to thar astual width or 3.2 m 3.2

From Tasle B-3, tae FJ walie (psi) for Scuthemn Pins is 6.000

The strinzer span .ength (£t 1z EE.T3in + 12 1n
7.4

Linzlxz lIns 4= 100 % 3.3 = o Ef@ o

Tana 7= na 0= 250 2| 33 = 46353

Ling 8% ine § = 4433 % T.4= . 5_4%?__

LineBAzline d=3444 7574 = 253490 T8

Line®B - 8=23540078 + E= 3,186,235

~

-
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an Pine 8C : hipe 3 =23 188 35 F 16 =
9k Line 20: hne & =445 84 : 5§ GO0 =
iF Ling 3E value O.0743 s grzater thay U and less than 1.0, therelore

progedd 1o ing 10,

10 From Figure B-2 Jsing they = ° curee, the line 10 val Jg 's{sga
examplein Figure B-5|

11 lNrom Tabla B-3, the E walue (19° pait o Soaihier Pinz s
124 From Table B-2, the 1 value [in* for & x 45 is

128 Lime 98 x U OBIA3 = 3449 /5 UlHSd= -

120 lina 120 v D Ad =287 05 2 D64 -

1£0 Lime 128 - e SE - 183,71 0.2743 =

= Line 34 « CLODOTOTE = 3444, 7 » 0.0001070 =

144 Line 124 x ling11-125141.76 -

145 LireBxlirmmd-T3dxTds=

142 Lineld4Bxlhirc6=68476x7.4=

40 Ling 144 lire 140 - 220176 : 405,22 -

14E Limp 140« 2847222 =0,05433 « 28,472,232 =
15 Linge 14E: ling 13- 1,847 0% .37 -

16 The sguare ruol -::ufl'nt.l'lﬁ‘-\jm‘

17 Linc 12D ine 16 - 2472 6 : B4+ 57 -

13 —ire T aline 1?7 3852894083

13 re2:line6=1.33:7.4-

20 SNalFxhne 1 -0D.152F7 207597 =
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24 “he squars roat of lira 19=\Jn.1?§? = 04238
218 Lina 21A xline 20 = 04239 x 00323 - A
12 0.BEEBEET « lins 21F = D 6666667 + G.0137 = 43 6
134 Ling 20 x £ =0,0323x d = 0292
13B 1 +line 234 = 1+0.1282 = 1.1 292
24 4= lirg 23B=4:1.1282 = 35423

IRA The square eaetaf hire 74 = IH.E-I:LEFI = 1. 8821
el The mquare rogt af lire 2584 = ’1 BHET - N 1.3716

by Lirme 2%H 2 e £4 = 1.30049 x 30403 = 489
16 Line 2BC ~ ling 22 = 4. 86 - 41,69 = 63.56
iy From Table B-1, the ¢ valua chesen ‘or begged pit run sad o144
184, G1.3dxline 18- 61 32 = 35.81= 2381
1BB The square roct aof Lire 140 —\W: 2013
18C Ling 2HA 3 hne 280 - 2, 163 61 % 2013 = 43,865 97
g0 Lima 23 & oA 140 3.0 - darn
1BE Ling 280 ¥ hng 26 = 350 k03,20 - 202320
18F Lina 28C: Line 2BE = 43 33697 « 26,2385 = 1.5/
i Emtar Figu-g B-3 with the ime 28F valus (1.63)and ead ke TNT

charge wenghiea ||k} [0 cxomak: in Figure B 24 1."-_*~Ei -

Or. as an élterpare methadd, raise 1.6H o he O BS 71 power.

Sol uti on

Thus, the largest TNT charge that the roof can withstand is 1.56 pounds. Entering Table B-5 with this

value, you find that the roof will withstand a contact burst explosion of up to an 82-mm frag round (only
1.0-pound charge size) excluding the 76-mm HE round (1.8-pound charge site).

STEEL STRI NGER ROCF

Pr obl em
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The 2-76th Infantry will occupy the positions described in the first example for an extended period of
time. Thus, the battalion commander has ordered the 1st Platoon of the A/52d Engineers to construct a
tactical operations center. This structure must have at least 10 by 12 feet of floor space and be capable of
defeating a contact burst of a Soviet 152-mm round. The S2 of the A/52d Engineers reports that 13
undamaged 8-inch by 6 Y2-inch wide flange beams have been found. They are long enough to span 10

feet and can be salvaged from the remains of a nearby demolished railroad bridge.

As platoon leader, you are to design aroof for the tactical operations center using these beams as
stringers. Y ou plan to place five of the stringers on 36-inch centers and cover them with a4 by 4 wood
deck. Y ou use the same bagged sand as described in the first example. Y ou begin your design by

assuming that the soil cover will be 3 feet deep.

Steel Stringer Reof Procedure

Line

1 Taa soil unit waight {lbct) 13

pa Tne assumed depth of soil cever ifthis

3 Frgm Table B 4, the 5 varue |in?) ‘or the 8 x B steel is
£ The sTinger spacing [in| ==

7] For steel soringers, -ha F3 valte (psi) is

5] The stringer span length (ft) 1=

7 Ling 1% lired =100 x 36=

g Line Pulire 2 - 3,830 x3 -

DA Ling Bulirg - 10,300 10=

a8 Ling 84 x line 6 = 10B,000 210 =

aC Lime 9B : 8- 1,280,200 - & -

Lina

2D Line 3C: ine 3=135.000:208=

SE Ling 30 : ling § = 545038 : 5Q.000 -

gF Line 9E valwe 0.1 258 isgreater than 3} and legs than 1.0, thersfora

[PRTIERE Y RRL A R . e
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ol LAGERDSR LA I | L),

140 From Figure B-2 using the p - 1C curve, the lire 10 value is [see
exampla  n Figura B 1) 405
11 For steel stringors, tre E valug {10° psi) is ) plg.s|
124 Frarm Table B-4, the | value din®] for te 8 2 6% inch steel is (R .5
12N Line 24 x 0003303 = 103, 000 x DOH333 = 2,555.064
15C Lino “28 x 0840 - 8,2099,64 x 0.54 - B, 7B 7T
120 Line 12C:line9E =8 7R3 77 : 0.1298 = ll-d,?_?&..:l_ﬂl_
13 Lime 94 x 200210378 = 108,000 « 00078 - 11.64
144 Lime 128 x line 11 =825 523 = ."___;,132.5
148 Lime G xline - 10x10- 130
14C Ling TAB x Ing B =100« 10= 1,00
140 Lire: 1A : line 140 =2 5892 ~ - 1 .000= ? a9
14 e 140 x 20472 08 = 2 42 x 28,4728 = 34,098
15 bne 14k : line 13 - 68,048 61 11.6L = 5 B£B 10
16 The square rogt of line 15 -‘W= FEER
17 Line 120 ¢ line 16 = 44,374 18 : 76.96 = SE0.36
18 Line 10 x l.ne 17 = 4 0b x bEJ 36= 2,350 46
13 bnez:Nreg-3:10~ 0.3
20 Lira 19 xine 19 - 0.3 x0,3 - Qo9
214 1he square root of line 12 - 3.3 - 05477
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g;‘g Line 214  hine 20- O 8477 « (008 = _Dbo4c3 _
44 O.EG386EY! lima 21B - BEGEERE ) - (1.0403 — 13_52__
234 Lina20x 4= 02 xd = ELEH
238 1-line 22A=1+036= 1.36
24 4 line 238=4:136-= 294
238 The syaareroot of line 24=\Jm= 1.71
25K Thee snuare rant of linn 334 :\F = tar
250 Line 250 < liam 24 = 1.2°1 < 2 94 - - J.Hb
26 Ling £5C *ling 22=- 3.85 4 13.bz - 17.37
T Fraom Takle 8 1, the Cwalue cnasen for (e bacged pnrun sand s 140
154 G132k line 18 - B1 .32 8 2,350,045 = 1494,134.21
2588 Tl square oot uf e 142 —\r“l_ﬂﬂﬁ = 4181
2490 Lime 28A x line 286 = 144130021 » 31.63 - 44557 39724
2312 Line 2/ xhirad=140x% 36= G040
23E L 26D x ling 26 = B340 x 17 .57 = 87.544 BD
Zar Lne 28C ¢ LIng 28F = 4,557,397.24 1 §7,544.97 = _ B2.0%
4 Erbur Figure B-3 wth tha line PBF wvalue [B2.0€) and rzad the TNT

shiaroe waight [lb] {see exampla in Figum B-2) 2.6

CIr. @s an alternate rmrethad, rage 5208 1p tha 98357 1 powaer.

Sol uti on

Thus, the largest TNT charge that the stringers can withstand is 29.6 |b. Y ou next use the procedure again
in amanner similar to that in example 1 to evaluate the 4x4 wood deck. Y ou find aline 29 value of

29.64. Enter Table B-5 with the largest of these values (29.6), you find that the roof will withstand a
contact burst explosion of up to a 160-mm HE round (only 16.3-pound charge size). Thus, the roof you
have designed will be capable of defeating a contact burst of a Soviet 152-mm round.
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Table E-1. Transmission coefficient (T} for different soil types

Soil Type C
5P Loosa, clean. white mason sand 280 - 700
SP  Loose, tan, pil run sand 6 . 475
5P Loose, rad, pit run gravally sand FE - 320
3P HBagged. pitrun sand 130 - 140
af  Washed gravel, rgundad 120
ML Loose, sandy 51t 125 - 275
ML Compacotod, sandy silt ah0
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Table E-2. Moment of inertia {1} and section modulusz {5)
for different timber szizes

X-X Axis ¥-¥ Axia
Mominal Actual
Siza {inches]  Siza [inchas) I {inchas %) 5 {inches 3) I {inchas * 5 (inches =)
2x4d 145 & 34 536 3.08 0.93 1.31
2x8B 1% w G le 20,80 756 1,65 2.06
ixB 1= T4 47 64 13,14 2.04 272
2x12 11 & 1714 177.28 31.64 316 422
4x4 A u 3 12.51 15 121.61 7.15
4xH KA 48 53 17 ER T13.65 11.243
4% B ¥ x T 111.15 J0.66 25.90 14 .80
Bud Bl x bz 76,26 2773 526 27,72
ox 12 By 11ls BE97 .07 121.23 159.44 57.08
B x14 Baw1dl: 1.127.67 167 (he 18¥.17 S0 .06
BxE Tuaw M4 263.67 10,31 2B3 67 031
102 x 10 Dz x99kl EFR.TE 142,890 B8 70 P2 Sk
Moater Axis urientedion s ds shown here;
!
¥, -—1——i
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Table E-3. Modulus of elasticity (E} and maximum dynamic

Timbar Spacios E, 10¢ psi F5, pai
Ceadsr 1.10 2,24
Bouglas Tir 1.76 E RV
White firr 1.21 4,200
Eastern hemluck 1.21 2,600
Vastern hemiock 1.64 3,200
Larch 178 4,604
Southern pine 1.76 8,000
Fangaergsa peng 1.10 1,800
R edwood 1.52 3,400
Spruce 1.10 2,900
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Table E-4. Moment of inertia (1) and section modulus {5) for
different steel wide flange members

- AXIs -1 AR
Marminal
Size, in. I linches 9) 8 linches ¥ MHinches ') 5 (inches )
A6 v 160 14.988.4 B35.5 A7C.8 10087
J6 w12 Q0121 ROz2 4 250.9 41.8
d3 x 11 6,638.0 404 & 200.4 300
A0 x 15 7.291.5 RZB.2 L5001 734
30 » 1015 4.451.0 259492 1351 25.8
2fx10 3.266.7 2428 115.1 22.0
Pt B ) 2.987.3 2489 203.5 339
24 x4 2.096.4 175 4 6.5 17.0
21 = 812 1.326.8 1264 31 125
18 = 7Y% BOO.6 AS.0 ATz 0y
165% 7 446 3 LE.3 221 6.3
14 x B3 2896 41.B 17.5 5.2
12 %172 2334 Ba.0 174.6 29,1
12 x 6% 2041 241 16.5 51
10% 10 2729 ad b 3.0 1HE
10 % 54 106 .3 21.5 9.7 J.4
BB 09,7 27.4 37.0 9.2
ExBl 825 20.8 18.2 5.6
BxHla 5.4 14.1 a7 2.6
ExB B35 16.8 171 5.8
4x4 11.3 £ 45 2.76 1.85
Mot A5 arientation 15
L
I
I ! |
N
s o
|
|
|
A N
1
|
¥
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Table B-5. Charge Equivaleney Table

Round Half-Bured TNT
Nomenclatare Charge Welght ( prunds)
75 Gun and ITewitoer Cannons
Ti3auIn gun cannoh 1.3
SOOI SUn GANDGH 20
DOIMIn gUN cAnnGn 32
20-mMm gun canmen 1015
I M pun canmon 4212
0%3-nm hoewilzer cannon T
Ahonm hoowdlzer sannon 1524
Binech aowitzer canmon .
US Mortars
21-mrn 2.0
4 2-imeh 3.1
Soviet
ST-mm frag 05
PPamm fLag-T .4
To-tntn EE l.a
To-mm frag 1.1
E2-mm frag 10
Bamm ffag LT
{0-tutn HE 4.5
:07-num frag-HE 24
M-t HE B4
22-nm HE 107
l20 o frag HE* 1002,
l40-mm frag-HE 8.1
| 32-mm frag-HE 4.3
[a0-ttn HE 16,3

People’ s Republic of China

57-mtn HE 0.5
do-titnn EE** .0
70 nm HE 1.5
Ti-mtn HE 2.2
&l-run HE 1.x
e2nm frag L
L -tntn HE Z.8

* Contart of somea rounds 1nknown.
= Hirh capaciy.
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Table B-5. {continued )
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Eound
Nomenclature
105 HE
1
10-mm HE
iCeechoskovdkian 8Z-mm frag
Czechoslovakian  &d-mm frag
Czechoslovakian 100t HE
Czechoslovakian  120-mm HE
Czechoslovakian  130-mm HE
MNaorth Eorzar A frag
Polish 12%-mm frag
Tugoslavian Thmm HE
Tugcslavian e2-mm HE
Tugoslavian 120-mm HE
Finnish 1&0-tntn HE
French 102t HEF
French 120-tntn HE##*
French 15%-mm HE
Leraeli &1l-mm HE
Laraeli se-mm HE
Italian & l-mm HE
#EAHeawy .

Fesple's Republic o1 China

{Continued)

{Hhers

Hal® Buricd TMNT

Charge Weight, Ib

1.3
1.7
=3
4.3
22
172
7.4
la
l.1
0.5
B3
Tl
07
175
4.
1.9
4 5
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Figure B-4
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APPENDI X A
SURVI VABI LI TY EQUI PMENT

Thi s appendi x contains powered survivability equi pnent used in

engi neer operations. The operational concepts and capabilities for
each system are presented. The foll ow ng tabl e contains general
excavation capabilities for survivability equipnment. CQutputs depend on
operational efficiency, soil conditions, weather, and cycle tine.
Production estimates determ ne equi pnent required, conpletion tine,
and best performance nethods for the project. Technical Mnuals 5-331A
and 5-331B provide detailed informati on on estimtes for production,

| oadi ng, and haul i ng.

MB Arnored Conbat Earthnover (ACE)

The MB is a highly-nobile, arnored, anphibious conbat earthnover,
capabl e of performng nobility, counternmobility, and survivability
tasks in support of |light or heavy forces on the integrated
battlefield. The vehicle hull is a welded and bolted al um num
structure with four basic conpartnents: engine conpartnent, operator's
conpartnent, bow, and rear platform The bow occupying the front

half of the hull is the earth and cargo conpartnent. Directly behind
the bow are the operator's and engine/transm ssion conpartnents.
Below the platform in the rear quarter of the hull, is a two-speed

wi nch with 25, 000-pound capacity for recovery operations. A tow ng
pintle and airbrake connections are provided for tow ng | oads.
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Wth track pads renoved, the MY has bull dozing and earthnovi ng
characteristics conparable to the D7 dozer. The Md is equipped with a
uni que hydropneumati c suspensi on systemwhich allows the front of the
vehicle to be raised, lowred, or tilted to permt dozing, excavating,
rough grading, and ditching operations. A self-ballasting capability
of the MD gives it earthnoving characteristics equal to an item of
equi pnment twice its enpty weight. The MD provides light arnor and
chem cal agent protection for the operator, and arnor protection for
t he operator, engine, power train, and other key conponents. It is
capable of 30 mles per hour (nph) road speeds on |level terrain, when
unbal | asted, and can swmat 3 nph in calmwater. The Md is
airtransportable by C130, Cl41, and C5A aircraft.

Mr28 Conbat Engi neer Vehicle (CEV)

The conbat engi neer vehicle (CEV) is a full-tracked arnored vehicle
whi ch consists of a basic M6OAl tank wth a front-nounted,
hydraul i cal | y-operated dozer blade, surnounted by a turret bearing a
165-mm denolition gun, a retractable boom of wel ded tubul ar
construction, and a wnch. The denolition gun is operated fromwthin
the vehicle. The winch is housed on the rear of the turret and is used
in conjunction with the boomto lift, or without the boomto provide
direct pull. The vehicle and dozer bl ade are operated fromthe
driver's conpartnent, The denolition gun nmay be el evated or depressed
for use at various ranges of up to 950 neters. A .50-caliber machine
gun i s cupol a-nmounted, and a 7.62-nmm machi ne gun is coaxi al | y- nount ed
with the denolition gun.

The CEV provides engineer troops in the forward conbat area wth a
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versatile, arnor-protected neans ot pertorm ng englneering tasks under
fire. Sone of the tasks which are acconplished under fire by the CEV
are: reduci ng roadbl ocks and obstacles; filling craters, tank ditches,
and short, dry gaps; constructing conbat trails; preparing fighting or
protective positions; assisting in hasty m nefield breaching;
destroying fortifications; clearing rubble and debris, reducing banks
for river crossing operations; and constructing obstacl es.

Scoop Loader

The scoop | oader, sonetines referred to as a front | oader or bucket

| oader, is a diesel engine-driven unit nounted on | arge rubber tires.
The hydraulically-operated scoop bucket is attached to the front of
the | oader by a push frane and [ift arns. The | oader is used as a
one- pi ece general purpose bucket, a rock bucket, or a multisegnment
(hinged jaw) bucket. The nultisegnent bucket is used as a clanshell,
dozer, scraper, or scoop shovel. Other avail able attachnents for the
| oader are the forklift, crank hook, and snowpl ow. The current
mlitary engi neer scoop |oaders range from?21 % - to 5-cubic yard
rated capacity, and are enployed in the majority of engineer

organi zations including airborne/air assault units and the conbat
heavy battali on.
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D7/ D8 Crawl er Tractors

The crawl er tractor, commonly referred to as the bull dozer, is used
for dozing, excavating, grading, |land clearing, and various
construction and survivability operations. The mlitary nodels D7 and
D8 tractors are equi pped with a power shift transm ssion,
hydraul i cal | y- operated dozer bl ade, and a rear-nounted w nch or
ripper. The D7 tractor with an operating wei ght of 50,000 pounds, 200
hor sepower di esel engine, and drawbar pull of 39,000 pounds, is
classified as a nediumtractor. The D8 tractor with an operating

wei ght of 83,000 pounds with ripper, 300 horsepower diesel engine, and
drawbar pull of 56,000 pounds, is classified as a heavy tractor.
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JD410 Utility Tractor

The John Deere (JD) 410 is a commercial piece of construction

equi pnment used to excavate 2-foot wde ditches up to 15 feet deep. It
al so has a front | oader bucket of 1 Y cubic yard capacity for
backfilling ditches or |loading material into dunp trucks. The tractor
has front wheel steer and rear wheel drive. The machine is al so

equi pped with hydraulically-driven concrete breaker, tanper, and auger
attachnments. The tractor has a road speed of approximately 20 nph. For
| onger distances, the tractor is transported.
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Smal | Enpl acenent Excavat or ( SEE)

The SEE is a highly nobile, all wheel drive, diesel engine-driven
tractor equi pped with a rear-nounted backhoe, a front-nounted dozer or
| oader, and portable hand-held auxiliary hydraulic tools such as
pavenent breakers, rock drills, and chain saws. The front-nounted
attachnments are interchangeabl e through a quick hitch nount, and the
rear nmounted backhoe is easily renpoved for rapid conversion to other
configurations. The tractor is used to rapidly excavate snmall|l conbat
posi tions such as TOWNweapon positions, individual fighting positions,
nortar positions, and conmand posts in the main battle area. The

wei ght of the tractor is limted to 16,000 pounds. The SEE tractor has
| nproved road speeds up to 40 nph and cross-country speeds conparabl e
to supported tracked or wheeled units. The tractor is equipped with a
backhoe capabl e of excavating 14-foot depths at a rate of

approxi mately 30 cubic yards per hour. The dozer and | oader buckets
provi de defil ade excavation capabilities in addition to other tasks
such as | oadi ng or dozing.
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Exgavution Capabifities of U5 Sorvivabife y Eouinmoent

Ercavatior Capabil ty, cubic yvarde per hour

Equipment Eanked Material Loose Matarial
Armored Tembar Earthmaover, M3 182 204
SCogp Loader 12E 156
Tractor, ful: frackeo, D3 Gl &0
Tractor, full track>d, 06 160 20
Tractar, Full-tracksd, 07T 152 211
Ly Tractar, JO9 L0 3G 403
Small Emplavement Excavator 3c 40

Mota: Ruatesare baced onweork porformad in clayay sand eail with an oparatar
efficiency of Q83 ared g O-rmirute work nows aver 3 shart cyele dislance.
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Excavation Capabifities of U5 Sorvivab iy £auipment

Ercavatior Capabil ¢y, cubic yarde per hour

Equipmeant Eanked Material Lonse Matarial
Armored Tembazr Earthmover, M9 182 204
Sroup Loader 12E 156
Tractor, fuls frackea, 03 qC &0
Tractor, Full trackad, OB 160 0
lragtar, Full-trackecd, 0T TG2 211
Jtllty TracIar, JOG 00 3G 40
Small Emplacement Excavator 3C 40

Mota: Ratesare baeed on werk porformad in clayvay eand eail with an oparatar
wilicignoy of QB3 ared o bd-rmirute work nous over 3 shart oycle dislance.
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FM 5-103 Chptr 5 - Special Operations and Situations
JUNGLES

Jungles are humd, tropic areas with a dense growh of trees and
vegetation. Visibility is typically less than 100 feet, and areas are
sparsely popul ated. Because nounted infantry and arnor operations are
limted in jungle areas, individual and crew served weapons fighting
position construction and use receive additional enphasis. Wile
jungl e vegetation provides excellent conceal nent fromair and ground
observation, fields of fire are difficult to establish. Vegetation
does not provi de adequate cover fromsmall caliber direct fire and
artillery indirect fire fragnents. Adequate cover is avail abl e,

t hough, if positions are |ocated using the natural ravines and gullies
produced by erosion fromthe area's high annual rainfall.

The few natural or locally-procurable nmaterials which are available in
jungle areas are usually limted to canoufl age use. Position
construction materials are transported to these areas and are required
to be weather and rot resistant. When shelters are constructed in
jungles, primary consideration is given to drai nage provisions.
Because of high anmounts of rainfall and poor soil drainage, positions
are built to allow for good, natural drainage routes. This techni que
not only prevents flooded positions but, because of nuclear fall out
washi ng down fromtrees and vegetation, it also prevents positions
from becom ng radi ati on hot spots.

O her considerations are high water tables, dense undergrowth, and
tree roots, often requiring above-ground | evel protective
construction. A structure used in areas where groundwater is high, or
where there is a | ow pressure resistance soil, is the fighting
position platform depicted below This platform provides a floating
base or floor where wet or | ow pressure resistance soil precludes
standing or sitting. The platformis constructed of small branches or
ti mber | ayered over cross-posts, thus distributing the floor |oad over
a w der area. As shown in the followng illustrations, satisfactory
rain shelters are quickly constructed using easily-procurable

mat eri al s such as ponchos or natural materials. Field Manual 90-5

provi des detailed informati on on jungle operations.
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MOUNTAI NOUS AREAS

Characteristics of nountain ranges include rugged, poorly trafficable
terrain, steep slopes, and altitudes greater than 1,600 feet.

I rregul ar nountain terrain provides nunerous places for cover and
conceal nent. Because of rocky ground, it is difficult and often

| npossi ble to dig bel ow ground positions; therefore, boul ders and

| oose rocks are used in aboveground construction. Irregular fields of
fire and dead spaces are consi dered when designing and | ocating
fighting positions in nountainous areas.

Reverse sl ope positions are rarely used in nountainous terrain; crest
and near-crest positions on high ground are nmuch nore common. Direct
fire weapon positions in nountainous areas are usually poorly
concealed by large fields of fire. Indirect fire weapon positions are
better protected fromboth direct and indirect fire when | ocated
behi nd steep sl opes and ridges.

Anot her inportant design consideration in nountain terrain is the
requi renment for substantial overhead cover. The adverse effects of
artillery bursts above a protective position are greatly enhanced by
rock and gravel displacenent or aval anche. Construction materials used
for both structural and shielding conponents are nost often indi genous
rocks, boulders, and rocky soil. Oten, rock formations are used as
structural wall conponents w thout nodification. Conventional tools
are i nadequate for preparing individual and crew served weapons
fighting positions in rocky terrain. Engineers assist with |ight

equi prment and tools (such as pneumatic jackhammers) delivered to
nountai n areas by helicopter. Explosives and denolitions are used
extensively for positions requiring rock and boul der renoval. Field

Manual 90-6 provides detailed informati on on nountain operations.

In areas with rocky soil or gravel, wire cages or gabions are used as
bui I ding blocks in protective walls, structural walls, and fighting
positions. Gabions are constructed of |unber, plywod, wre fence, or
any suitable nmaterial that fornms a stackable container for soil or
gravel .

The two-sol dier nountain shelter is basically a hole 7 feet long, 3 %
feet wde, and 3 %~ feet deep. The hole is covered with 6--to 8-inch
dianeter logs wwth evergreen branches, a shelter half, or |ocal

mat erial such as topsoil, |eaves, snow, and tw gs placed on top. The
floor is usually covered wth evergreen twgs, a shelter half, or

ot her expedient material. Entrances can be provided at both ends or a
fire pit is sonetines dug at one end for a small fire or stove. A |ow
earth parapet is built around the position to provide nore height for
t he occupants.
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DESERTS

Deserts are extensive, arid, arid treeless, having a severe | ack of
rainfall and extrene daily tenperature fluctuations. The terrain is
sandy w th boul der-strewn areas, nountains, dunes, deeply-eroded
val | eys, areas of rock and shale, and salt marshes. Effective natural
barriers are found in steep slope rock formations. Wadi s and ot her
dried up drainage features are used extensively for protective
position placenent.

Desi gners of fighting and protective positions in desert areas nust
consider the |ack of avail able natural cover and conceal nent. The only
m ni mal cover available is through the use of terrain masking;
therefore, positions are often conpl eted above ground. Muntain and

pl at eau deserts have rocky soil or "surface chal k" soil which nmakes
digging difficult. In these areas, rocks and boul ders are used for
cover. Most often, parapets used in desert fighting or protective
positions are undesirabl e because of probable eneny detection in the
flat desert terrain. Deep-cut positions are also difficult to
construct in soft sandy areas because of wall instability during
excavations. Revetnents are al nost always required, unless excavations
are very w de and have gently sloping sides of 45 degrees or |ess.

Desi gni ng over-head cover is additionally inportant because nucl ear
expl osi ons have increased fallout due to easily displaced sandy soil.

| ndi genous naterials are usually used in desert position construction.
However, prefabricated structures and revetnents for excavations, if
avai |l abl e, are ideal. Metal culvert revetnents are quickly enplaced in
easi |y excavat ed sand, Sandbags and sand-filled ammuniti on boxes are
al so used for containing backsliding soil. Therefore, canouflage and
conceal nent, as well as light and noise discipline, are inportant

consi derations during position construction. Target acquisition and
observation are relatively easy in desert terrain. Field Manual 90-3

provi des detailed informati on on desert operations.

COLD REGQ ONS

Cold regions of the world are characterized by deep snow, permafrost,
seasonal |y frozen ground, frozen | akes and rivers, glaciers, and |ong
periods of extrenely cold tenperatures. Digging in frozen or

sem frozen ground is difficult with equi pnent, and virtually

| npossi ble for the soldier with an entrenching tool. Wen possible,
positions are designed to take advantage of bel ow ground cover.
Positions are dug as deep as possible, then built up. Fighting and
protective position construction in snow or frozen ground takes up to
twice as long as positions in unfrozen ground. Also, positions used in
cold regions are affected by wind and the possibility of thaw during
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war m ng periods. An unexpected thaw causes a severe drop In the soll
strength which creates nud and drai nage probl ens. Positions near
bodi es of water, such as |akes or rivers, are carefully located to
prevent fl ooding damage during the spring nelt season. Wnd protection
greatly decreases the effects of cold on both soldiers and equi pnent.
The foll ow ng areas offer good wi nd protection:

« Densely wooded areas.
e Groups of vegetation; small bl ocks of trees or shrubs.

e The lee side of terrain elevations. (The protected zone extends
hori zontally up to three tines the height of the terrain
el evation).

« Terrain depressions.

The three basic construction materials available in cold region
terrain are snow, ice, and frozen soil. Positions are nore effective
when constructed with these three materials in conjunction with

ti mber, stone, or other |ocally-available nmaterials.

Snow

Dry snow is |ess suitable for expedient construction than wet snow
because it does not pack as well. Snow piled at road edges after

cl eari ng equi pnent has passed densifies and begins to harden within
hours after disturbance, even at very | ow tenperatures. Snow conpact ed
artificially, by the wind, and after a brief thawis even nore
suitable for expedient shelters and protective structures. A uniform
snow cover with a m ninumthickness of 10 inches is sufficient for
shelter fromthe weather and for revetnent construction. Bl ocks of
uniformsize, typically 8 by 12 by 16 i nches, dependi ng upon degree of
har dness and density, are cut fromthe snow pack with shovels, |ong
kni ves (machetes), or carpenter's saws. The best practices for
constructing cold weather shelters are those adopted from natives of
pol ar regions.

The systematic overl appi ng bl ock-over-seam net hod ensures stable
construction. "Caul king" seans with | oose snow ensures snug,
draft-free structures. Igloo shelters in cold regions have been known
to survive a whole winter. An Eskino-style snow shelter, depicted

bel ow, easily w thstands above-freezing inside tenperatures, thus
provi di ng confortable protection against wind chill and | ow
tenperatures. Snow positions are built during either freezing or
thawing if the thawis not so long or intense that significant snow
nmelt conditions occur. MId thaw of tenperatures 1 or 2 degrees above
freezing are nore favorable than bel owfreezing tenperatures because
snow congl onerates readily and assunes any shape w t hout

di sintegration. Belowfreezing tenperatures are al so necessary for
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snow construction 1n order to achieve solid treezing and strength. It
water is available at | ow tenperatures, expedient protective
structures are built by wetting down and shaping snow, with shovels,
into the desired forns.

| ce

The initial projectile-stopping capability of ice is better than snow
or frozen soil; however, under sustained fire, ice rapidly cracks and
col l apses. lIce structures are built in the follow ng three ways:

Layer-by-layer freezing by water. This nethod produces the strongest
I ce but, conpared to the other two nethods, is nore tine consum ng.
Protective surfaces are forned by spraying water in a fine mst on a
structure or fabric. The nost favorable tenperature for this nethod
Is--10 to --15 degrees Celsius with a noderate wi nd. Approxinmately 2
to 3 inches of ice are forned per day between these tenperatures
(1/5-inch of ice per degree bel ow zero).

EeiEna sicfe snow sfioficr
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-]

{22
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Bed platfonm Doar pasing ¢
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Freezing ice fragnents into |layers by adding water. This nethod is
very effective and the nost frequently used for building ice
structures. The ice fragnents are about 1-inch thick and prepared on
nearby plots or on the nearest river or water reservoir. The fragnents
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are packed as densely as possible into a layer 8 to 12 inches thick.
Water is then sprayed over the |layers of ice fragnents. Crushing the
I ce fragnents weakens the ice construction. If the weather is
favorable (-10 to -15 degrees Celsius with wind), a 16- to 24-inch
thick ice layer is usually frozen in a day.

Laying ice blocks. This nmethod is the quickest, but requires assests
to transport the blocks fromthe nearest river or water reservoir to
the site. Ice blocks, laid and overl apped |ike bricks, are of equal

t hi ckness and uniform size. To achi eve good | ayer adhesion, the
preceding layer is lightly sprayed wwth water before placing a new

| ayer. Each new | ayer of bl ocks freezes onto the preceding |ayer
before additional layers are placed.

Frozen Soi l

Frozen soil is three to five tines stronger than ice, and increases in
strength with | ower tenperatures. Frozen soil has nuch better

resi stance to inpact and explosion than to steadily-acting | oads--an
especially valuable feature for position construction purposes.
Construction using frozen soil is perforned as foll ows:

e Preparing blocks of frozen soil froma m xture of water and
aggregate (icecrete).

« Laying prepared blocks of frozen soil.
« Freezing bl ocks of frozen soil together in |ayers.

Unfrozen soil from beneath the frozen layer is sonmetines used to
construct a position quickly before the soil freezes. Mterial nade of
gravel -sand-silt aggregate wetted to saturation and poured |ike
portland cenment concrete is also suitable for constructing positions.
After freezing, the material has the properties of concrete. The
construction nethods used are anal ogous to those using ice. Fighting
and protective positions in arctic areas are constructed both bel ow
ground and above ground.

Bel ow ground positions. Wien the frost |ayer is one foot or |ess,
fighting positions are usually constructed bel ow ground, as shown.
Snow packed 8 to 9 feet provides protection fromsustained direct fire
fromsmall caliber weapons up to and including the Soviet 14.5-mm KPV
machi ne gun. \Wen possi ble, unfrozen excavated soil is used to form
par apets about 2-foot thick, and snow is placed on the soil for
canoufl age and extra protection. For added frontal protection, the
interior snowis reinforced with a log revetnent at |least 3 inches in
di ameter. The outer surface is reinforced wth small branches to
initiate bullet tunble upon inpact. Bullets slow down very rapidly in
snow after they begin to tunble. The wall of logs directly in front of
the position safely absorbs the slowed tunbling bullet.
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Overhead cover is constructed with 3 feet of packed snow placed atop a
| ayer of 6-inch dianmeter logs. This protection is adequate to stop
indirect fire fragnentation. A |layer of small, 2-inch dianeter logs is
pl aced atop the packed snow to detonate quick fuzed shells before they
becone i nbedded in the snow.

Aboveground positions. If the soil is frozen to a significant depth,

t he sol dier equi pped with only an entrenching tool and ax wll have
difficulty digging a fighting position. Under these conditions (bel ow
the tree line), snow and wood are often the only natural materials
avai |l abl e to construct fighting positions. The fighting position is
dug at | east 20 inches deep, up to chest height, depending on snow
conditions. ldeally, sandbags are used to revet the interior walls for
added protection and to prevent cave-ins. |If sandbags are not

avail able, a lattice frane-work is constructed using snmall branches or
if time permts, a wall of 3-inch logs is built. Overhead cover,
frontal protection, and side and rear parapets are built enploying the
sane techni ques described in chapter 4.

Below ground fighting pesition inspovwe - - v

T T S
. Ed "o
Lot BT R T
w0 rﬁ' "My,

s T
Jomey

ot

It i1s approximately ten tines faster to build above-ground snow
positions than to dig in frozen ground to obtain the sane degree of
protection. Fighting and protective positions constructed in cold
regi ons are excavated wi th conbi ned net hods using handt ool s,
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excavati on equi pnent, or explosives. Heavy equipnment use IS Iimted by
traction and maneuverability. Explosives are an expedi ent nethod, but
require larger quantities than used in normal soil. Crater fornmation
fromsurface bursts of explosives is possible and creates craters of a
gi ven depth and radi us based on the information in the first table

bel ow. Crater formation by charges placed in boreholes is a function
of charge depth and charge weight as shown in the second table. A 15-
or 40-pound shaped charge creates boreholes as indicated in the
follow ng table.

Crafer fanerrsier (Surfave Dedorend ot

=now Ica Froren Ground

Crater depth, fi t2 Yo oeda  os Yo
Srator radive, f 20 w183 14 3E

Nates: (w) equale chargs weightin pounde [Untamped)

Yarify calculatione with test shots.

Craler Dimencion (chg Sorehofes)

SNOW lcm Frozen Ground

Drepth of charge, ft 40 % W 30 aa'fw 25 3~. "w
Grater depth, £ 5,1 ?,‘!Tu— 3.3 Ex,'lfw. 27 3 |rw
Crater radius, ft 133 39 S 31 3w,

Notes: (w) equals charge weight in pounds {unlamped)

Yerify calculateonts with et cholc.
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RPECIAL COLD REGIDN FOSITIONA

D5 unled TOV and il gun posilicas Insimear

A plhtfonn of ghpwood or
tmber ie conetructed to the
rear of e frontal protec tion
1o provide a eclid baee from
which to emp by the gure.
Overhead cover ie veualhy
offeet from the firing poeit on
bz zues of the difficu by of
diggivg both the firing and
protect ive poeitione together
i the ervow. The protec tive
poEon evou ld ave at kaet
2 fest of packed enow =
cower. The fightaig pos=ition
chould have enow pachked 8 1o
9 oot thick for fronkal, snd ad
keaet I feot thick for eide
protection 2 ehown.
Sandbane are ueed bo revet
the interior wglls for added
protection and to prevest
cave: he. Howewver, pac kead
mow, reche, d-nch diameter
loge, or ammuition cane
Nlkd wwilh eow e

pometim ez ueed to com plete
e frontal and overhead
protection, ac wall == cide and

rear parapete.

Individual hghting poeition 4 epow

Pooitiorne for el ividuoly orc
conetmucted by placng

e boed erncar i miillsere sde nf
a tree arvd exterding the: ervoww
parapst § 1o 3 fest 1o the
front, a€ iluelrated. The eide
ard rear parapaete are
=onchructed ol 2 contmuous
enow mound, 3 minknen of
2 feet wide, and high erouogh
to protect the o Hier'= head,
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ZFnuow berclh wilh wued mewelmwenl

" dees ErOW, TREOCheE ahd
wespoH poesilbne are
excavated to the dimeneione
outlred I Ghapher 4.
Hnwawer, Imlarr tha rrwar e
well packed and froxen,
reveiment ie regured. In

onvow oo deolow o poma il
e recquired degpath
excavalion, epow wills are
vl ly orrmslncled, The walks
are nade of compacted erow,
rovatted and =t lkeaet 61)2 feat
thick. The table on page 5-12
containe erow wall
conelruction requiremeante.

E&£% f between eupeorts
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Lrow Wall Conorrction iy Ardection From e,
Smafi Calirer Fie, and HFAT Projectiies

Required
Snow Deinsily MuzIzle Mininum
[ib/tu i} Projectiles Yeloroity Penetration, ft Thickness, f

180 -2510 Gronade frag [HE) 2.0 310
112 130 556 nm 3,250 28 4.4
174 -137  RRA mrun 1 2R0 29 2E
112 -13.1 62 num 2. 750 12.0 15.0
171 237 TE2 rvun 2,730 5 G
25 -287 THZ2 mm 2.7a0 b hA
1959 -145 127 mm 2910 6.4 4
TTamm 6.0 8.0
41 -u1.# £ mm HEAT L)) 14.0 17 5
312 -349 70 nwn liEAT a0 8.7 -10.0 13.0
275 349 90 pwn HEAT 700 95 1412 14 5

Hotes. These maltriaks deyrade under suslaaed (re. Penelralions given or
12,7 mm o smaller are #or sustained fire (30 continuous firings ndo a
1 by 1 feod @area,

Penefratvon characterictics of Warsawr Pact ammunitions do nut differ
cignificanth from US countemarte.

Figure given for HEAT weaponc are for Soviedl PRG-7 (70 mm) and
United Statec MEF (90 mm) fred into machine packed cmow.

Hogh expiecive grenades produce small, high valocity fragmen:s which
stop nascyt 2 faet OF packe d scnow. Effective prolection from direct fire
15 independent of delivery methwsd, including newer machine gune ika
the Soviet AGS-17(A0mm} or United Statec MK 19075 £40 mm),
Only armor penefrating rounds are efiective.

Shel ters

Shelters are constructed with a m ni nrum expenditure of tinme and | abor
using available materials. They are ordinarily built on frozen ground
or dug in deep snow. Shelters that are conpletely above ground offer
protecti on agai nst the weat her and suppl enent or replace tents.
Shelter sites near wooded areas are nost desirable because the wood
conceals the glow of fires and provides fuel for cooking and heating.
Tree branches extending to the ground offer sone shelter for smal
units or individual protective positions.
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Constructing wnter shelters begins inediately atter the halt to keep
the soldiers warm Beds of foliage, nobss, straw, boards, skis, shelter
hal ves, and ponchos are sone tinmes used as protection agai nst ground
mat eri al s danpness and cold. The entrance to the shelter, |ocated on
the side | east exposed to the wnd, is close to the ground and sl opes
up into the shelter. Openings or cracks in the shelter walls are

caul ked with an earth and snow m xture to reduce wi nd effects. The
shelter itself is constructed as low to the ground as possible. Any
fire built wwthin the shelter is placed lowin fire holes and cooki ng
pits. Although snow is w ndproof, a layer of insulating material, such
as a shelter half or blanket, is placed between the occupant and the
snow to prevent body heat fromnelting the snow.

Wiyvwam vhueluns

Thio oho Hor io oonotrustod ogo ot o amall troo oo the out raplinne. Branchar on tha
sacily arnd quickly when the ervde extend about 7 feat up neide are Irimmed off and
ground e too hard to dig and the trunk The cut crde o slaced on the outeide to fill in
protection ie required for a tied together armumnd the ires the epacee. Shelter halvese
chort hivouac. The ehelter with a tend rops, wirs, or vwrapped arows the ouleide
accomm odatee three eoMiere other meane. The ground ende make the wigwam more

ard providee epace for of the eap lnge are epaced wihdproof, eepecially after it
coo kivg. Ahout 25 evergresn shout 1 oot apart and shout ie covered with enow. A
eaplnge (1 to 3 nehae n 7 #eal from the baee of the wigwam e aleo construched
diam eter, 10 feat long) are iress . The branchee on the by Iehrv] the cut ehde of the
cut. The limbe are keft on the outeids of the wigwam ars eaplinge together metead of
eapinge and are eaned Elaued Ml ayeimsl U ey meg Heeny aga awst Hhe free.
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Lo shedleg

Thie =he ler B made of the
eame material 3 e wiguwam
[natural eaplinge woven
together and bruch). The
eaplnge are placad agamet a
rock wall a eteep hilalds, a
deadfall, or eome other
excicting wertizal curfac e, on
the leswward ede. The erwle are
aloood with choler habooo or

ewergresd bz hee.

aheter hall

Snour cave

Inuwy v ars made by
brrowng nto a enowdrift
ol fndhioniyg o room ol Hhe
deeired exe. Thie ehelter givee
good protection from freexiewg
whAathar Aand 3 mAaxresm
amount of concealment. The
shilrance elopse upward for
beet protect ion againet cold
ar perebration. Srow caves
are weually bauilt large ervough
or geverd|eoldere i the
coneictency of the emow
evenles wave . Tor
entrances are usaalh wesd
while tho omnvow o tolew out of
the cave; ore entrance i3
rrfillad with A wivan Thia
cave e comp leted. Frree i
10w cawvee are keptemall to
prewvent meitng the etruchre,
Tn allnw inmnm inng fraedh o,
e door ienot complete by
exabed

S -
Lt e
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SAnow hole

Thr minw lnbs e 3 rimpba,
ore soMier emergency ehe ber
for proiection agamet a enow

nf iy kgt and wirdtl with
an entrenching tool or heinet.
At a depth of about 3% et

rrlrwvwaye: i e AorBaen,
fillivg the origimal diteh with
enow that wae dog out, until

the eoMier fvsdown i the
hole ard then dige in

only a emal breathing ho ke
remaing.

etorm In open, En0wW-COvered
tewram. The coldkr dige a hole

Snow pit

The enow pit e dug verticaly
with entresszhing boole o
form a ditch. The pit e large
erough for two or three
eoHiere. Sloe, po ke, etiche,
branches, ehe er halvee, and
enow are ueed e rooThg. The
meide dapth of the pit e desp
crough for ko livg ond
reclnmg poeit ione. I the
mw e it dras s, Hhee
eidee of the pit can be made
higher by adding =amvow walke.
The roof elould elope tovward
o eivd of the pit.

Snowhouse with snow block walls

The eizxe ard roof of a
enowhoues are em ilar 1o
thoes of a erow git. The wills
e made ul oy bluche aad
are ueua lhy built to the

e Hicr'e ke ight. Snow pilked
on the outeide sesls cracke
Sl o flgre: Bwae aena.

URBAN AREAS

Survivability of conbat forces operating in urban areas depends on the
| eader's ability to | ocate adequate fighting and protective positions
fromthe many apparent covered and conceal ed areas avail able. Fighting
and protective positions range from hasty positions forned from piles
of rubble, to deliberate positions |ocated inside urban structures.
Urban structures are the nost advant ageous | ocations for individual
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Tighting positions. ki eld Manual Y90-10 contalns detalled 1 ntormation

on urban terrain operations. Urban structures are usually divided into
groups of bel ow ground and above-ground structures.

Bel ow Ground Structures

A detail ed know edge of the nature and |ocation of bel ow ground
facilities and structures is of potential val ue when pl anni ng
survivability operations in urban terrain. Typical underground street
Cross sections are shown in the figure bel ow

Crocs certiarn: of sirecte

COMMERCIAL STREET

Liility minins

Siroot eurfasn

Samitary S 100rm Sawer

RESIDENMTIAL STREET s
Miliby Innul-
Strast suraca )

P ee A

Sanitary sewer

Sewers are separated into sanitary, storm or conbi ned systens.
Sanitary sewers carry wastes and are normally too small for troop
novenent or protection. Storm sewers, however, provide rainfall
renoval and are often |large enough to permt troop and occasi onal
vehi cl e novenent and protection. Except for groundwater, these sewers
are dry during periods of no precipitation. During rain-stornmns,
however, sewers fill rapidly and, though normally drained by
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el ectrical punps, may overflow During wnter conmbat, snow nelt may
precl ude daytine bel ow ground operations. Another hazard is poor
ventilation and the resultant toxic fune build-up that occurs in sewer
tunnel s and subways. The conditions in sewers provide an excell ent
breedi ng ground for disease, which demands proper troop hygi ene and

| mruni zati on.

Subways tend to run under main roadways and have the potential hazard
of having electrified rails and power |eads. Passageways often extend
outward fromunderground nalls or storage areas, and cataconbs are
sonetinmes encountered in older sections of cities.

Aboveground Structures

Aboveground structures in urban areas are generally of two types:
framel ess and franed.

Framel ess structures. In franeless structures, the mass of the
exterior wall perforns the principal |oad-bearing functions of
supporting dead wei ght of roofs, floors, ceilings; weight of

furni shings and occupants; and horizontal |oads. Franeless structures
are shown bel ow.

Frameless Aulfclitny eharactaristios

RMAZONRY
.-.-_.___,.-"" —_— . —\_‘_\H . g . \ )
—"-—|I "_ =3 Ei|ﬂ £ F _F 9 wllp &
\D‘:u'im‘lﬁ-ﬁ"bﬂﬂ'ﬂl'c ERAEHER EEEH I KYE
E'—ﬁEE*__q L EEQEARTEEAIRAEE
Thick walle Desspahy rBﬂBﬂE&d Small, vertically Thicher
windowe aligred wnhdowe lower-etory
wallg
COMGRETE
WALL AND SLAB Soliular PRFEFABRICATED
d—-—'._F-‘-L-_FI:":—_. T = .-'-':".-;
:_'_"__ ol / ;/j A
- | TT1 7 . 2= Few, it any,
_l_ ‘[_ ) ' wfinduwa
B Sish flonee \g/ff ;’/ﬂ/

L Bullcing Tace
eevd walle mearhy all wrdowe
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Bullding nmaterials tor trameless structures 1nclude nud, stone, brick,
cenent buil ding blocks, and reinforced concrete. Wall thickness varies
with material and building height. Franeless structures have thicker
wal | s than framed structures, and therefore are nore resistant to
projectile penetration. Fighting fromfraneless buildings is usually
restricted to the door and w ndow areas.

Franel ess buildings vary with function, age, and cost of building
materials. Oder institutional buildings, such as churches, are
frequently nade of stone. Reinforced concrete is the principal
material for wall and slab structures (apartnents and hotels) and for
prefabricated structures used for commercial and industrial purposes.
Brick structures, the nost common type of franel ess buil di ngs,

dom nate the core of urban areas (except in the relatively few parts
of the world where wood-framed houses are common). Cl ose-set brick
structures up to five stories high are located on relatively narrow
streets and forma hard, shock-absorbing protective zone for the inner
city. The volunme of rubble produced by their full or parti al
denolition provides countless fighting positions.

Framed structures. Franmed structures typically have a skel et al
structure of colums and beans which supports both vertical and

hori zontal |oads. Exterior (curtain) walls are nonl oad beari ng.

Wt hout the inpedinent of |oad bearing walls, |arge open interior
spaces offer little protection. The only available refuge is the
central core of reinforced concrete present in many of these buil dings
(for exanple, the elevator shaft). Miultistoried steel and
concrete-framed structures occupy the val uable core area of nost
nodern cities. Exanples of framed structures are shown in the

follow ng figure.
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Relative by
amall
windowe

Framed buiidmg characlercieoc

HEAYY ZLAD

Larqrr rinm e
on ground floor

Pe.ddiw et

LIGHT GLAD

=

Renforced ==y
Canital “"":f"’“’t* | L 1'-_ o “_j_ ]“ ]]
colimne - __511{I |._[_
Large o
Shaft p— :: ”
baye il ].-L:!:iil'

Extarinr marh all
glaee or other thinn m aterial

Ur ban structures,
generalities.
I nto hei ght/wal |
nore than 60 percent of their construction fornmed from bri cks.

mat eri al

Material and Structural Characteristics

franel ess and franed,

fit certain materi al

Certral
Cors

SBT iCBa

The first table bel ow converts building type and

t hi cknesses.

Most wor | dw de urban areas have

The

rel ati onshi p between buil di ng height and thickness of the average

brick wall

Is shown in the second tabl e bel ow

Lirban Soucturs Matoriaf Thichknossos

Height Aversga all

Buiding Materinl | stOras] Thickness, in
Framebess Structures
Stone 1-10 30
Brick 1-3 L]
Dvick 3-6 15
Concrele block 1-5 8
LONCrete, walland skAb 1-15 ¥-14
Concrete, prefabricated 1.3 ¥
Framed Structures

wWood 1-3 1
Stoal {heawry alodding) 2-10170 E
Concreteistesl {liphi cladding) 3-R0 t-3
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Averaye Brivk Vall Fhiicdness
Haight Wall Thickness, in

{shories)
151 2nmd ord 4th 6th &th

11%
2 139 10%2
3 4% 13 104
1 168 141 1316 118
b 182 BW2 14 AV 12v2
6 181 18k 15le 14k 13 1I%n

SPECI AL URBAN AREA PCSI TI ONS
Troop Protection

After urban structures are classified as either franeless or franed,
and sone of their material characteristics are defined, |eaders
evaluate them for protective soundness. The evaluation is based on
troop protection avail abl e and weapon position enploynent requirenents
for cover, conceal nent, and routes of escape. The tabl e bel ow

sumari zes survivability requirenents for troop protection.
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Survirabifily Aoquiementc for Troope 1 Ukban Buidnge
MNequire e nds Building Charactoriclice
Cover I. Proporton of walls 1o windowe
L Wall corvpoeition and thickneee
3 Irtericr wall and partition comgoeition and thickmeee
4. Siair and elevalor modulee
Concealment 1. Proportion of walls to windows
i Yenting psHem
3 Floor plan (horisontal and vertical
4. Siar and elevalor moduks (framed highrice buildingsh
Escdpse I. Fimor plan (horiEontal and vertical)

7 Stair and flevabr oo

Cover. The extent of building cover depends on the proportion of walls
to windows. It is necessary to know the proportion of non-w ndowed
wal | space which m ght serve as protection. Franeless buildings, wth
their high proportion of walls to w ndows, afford nore substanti al
cover than framed buil dings having both a | ower proportion of wall to
w ndow space and thinner (nonload bearing) walls.

Conposi tion and thickness of both exterior and interior walls al so
have a significant bearing on cover assessnent. Franel ess buil dings
with their strong weight-bearing walls provide nore cover than the
curtain wails of franed buildings. However, interior walls of the

ol der, heavy-clad, framed buil dings are stronger than those of the
new, |light-clad, framed buil dings. Cover within these |ight-clad
framed buildings is very slight except in and behind their stair and
el evat or nodul es which are usually constructed of reinforced concrete.
Fam liarity with the | ocation, dinension, and formof these nodules is
vital when assessing cover possibilities.

Conceal nent. Conceal nent consi derations involve sone of the sane
el ements of building construction, but know edge of the venting
(W ndow) pattern and floor plan is added.

These patterns vary with type of building construction and function.
A der, heavy-clad framed buil dings (such as office buildings)
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trequently have as tull a venting pattern as possible, while hotels

have only one wi ndow per room In the newer, light-clad franed
bui | di ngs, w ndows are sonetinmes used as a nonl oad bearing curtain
wall. If the windows are all broken, no conceal nent possibilities

exi st. Anot her aspect of conceal nent undetected novenent wthin the
bui | di ng depends on a know edge of the floor plan and the traffic
pattern within the building on each floor and fromfloor to floor.

Escape. I n planning for escape routes, the floor plan, traffic
patterns, and the relationshi ps between building exits are consi dered.
Possibilities range fromsmall buildings with front street exits
(posi ng unacceptable risks), to high-rise structures having exits on
several floors, above and bel ow ground | evel, and connecting with

ot her buildings as well.

Fi ghting Positions

Survivability requirenents for fighting positions for individuals,
machi ne guns, and antitank and antiaircraft weapons are summarized in
the tabl e bel ow
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Survivabilfly Aequirements for Fighting Posifons & Grban Auidigs
Individual positions 1. Wall composition and thiclness of upper flaors
2  Roof composifion and hiclness

3. Floorand ceilng composition and hiclness

—

Machine gun positions . Wal | compocition and thickneco

2 Loco Emmin

ANMankK waapon 1. Wall composition @nd hichness
positions
2. Room dimensions and rolume
4. Functon related mierior fumishngs, and so forth
4, Fields of fire {relative position of building)
5. Amiing distance

6 Line-ofcight

Antiaircraft wedpon 1, Roof composiion and thiclness
positions
2 Tk=or phlan {orizontal and verticaly

3 Line-of-cight

| ndi vi dual fighting positions. An upper floor area of a nultistoried
bui I ding generally provides sufficient fields of fire, although corner
wi ndows can usually enconpass nore area. Protection fromthe
possibility of return fire fromthe streets requires that the soldier
know t he conposition and thickness of the building's outer wall. Load
bearing walls generally offer nore protection than the curtain walls
of framed buil dings. However, the relatively thin walls of a |low brick
building (only two-bricks thick or 8 inches) is sonetines |ess
effective than a 15-inch thick nonload bearing curtain wall of a

hi gh-rise franmed structure.

The individual soldier is also concerned about the anount of overhead
protection avail able. Therefore, the soldier needs to know about the
properties of roof, floor, and ceiling nmaterials. These materials vary
with the type of building construction. In brick buildings, the
material for the ceiling of the top floor is far lighter than that for
t he next floor down that perforns as both ceiling and fl oor, and thus
I s capable of holding up the rooms |ive |oad.
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Machi ne gun positions. Machi ne guns are usually | ocated on the ground
floor to achieve grazing fire. In brick buildings, the Iower floors
have the thickest walls and thus the greatest degree of cover. In
frame buildings, walls are the sane thickness on every floor and thus
t he ground fl oor provides no advantage. Another consideration is the
nature of the local terrain. Should a building selected for a nachine
gun position |lie over the crest of a hill, grazing fire is sonetines
not possible froma ground floor. In such cases, depending on the
area's slope angle, grazing fire is achieved only froma higher floor.

Ant i tank weapon positions. The positioning of antitank weapons wthin
bui | di ngs denmands consideration of the critical need for cover.
Buildings with fairly thick walls have roons that are too small to
permt firing of heavy antitank weapons, such as the TOWN Therefore,
only the LAW Dragon, and the 90-mmrecoilless rifle (RCLR) are
usually fired fromthese buil dings. Wen antitank weapons are fired,

backbl ast is present as illustrated bel ow.
Extent of backbfastin open areas

TOw
g s T Law
g in ; *‘::i'? | —
I‘I"il o ; . ) o
i et i w-‘ g
I Mo DM ¥ 4., | E D |
! ‘" Danpger £ono : 23 ft
l LR IVYEY Al E- Saution VE
1 LI - - R - I u \ w
I Sl g sl o TOH e =

]
Cautign 2ena _.._.B.iﬂ |
Dragon 9¢ MM RCLR

WBErEﬁF
plugs in

170§t

Caurtion zgna

_._-_._._,..r'r.r

When weapons are fired in enclosed areas in structures, the foll ow ng

condi tions are required:

« The area nust have a ceiling at least 7 feet high. Mninmumfl oor
si zes by weapon and type of construction are as shown in the table

bel ow.
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« Approximately 20 square teet of ventilation 1s necessary to the
rear of the weapons. An open door normally provides adequate
ventil ation.

e Small, | oose objects and wi ndow door gl ass are renoved fromthe
firing area.

« Conbustible material is renoved from behind the weapon. Curtains
and over-stuffed furniture out of the blast area are usually left
in place to hel p absorb sound.

« For ATGWs, vertical clearances between the bottom of the |aunch
tube and the wall opening are 6 inches for TOWand 9 inches for
Dr agon.

e Occupants nust be forward of the rear of the weapon and wear
hel nret s and ear pl ugs.

Mi-gnum Floor Sizec bor firing Weapons i Enclesed A ress

Minimum Floor SFe, it

Framg Masonry
TOWW f0x 32 20 % 20
Dragon 1bx16 WXL0
admm RCLR 15x16 10X20
LAW Tx12 Minimum o 1241 ft
1o bac k wall

For heavy ATGMs (TOWS) designed for effectiveness up to 3,750 meters, there is an acute need to
select light-clad framed buildings that have considerable fields of fire.

Antiaircraft weapon positions. The depl oynent of antiaircraft weapons
can also be related to a consideration of building characteristics. An
| deal type of building for such deploynent is a nodern parking garage
(one with rooftop parking). It offers sufficient cover, a circulation
pattern favoring such weapons carried on |light vehicles, and
frequently offers good |ines of sight.

O her Pl anni ng Consi derati ons

Fi ghting and protective positions |ocated inside urban buil dings
sonmetinmes require upgrade or reinforcenment. Prior to planning building
nodi fication, the follow ng factors are consi dered:

e Availability of materials such as fill for sandbags.
e Transporting materials up stairwells and into attics.
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e Structural Iimtations ot attics and upper |evel tloors (dead | oad
limtations).

COVBI NED OPERATI ONS

The United States maintains substantial forces in Europe for North
Atlantic Treaty Organi zati on (NATO operations and forces in Korea as
part of the conbined forces command (CFC). In these areas, established
command and control arrangenents permt detail ed peacetine planning,
base devel opnent, and host nation support agreenents. |In nost

potential conbat theaters, however, international agreenments with
United States allies on principles and procedures do not exist or are
only partially devel oped. In both types of possible theaters of
operations, conbat activities will involve conbined operations wth
allied forces.

I nteroperability is the capability of nultinational forces to operate
t oget her snmoot hly. Commanders involved in conbined survivability
operations nust have a know edge of standing operating procedures
(SOPS), standardi zation agreenents (STANAGS), and any ot her procedural
agreenents made between forces. In addition, a conmander shoul d
maxi m ze training and use of equi pnment and supplies organic to
friendly foreign forces. Host nation support agreenents nay provide
equi pnent and i ndi genous | abor for protective construction. These
assets require full identification and use. Interoperability is

di scussed in EM 100-5.

Terrain and climate characteristics of the follow ng three NATO
regions are critical to the survivability planner in Europe.

ALLI ED FORCES, NORTHERN EURCPE ( AFNORTH)

The Northern European Command, also known as Allied Forces, Northern
Europe (AFNORTH), is nmade up of Norway, Denmark, and that portion of
t he Federal Republic of Germany north of the Elbe river. The clinmate
of this area includes subarctic and arctic winters which, in sone

| ocal es, 8 nonths out of the year. Terrain is generally very lightly
wooded and susceptible to flooding in nmany areas.

ALLI ED FORCES, CENTRAL EUROPE ( AFCENT)

Al l'i ed Forces, Central Europe (AFCENT) includes nost of Wstern

Eur ope-specifically West Germany. The climate of this area is usually
cold and wet. The terrain is generally rolling and open, wth many
urban and built-up areas of 50,000 popul ation and upward.

ALLI ED FORCES, SOUTHERN EUROPE ( AFSOUTH)
Al l'i ed Forces, Southern Europe (AFSOQUTH) includes Italy, G eece,
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lurkey, and countries In the Mediterranean area. (enerally, this area
has a warm and confortable climate, but it also includes sone bitterly
cold regions. The terrain of northern Italy, Geece, Turkish Thrace,
and eastern Turkey is nountai nous and affords excell ent natural
protection. The plains of the Po Ri ver Valley, however, provide
unrestricted nobility and direct fire, and require substanti al
protection activities.

PACI FI C COVWAND ( PACOM)

United States forces stationed fromthe west coast of the Anericas to
the east coast of Africa and in the Indian Ccean cone under the
unbrella of the Pacific Command (PACOM). Two inportant areas of the
command are Japan and Korea. As in NATO, inportant differences in
capabilities, doctrine, and equi pnent exist anong various national
forces in PACOM Unli ke NATO, few STANAGS exist to negotiate the

di fferences.

Kor ea

The powerful North Korean arny is a threat to the Republic of Korea
(ROK). It is continually poised for attack along the 151-mle
demlitarized zone (DMZ). The area in which protection activities
woul d take place includes nountainous, rugged terrain with a
tenperate, nonsoonal climte. Mst of the terrain favors |ight

i nfantry operations, yet two major avenues of approach fromthe north
al | ow nmechani zed activity. Because of the segregation of US and ROK
units, existing survivability /interoperability problens are

consi dered when protection activities are planned.

Japan

The five major islands of Japan have a climate simlar to that of the
east coast of the United States. The islands are nostly nountai nous,
with the urban areas and huge popul ation centers situated in and
around the remai ning habitable areas. Operations in Japan are governed
by the provisions of the Treaty of Mitual Cooperation and Security
between the United States and Japan. Significant efforts are required
to ensure interoperability of forces. Survivability tasks will nost

| i kely center around protection of built-up areas.

CONTI NGENCY OPERATI ONS

Conti ngency operations, generally initiated under circunstances of
great urgency, are geared to protect vital natural resource supplies
or assist a threatened ally. The US contingency force nust have the
capability to defeat a threat which varies fromterrorist activity to
wel | -organi zed regional forces arned with nodern weapons. Contingency
forces nust prepare for chem cal and nuclear warfare, and also for air
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attack by nodern, well-equlipped alr torces. ki ghting and protective
positions are initially prepared for antitank weapons, ADA forces, and
field artillery weapons in order to deny the eneny both air
superiority and free ground naneuver. Mbst potential |ocations for
conti ngency operations are relatively undevel oped. Logistics and base
support requirenents wll dictate operational capabilities to a nuch
greater extent than in a nmature theater. Planners nust provide anple

| ogi stic basic |loads for initial construction and use l|locally
avai l able materials for expedient structures.

General contingency plans nust allow for rapid changes in the tasks,
organi zati on, and support to adapt to w dely-varied potential threats
and environnments. The conposition of the contingency force nust permt
rapid strategic deploynent by air. At the sane tine, it nust possess
sufficient conbat power and equi pnent to provide necessary engi neer
support. The | ack of |ogistic support for the deployed task force
requires a capability to fully exploit whatever host nation support is
avai | abl e.

Depl oyed engi neer forces are responsible for all engineer functions.
Initially, there is little back-up support for engineers organic to
conbat forces; however, engineer support in the survivability effort
Is essential. Survivability mssions in contingency operations are of
primary i nportance after deploynent. The force requires protection at
all levels since the eneny often expects the force's arrival, and
since assenbly areas are limted until specific mssions are

devel oped. Due to the light force structure and limted | ogistical
support, priorities are established to determ ne where the engineers
shoul d dedicate their resources. Conditions such as del ayed supply and
resupply operations, and scarcity of engi neer equi pnent, demand force
maneuver units or light forces to prepare their own fighting and
protective positions. The situation will determ ne whether shifts from
those priorities are necessary.
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