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Preface

The purpose of this manual is to provide technical information on explosives used by United
States military forces and their most frequent applications. This manual does not discuss all
applications but presents the most current information on demolition procedures used in most
situations.

If used properly, explosives serve as a combat multiplier to deny maneuverability to the enemy.
Focusing mainly on these countermobility operations, this manual provides a basic theory of
explosives, their characteristics and common uses, formulas for calculating various types of charges,
and standard methods of priming and placing these charges.

When faced with unusual situations, the responsible engineer must either adapt one of the
recommended demolition methods or design the demolition from basic principles presented in this
and other manuals. The officer in charge must maintain ultimate responsibility for the demolition
design, ensuring the safe and efficient application of explosives.
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Chapter 1
Military Explosives

Section |I. Demolition Materials

1-1. Characteristics. To be suitable for use in military operations, explosives must have certain
properties. Military explosives—

Should be inexpensive to manufacture and capable of being produced from readily
available raw materials.

Must be relatively insensitive to shock or friction, yet be able to positively detonate by
easily prepared initiators.

Must be capable of shattering and must have the potential energy (high energy output
per unit volume) adequate for the purpose of demolitions.

Must be stable enough to retain usefulness for a reasonable time when stored in
temperatures between -80 and +165 degrees Fahrenheit.

Should be composed of high-density materials (weight per unit volume).
Should be suitable for use underwater or in damp climates.
Should be minimally toxic when stored, handled, and detonated.

1-2. Selection of Explosives. Select explosives that fit the particular purpose, based on their
relative power. Consider all characteristics when selecting an explosive for a particular demolition
project. See Technical Manual (TM) 9-1300-214 for detailed information on military explosives.
(page 1-2) contains significant information regarding many of the explosives described
below.

1-3. Domestic Explosives.

a. Ammonium Nitrate. Ammonium nitrate is the least sensitive of the military explosives. It
requires a booster charge to successfully initiate detonation. Because of its low sensitivity,
ammonium nitrate is a component of many composite explosives (combined with a more sensitive
explosive). Ammonium nitrate is not suitable for cutting or breaching charges because it has a low
detonating velocity. However, because of its excellent cratering affects and low cost, ammonium
nitrate is a component of most cratering and ditching charges. Commercial quarrying operations
use ammonium nitrate demolitions extensively. Pack ammonium nitrate in an airtight container
because it is extremely hydroscopic (absorbs humidity). Ammonium nitrate or composite
explosives containing ammonium nitrate are not suitable for underwater use unless packed in
waterproof containers or detonated immediately after placement.

b. Pentaerythrite Tetranitrate (PETN). PETN is a highly sensitive and very powerful military
explosive. Its explosive potential is comparable to cyclonite (RDX) and nitroglycerin. Boosters,
detonating cord, and some blasting caps contain PETN. It is also used in composite explosives with
trinitrotoluene (TNT) or with nitrocellulose. A PETN-nitrocellulose composite (Ml 18 sheet
explosive) is a demolition charge. The PETN explosive is a good underwater-demolition because
it is almost insoluble in water.
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Table 1-1. Characteristics of US demolitions explosives

Detonation
v i RE Fume Water
Name Applications eloclty Factor*| Toxicity |Resistance
M/Sec | Ft/Sec
Black Powder Time Fuse 400 1,300 0.55 Dangerous Poor
Ammonium Nitrate |Cratering Charge 2,700 8,900 0.42 Dangerous Poor
Amatol 80/20 Bursting Charge 4,900 16,000 1.17 Dangerous Poor
M1 Dynamite Demolition Charge 6,100 | 20,000 0.92 Dangerous Fair
Detonating Cord Priming 6,100 | 20,000
to to —_ Slight Excellent
7,300 | 24,000
TNT Demglition Charge D Excell
Composition Explosive 6,900 22,600 1.00 angerous xcellent
Tetrytol 75/25 Demolition Charge 7,000 23,000 1.20 Dangerous Excellent
Tetryl Booster Charge
Composition Explosive 7,100 23,300 1.25 Dangerous | Excellent
Sheet Explosive Cutting Charge
M118 and M186 7,300 24,000 1.14 Dangerous | Excellent
Pentolite 50/50 Booster Charge _
Bursting Charge 7,450 24,400 Dangerous | Excellent
Nitroglycerin Commercial Dynamite 7,700 | 25,200 1.50 Dangerous Good
hBﬂa:r:\gzalore Torpedo, | Demolition Charge 7,800 | 25,600 1.17 Dangerous | Excellent
Shaped Charges  |Cutting Charge
M2A3, M2A4, and 7,800 25,600 1.17 Dangerous | Excellent
M3AT
Composition B Bursting Charge 7,800 25,600 1.35 Dangerous | Excellent
Composition C4 Cutting Charge .
and M112 Breaching Charge 8,040 26,400 1.34 Slight Excellent
Composition A3 Booster Charge 8,100 | 26,500 — Dangerous Good
Bursting Charge ! ' <
PETN Detonating Cord
Biasting Caps 8,300 | 27,200 i.66 Siight Excelient
Demolition Charges
RDX Blasting Caps 8,350 | 27,400 1.60 Dangerous | Excellent
Composition Explosives ! ! ’ gerou

*TNT equals 1.00

¢. Cyclotrimethlenetrinitramine (RDX). RDXis also a highly sensitive and very powerful
military explosive. It forms the base charge in the M6 electric and M7 nonelectric blasting caps.
When RDX is desensitized, it serves as a subbooster, booster, bursting charge, or demolition charge.
The principal use for RDX is in composite explosives, such as Composition A, B, and C explosives.
RDX is available commercially under the name cyclonite.

1-2




FM 5-250

d. Trinitrotoluene. TNT is the most common military explosive. It maybe in composite form,
such as a booster, a bursting, or a demolition charge, or in a noncomposite form. Since TNT is a
standard explosive, it is used to rate other military explosives.

e. Tetryl. Tetryl is an effective booster charge in its noncomposite form and a bursting or a
demolition charge in composite forms. Tetryl is more sensitive and powerful than TNT. However,
RDX- and PETN-based explosives, which have increased power and shattering effects, are replacing
tetryl and composite explosives containing tetryl.

f. Nitroglycerin. Nitroglycerin is one of the most powerful high explosives. Its explosive
potential is comparable to RDX and PETN. Nitroglycerin is the explosive base for commercial
dynamites. Nitroglycerine is highly sensitive and extremely temperature-sensitive. Military
explosives do not use nitroglycerin because of its sensitivity. Do not use commercial dynamites in
combat areas.

g. Black Powder. Black powder is the oldest-known explosive and propellant. It is a composite
of potassium or sodium nitrate, charcoal, and sulfur. Time fuses, some igniters, and some detonators
contain black powder.

h. Amatol. Amatol is a mixture of ammonium nitrate and TNT. It is a substitute for TNT in
bursting charges. Some older bangalore torpedoes use 80-20 amatol (80 percent ammonium nitrate
and 20 percent TNT). Because amatol contains ammonium nitrate, it is a hydroscopic compound.
Keep any explosives containing amatol in airtight containers. If properly packaged, amatol remains
viable for long periods of time, with no change in sensitivity, power, or stability.

I. Composition A3. Composition A3 is a composite explosive containing 91 percent RDX and
9 percent wax. The purpose of the wax is to coat, desensitize, and bind the RDX particles.
Composition A3 is the booster charge in some newer shaped charges and bangalore torpedoes.
High-explosive plastic (HEP) projectiles may also contain Composition A3 as a main charge.

J. Composition B. Composition B is a composite explosive containing approximately 60
percent RDX, 39 percent TNT, and 1 percent wax. It is more sensitive than TNT. Because of its
shattering power and high rate of detonation, Composition B is the main charge in shaped charges.

k. Composition B4. Composition B4 contains 60 percent RDX, 39.5 percent TNT, and 0.5
percent calcium silicate. Composition B4 is the main charge in newer models of bangalore
torpedoes and shaped charges.

I. Composition C4 (C4). C4 is a composite explosive containing 91 percent RDX and 9 percent
nonexplosive plasticizers. Burster charges are composed of C4. C4 is effective in temperatures
between -70 to+ 170 degrees Fahrenheit; however, C4 loses its plasticity in the colder temperatures.

m. Tetrytol. Tetrytol is a composite explosive containing 75 percent tetryl and 25 percent TNT.
It is the explosive component in demolition charges. Booster charges require different mixtures of
tetryl and TNT. Tetrytol is more powerful than its individual components, is better at shattering
than TNT, and is less sensitive than tetryl.

n. Pentolite. Pentolite is a mixture of PETN and TNT. Because of its high power and
detonating rate, a mixture of 50-50 pentolite (50 percent PETN and 50 percent TNT) makes an
effective booster charge in certain models of shaped charges.
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0. Dynamites.

(1) Standard Dynamite. Most dynamites, with the notable exception of military dynamite,
contain nitroglycerin plus varying combinations of absorbents, oxidizers, antacids, and
freezing-point depressants. Dynamites vary greatly in strength and sensitivity depending on, among
other factors, the percentage of nitroglycerin they contain. Dynamites are for general blasting and
demolitions, including land clearing, cratering and ditching, and quarrying.

(2) Military Dynamite. Military dynamite is a composite explosive that contains 75 percent
RDX, 15 percent TNT, and 10 percent desensitizers and plasticizers. Military dynamite is not as
powerful as commercial dynamite. Military dynamite’s equivalent strength is 60 percent of
commercial dynamiters. Because military dynamite contains no nitroglycerin, it is more stable and
safer to store and handle than commercial dynamite.

1-4. Foreign Explosives.

a. Composition. Foreign countries use a variety of explosives, including TNT, picric acid,

amatol, and guncotton. Picric acid is similar to TNT, but it also corrodes metals and thus forms
extremely sensitive compounds.

WARNING
Do not use picric acid in rusted or corroded metal containers.
Do not handle picric acid. Notify explosive ordnance disposal (EOD) personnel
for disposition.

b. Use. You may use the explosives of allied nations and those captured from the enemy to
supplement standard supplies. Only expert demolitionists should use such explosives and then only
according to instructions and directives of theater commanders. Captured bombs, propellants, and
other devices may be used with US military explosives for larger demolition projects, such as pier,
bridge, tunnel, and airfield destruction. Most foreign explosive blocks have cap wells large enough
to receive US military blasting caps. Since foreign explosives may differ from US explosives in
sensitivity and force, test shots should be made to determine their adequacy before extensive use or
mixing with US-type explosives.

Section Il. Service Demolition Charges

1-5. Block Demolition Charges. Block demolition charges are prepackaged, high-explosive
charges for general demolition operations, such as cutting, breaching, and cratering. They are
composed of the high-explosive TNT, tetrytol, Composition-C series, and ammonium nitrate.
Block charges are rectangular inform except for the 40-pound, ammonium-nitrate block demolition
charge, military dynamite, and the %-pound-TNT block demolition charge, which are all cylindrical
in form. The various block charges available are described in the text that follows, as well as[Table]
fl-2. See TM 43-0001-38 for detailed information about demolition charges and accessories.
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;
Detonation '
Explosve | coinie) (iﬁselrzl?s) velocty Factor | Welgnt
M/Sec | Ft/Sec
TNT 025 |112D x 312L 6,900 | 22,600 | 1.00 [200 perBox/55Lb
050 194 x 134 x 3% 6,900 | 22,600 1.00 196 per Box/53 Lb
1.00 (134 x 134 x 7 6,900 | 22,600 | 1.00 |48 perBox/53Lb
M112 Block' 1256 (1 x 2 x 10 8,040 | 26,400 1.34 |30 per Box/40 Lb
M118 Block 200 |1 x3x 12 7,300 | 24,000 1.14 |4 Sheets per Block;
M118 Sheet' 050 V4 x 3 x 12 7.300 | 24,000 | 1.44 |20PerBox/42Lb
M186 Roll 25.00 (14 x 3 x 501t 7,300 | 24000 | 1.14 3perBox/80Llb
Ammonium Nitrate | 43.00 (7 x 24 3,400 | 11,000 | 0.42 |1 perBox/52Lb
M1 Dynamiie 050 (14D x8L 6,100 | 20,000 | 0.82 100 perBox/62 Lb
;The volpme of_M1 1? is 20 cubic inghes. The_ volume o_f one sheet _of M118 is 9 cubic inches.
Packaging weights include packaging material and weight of container.

1-6. TNT Block Demolition Charge.

a. Characteristics. TNT block demolitions, shown in Figure 1-1, are available in three sizes
(Table 1-2). The Ya-pound block is issued in a cylindrical, waterproof, olive-drab cardboard
container. The ¥%-pound and I-pound blocks are available in similar rectangular containers. All
of the three charges have metal ends with a threaded cap well in one end.

4 N
Cap well Cap well
p °'$"t" p Qﬂ"‘;\‘\{:\’&"‘“
Cap well T b’t*’:,gg_“?: N \r:\\,‘;fgo"s
=~ 3 N\ o
o, \
2 %
\ W,

Figure 1-1. TNT block demolition charges

b. Use. TNT block demolition charges are effective for all types of demolition work. However,
the Ys-pound charge is primarily for training purposes.

c. Advantages. TNT demolition charges have a high detonating velocity. They are stable,
relatively insensitive to shock or friction, and water resistant. They also are conveniently sized,
shaped, and packaged.

d. Limitations. TNT block demolition charges cannot be molded and are difficult to use on
irregularly shaped targets. TNT is not recommended for use in closed spaces because one of the
products of explosion is poisonous gases.
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1-7. M112 Block Demolition Charge.

a. Characteristics. The M112 block demolition charge consists of 1.25 pounds of C4 packed
in an olive-drab, Mylar-film container with a pressure-sensitive adhesive tape on one surface (Figure
1-2). The tape is protected by a peelable paper cover. [ Table 1-2|(page 1-5) lists additional
characteristics of the MI12 block.

b. Use. The M112 block demolition
charge is used primarily for cutting and

)} breaching. Because of its high cutting effect

CRARGE DRMOLTION - M2 and its ability to be cut and shaped, the M1I2
charge is ideally suited for cutting irregularly
shaped targets such as steel. The adhesive
Figure 1-2. M112 block demolition charge  backing allows you to place the charge on any
relatively flat, clean, dry surface with a

temperature that is above the freezing point. The MI12 charge is the primary block demolition
charge presently in use.

WARNING
Composition C4 explosive is poisonous and dangerous if chewed or
i ingested; its detonation or burning produces poisonous fumes. Cut all
plastic explosives with a sharp steel knife on a nonsparking surface.
Do not use shears.

¢. Advantages. You can cut to shape the M112 block demolition charge to fit irregularly shaped
targets. The color of the wrapper helps camouflage the charge. Molding the charge will decrease
its cutting effect.

d. Limitations. The adhesive tape will not adhere to wet, dirty, rusty, or frozen surfaces.
1-8. M118 Block Demolition Charge.

a. Characteristics. The M118 block demolition charge, or sheet explosive, is a block of four
Y-pound sheets of flexible explosive packed in a plastic envelope (Figure 1-3). Twenty MI18
charges and a package of 80 M8 blasting-cap holders are packed in a wooden box. Each sheet of
the explosive has a pressure-sensitive adhesive tape attached to one surface.[Table 1-7 (page 1 -5)
lists additional characteristics for the M118 charge.

b. Use. The MI18 charges are designed for
4 ) \ . :
- cutting, especially against steel targets. The
T sheets of explosive are easily and quickly
. UHARGE DEWOLITION l\“\i \ applied to irregular and curved surfaces and are
0 0%.83 SR\ easily cut to any desired dimension. The MI18
A charge is effective as a small breaching charge

\. / but, because of its high cost, it is not suitable as
igure 1-3. M118 block demoiition charge a bulk explosive charge.
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¢. Advantages. The flexibility and adhesive backing of the sheets allow application to a large
variety of targets. You can cut the ¥%-pound sheets to any desired dimension and apply them in
layers to achieve the desired thickness. The MI18 charge is not affected by water, making it
acceptable for underwater demolitions.

d. Limitations. The adhesive tape will not adhere to wet, dirty, rusty, or frozen surfaces.
1-9. M186 Roll Demolition Charge.

a. Characteristics. The MI86 roll demolition charge, shown in Figure 1-4, is identical to the
MI18 block demolition charge except that the sheet explosive is in roll form on a 50-foot, plastic
spool. Each foot of the roll provides approximately a half pound of explosive. Included with each
roll are 15 M8 blasting cap holders and a canvas bag with carrying strap [ Table 1-4 (page 1-5) lists
additional characteristics for the M186 charge.

Pressure-sensitive tape

\. /
Figure 1-4. M186 roll demolition charge

b. Use. Use the M186 roll demolition charge in the same manner as the MI18 block demolition
charge. The MI86 charge is adaptable for demolishing targets that require the use of flexible
explosives in lengths longer than 12 inches.

¢. Advantages. The MI86 roll demolition charge has all the advantages of the MI18 block
demolition charge. You can cut the M186 charge to the exact lengths desired.

d. Limitations. The adhesive backing will not adhere to wet, dirty, rusty, or frozen surfaces.
1-10. Forty-Pound, Ammonium-Nitrate Block Demolition Charge

a. Characteristics.|Figure 1-5| (page 1-8) shows the 40-pound, ammonium-nitrate block
demolition charge or cratering charge. It is a watertight, cylindrical metal container with
approximately 30 pounds of an ammonium-nitrate-based explosive and 10 pounds of TNT-based
explosive booster in the center, next to the priming tunnels. The two priming tunnels are located
to the outside of the container, midway between the ends. One tunnel serves as a cap well for
priming the charge with an M6 electric or M7 nonelectric military blasting cap. The other tunnel
series as a priming path, with the detonating cord passing through the tunnel and knotted at the end.
There is a cleat between the tunnels to secure the time blasting fuse, electrical firing wire, or
detonating cord. There is a metal ring on the top of the container for lowering the charge into its
hole. (page 1-5) lists additional characteristics for the 40-pound, ammonium-nitrate block
demolition charge.
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orty-pound, ammonium-nitrate cratering charge

b. Use. This charge is suitable for cratering and ditching operations. Its primary use is as a
cratering charge, but it also is effective for destroying buildings, fortifications, and bridge abutments.

¢. Advantages. The size and shape of this charge make it ideal for cratering operations. It is
inexpensive to produce compared to other explosives.

d. Limitations. Ammonium nitrate is hydroscopic. When wet, it will not detonate. To ensure
detonation, use metal containers showing no evidence of water damage. Detonate all charges placed
in wet or damp boreholes as soon as possible.

1-11. MI Military Dynamite.

a. Characteristics. M1 military dynamite is an RDX-based composite explosive containing
no nitroglycerin (Figure 1-6). M 1 dynamite is packaged in %-pound, paraffin-coated, cylindrical
paper cartridges, which have a nominal diameter of 1.25 inches and a nominal length of 8 inches.
(page 1-5) lists additional characteristics for MI military dynamite.

b. Use. MI dynamite’s primary uses are
military construction, quarrying, ditching, and
service demolition work. It is suitable for
underwater demolitions.

¢. Advantages. MI dynamite will not freeze
or perspire in storage. The MI dynamite’s
composition is not hydroscopic.  Shipping
containers do not require turning during storage.
MI dynamite is safer to store, handle, and
transport than 60-percent commercial dynamite.
Unless essential, do not use civilian dynamite in
combat areas.

Figure 1-6. M1 military dynamite

d. Limitations. M| dynamite is reliable underwater only for 24 hours. Because of its low
sensitivity, pack sticks of military dynamite well to ensure complete detonation of the charge. Ml
dynamite is not efficient as a cutting or breaching charge.
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Section I11. Special Demolition Charges and Assemblies

1-12. Shaped Demolition Charge. The shaped demolition charge used in military operations is
a cylindrical block of high explosive. It has a conical cavity in one end that directs the cone-lining
material into a narrow jet to penetrate materials (Figure 1-7). This charge is not effective underwater,
since any water in the conical cavity will prevent the high-velocity jet from forming. To obtain
maximum effectiveness, place the cavity at the specified standoff distance from the target, and
detonate the charge from the exact rear center, using only the priming well provided. Never dual
prime a shaped charge.

4 )

_ M\
sz O Lﬂ )
 SHAPED40 PDIMOS
!:‘ M3A1 f
- g 11
, 1
Standoff ) ﬁ 1
\ 157
|
&l I (5 Y
M2A4 a v |
M3A1
\ _J

Figure 1-7. Shaped charges

a. Characteristics.

(1) Fifteen-Pound, M2A4 Shaped Demolition Charge. The M2A4 charge contains a
0.1 I-pound (50 gram) booster of Composition A3 and a 11.5-pound main charge of Composition
B. It is packaged three charges per wooden box (total weight is 65 pounds). This charge has a
moisture-resisting, molded-fiber container. A cylindrical fiber base slips onto the end of the charge
to provide a 6-inch standoff distance. The cavity liner is a cone of glass. The charge is 14 */,
inches high and 7 inches in diameter, including the standoff.

(2) Forty-Pound, M3A1 Shaped Demolition Charge. The M3A1 charge contains a 0.1 I-pound
(50 gram) booster of Composition A3 and a 29.5-pound main charge of Composition B. It is
packaged one charge per box (total weight is 65 pounds). The charge is in a metal container. The
cone liner also is made of metal. A metal tripod provides a 15-inch standoff distance. The charge
is 15 ¥2 inches high and 9 inches in diameter, not including standoff.
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b. Use. A shaped demolition charge’s primary use is for boring holes in earth, metal, masonry,
concrete, and paved and unpaved roads. Its effectiveness depends largely on its shape, composition,
and placement. Table 1-3, lists the penetrating capabilities of various materials and the proper
standoff distances for these charges.

Table 1-3. Characteristics of boreholes made by shaped charges

M2A4 M3A1
Materlal Specifications Shaped Charge | Shaped Charge
(15-Pound)* (40-Pound)**
Armor plate Penetration 12.00 in Atleast 20.00 in
Average hole diameter 1.50in 2.50in
Reinforced concrete  |Maximum wall thickness 36.00 in 60.00in
Penetration depth in thick walls 30.00 in 60.00in
Average hole diameter 2.751in 3.50in
Minimum hole diameter 2.00in 2.00in
Onanrrata navamant Nintimiim ctandAAH AD NN in an NN in
VIV ULO PGVUIIIUI [1§ \JPIIIIIUIII LAVl o . VU L DUV.UV 1T
(10-inch with 21-inch {Minimum penetration depth 44.00in 71.00in
rock base course) Maximum penetration depth 91.00in 109.00 in
Minimum hole diameter 1.75in 6.75in
Concrete pavement  |Optimum standoff 42.00in —
{3-inch with 24-inch  {Minimum penetration depth 38.00in —
rock base course) Maximum penetration depth 90.00in —
Minimum hole diameter 3.75in —
Permafrost Hole depth (30-inch standoff) 72.00in —
Hole depth (42-inch standoff) 60.00in —
Hole depth (50-inch standoff) — 72.00 in
Hole diameter (42-inch standoff) 1.50t0 6.00 in —
Hoie diameter (50-inch standoff) — 5.00t08.00in
Hole diameter (normal standoff) 4.001t030.00in 7.00t0 30.00 in
Ice Hole depth (42-inch standoff) 7.00 t 12.00 ft
Hole diameter (42-inch standoff) 3.50in 6.00 in
Soil Hole depth (30-inch standoff) 7.00 1t —
Hole depth (48-inch standoff) — 7.00 1t
Hoie diameter (30-inch standoff) 7.001n —
Hole diameter (48-inch standoff) — 14.50in
Graveled roads Hole depth (30-inch standoff) 7.001 _
Hole depth (48-inch standoff) — 9.00
Hole diameter (30-inch standoff) 7.00in —_
Hole diameter (48-inch standoff) — 7.00in
*A dash in the M2A4 Shaped Charge column indicates that a M3A1 shaped charge is required.
**A dash in the M3A1 Shaped Charge column indicates that a M2A4 shaped charge is sufficient.

¢. Special Precautions. To achieve the maximum effectiveness of shaped charges—

. Center the charge over the target point.
. Align the axis of the charge with the direction of the desired hole.
. Use the pedestal to obtain the proper standoff distance.
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Suspend the charge at the proper height on pickets or tripods, if the pedestal does not
provide the proper standoff distance.

Remove any obstruction in the cavity liner or between the charge and the target.
1-13. M183 Demolition Charge Assembly.

a. Characteristics. The MI83 demolition charge assembly or satchel charge consists of 16
M112 (C4) demolition blocks and 4 priming assemblies. It has a total explosive weight of 20
pounds. The demolition blocks come in two bags, eight blocks per bag. The two bags come in an
M85 canvas carrying case. Two M85 cases come in a wooden box 17 178 by 11%2 by 12% inches.
Each priming assembly consists of a 5-foot length of detonating cord with an RDX booster crimped
to each end and a pair of Ml detonating-cord clips for attaching the priming assembly to a detonating
cord ring or line main.

b. Use. The M183 assembly is used primarily forereaching obstacles or demolishing structures
when large demolition charges are required (Figure 1-8). The M183 charge also is effective against
smaller obstacles, such as small dragon’s teeth.

‘A‘
oo Nor ';:w &’ag tes m Sases !
/ CHARGE DEMOLIT.ON 12 |
0u-L-02 06 -

Block charge M112
P 3

; i‘lﬁ ﬁhargas pelr k'i) ,Detonatlng
' '"'ﬁ cord clip

Detonating cord Booster
i :

RDX booster \ 'l'
charge S (/774! 5@@ )
L——— 62" maximum ————»!
Carrying case Priming assembly
M85 (filled) (4 assemblies per kit)

\ _/

Figure 1-8. M183 demolition charge assembly

c. Detonation. Detonate the MI83 demolition charge assembly with a priming assembly and
an electric or a nonelectric blasting cap or by using a detonating-cord ring main attached by
detonating cord clips.

1-14. M1A2 Bangtlore-Torpedo Demolition Kit.

a. Characteristics. Each kit consists of 10 loading assemblies, 10 connecting sleeves, and 1
nose sleeve. The loading assemblies, or torpedoes, are steel tubes 5 feet long and 2 1/ inches in
diameter, grooved, and capped at each end , page 1-12). The torpedoes have a 4-inch,
Composition A3 booster (2 pound each) at both ends of each 5-foot section. The main explosive
charge is 10% pounds of Composition B4. The kit is packaged in a 60%- by 13%- by 4 o/16-inch
wooden box and weighs 198 pounds.
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Figure 1-9. M1A2 Bangalore torpedo

b. Use. The primary use of the torpedo is clearing paths through wire obstacles and heavy
undergrowth. It will clear a 3- to 4-meter-wide path through wire obstacles.

WARNING
The Bangalore torpedo may detonate a live mine when being placed.
To prevent detonation of the torpedo during placement, attach the nose sleeve
to a fabricated dummy section (approximately the same dimensions
as a single Bangalore section) and place the dummy section onto the front end
of the torpedo.

c. Assembly. All sections of the torpedo have threaded cap wells at each end. To assemble
two or more sections, press a nose sleeve onto one end of one tube, and then connect successive
tubes, using the connecting sleeves provided until you have the desired length. The connecting
sleeves make rigid joints. The nose sleeve allows the user to push the torpedo through entanglements
and across the ground.

d. Detonation. The recommended method to detonate the torpedo is to prime the torpedo with
eight wraps of detonating cord and attach two initiation systems for detonation. Another method
for priming the Bangalore torpedo is by inserting an electric or a nonelectric blasting cap directly
into the cap well. Do not move the torpedo after it has been prepared for detonation. You may
wrap the end with detonating cord prior to placing it, but do not attach the blasting caps until the
torpedo is in place.

1-15. M180 Demolition Kit (Cratering).

a. Characteristics. This kit consists of an M2A4 shaped charge, a modified M57 electrical
firing device, a warhead, a rocket motor, a tripod, and a demolition circuit (Figure 1- 14). The shaped
charge, firing device, and warhead are permanently attached to the launch leg of the tripod. The
rocket motor and the demolition circuit (packed in a wooden subpack) are shipped separately. The
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kit weighs approximately 165 pounds (74.25 kilograms). TM 9-1375-213-12-1 provides the
assembly procedures, operational description, and maintenance instructions for the MI80 Kkit.

r

\—

Rocket motor case assembly

Firing circuit
cable assembly H-8, cratering charge
warhead assembly
{40 Ib of H-6)

To blasting machine or/'

connactor to next kit.

Safety device

M57 firing device
Tripod assembly

M2A4
shaped charge

Demolition circuit

assembly Stabilizer

~

Fioure 1-10. M180 demolition kit assembly

b. Use. The M180 is designed to produce a large crater in compacted soil or road surfaces,
but not in reinforced concrete, arctic tundra, bedrock, or sandy soil. The charge produces a crater
in two stages. The shaped charge blows a pilot hole in the surface. Then, the rocket-propelled
warhead enters the hole and detonates, enlarging the pilot hole. Up to five kits can be set up close
together and fired simultaneously to produce an exceptionally large crater. Up to 15 Kits can be
widely spaced and freed simultaneously for airfield pocketing.

Regardless of the number of kits used, the minimum safe distances for the
M180 cratering Kit are 1,200 meters for unprotected personnel and

WARNING

150 meters for personnel under overhead cover.

¢. Detonation. When firing the M180, use the M34 50-cap blasting machine.

Section 1VV. Demolition Accessories

1-16. Time Blasting Fuse. The time blasting fuse transmits a delayed spit of flame to a nonelectric
blasting cap. The delay allows the soldier to initiate a charge and get to a safe distance before the
explosion. There are two types of fuses: the M700 time fuse and safety fuse. Although safety fuse
Is not often employed, it is still available.
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" Yeliow band ) a. M700 Time Fuse. The M700 fuse is a
dark green cord, 0.2 inches in diameter, with a
plastic cover (Figure 1-1 1). The M700 bums at
an approximate rate of 40 seconds per foot.
However, test the burning rate as outlined in

Black powder core ~ [Chapter 2 (paragraph 2-Ib(l), page 2-2).
Depending on the date of manufacture, the

V7 Waterproof cover may be smooth or have single yellow

0.2" b< plastic bands around the outside at 12- or 18-inch

. - _ intervals and double yellow bands at 60- or

. _ _ Fbercod — J 90-inch intervals. These bands accommodate
Figure 1-11. M700 time fuse hasty measuring. The outside covering

becomes brittle and cracks easily in arctic
temperatures. The M700 time fuse is packaged in 50-foot coils, two coils per package, five packages
per sealed container, and eight containers (4,000 feet) per wooden box (30 18 by 15 178 by 14 7/8
inches). The total package weighs 94 pounds.

s ~ b. Safety Fuse. Safety fuse consists of
black powder tightly wrapped with several
layers of fiber and waterproofing material. The

Black powder oo outside covering becomes brittle and cracks

Fiber cord % easily in a;CtICt rtlemperaturi,;ls_ichhe liur?lln?sgatte

, ' may vary for the same or different rolls 0

Waterproofing =\ }// 45 ysecgnds per foot) under different

Outer covering | == atmospheric and climatic conditions. This fuse

0.2" may be any color, but orange is the most

\ ) common (Figure 1-12). Test each roll in the

area where the charge will be placed
[2-Ib(l}, page 2-2). Since safety fuse burns
significantly faster underwater, test it underwater before preparing an underwater charge. Safety
fuse is packaged in 50-foot coils, two coils per package, and 30 packages (3,000 feet) per wooden
box (24% by 15% by 12 % inches). The total package weighs 93.6 pounds.

1-17. Detonating Cord.

a. Characteristics. The American, British, Canadian, and Australian (ABCA) Standardization
Program recognizes this Type 1 detonating cord as the standard detonating cord. Detonating cord
) consists of a core of high explosive (6.4 pounds of PETN per 1,000 feet) wrapped in
a reinforced and waterproof olive-drab plastic coating. This detonating cord is approximately 0.2
inches in diameter, weighs approximately 18 pounds per 1,000 feet, and has a breaking strength of
175 pounds. Detonating cord is functional in the same temperature range as plastic explosive,
although the cover becomes brittle at lower temperatures. Moisture can penetrate the explosive
filling to a maximum distance of 6 inches from any cut or break in the coating. Water-soaked
detonating cord will detonate if there is a dry end to allow initiation. For this reason, cut off and
discard the first 6 inches of any new or used detonating cord that nonelectric blasting caps are
crimped to. Also, leave a 6-inch overhang when making connections or when priming charges.

Figure 1-12. Safety fuse
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b. Use. Use detonating cord to prime and detonate other explosive charges. When the

detonating cord’s explosive core is initiated by a blasting cap, the core will transmit the detonation
wave to an unlimited number of explosive charges.|Chapter 2{explains the use of detonating cord
for these purposes.

¢. Precautions. Seal the ends of detonating cord with a waterproof sealant when used to fire
underwater charges or when charges are left in place several hours before firing. If left for no longer
than 24 hours, a 6-inch overlap will protect the remainder of a line from moisture. Avoid kinks or
sharp bends in priming, as they may interrupt or change the direction of detonation and cause
misfires. Avoid unintended cross-overs of the detonating cord where no explosive connection is
intended. To avoid internal cracking do not step on the detonating cord.

1-18. Blasting Caps. Blasting caps are for detonating high explosives. There are two types of
blasting caps: electric and nonelectric. They are designed for insertion into cap wells and are also
the detonating element in certain firing systems and devices. Blasting caps are rated in power,
according to the size of their main charge. Commercial blasting caps are normally Number 6 or 8
and are for detonating the more sensitive explosives, such as commercial dynamite and tetryl.
Special military blasting caps (M6 electric and M7 nonelectric) ensure positive detonation of the
generally less sensitive military explosives. Their main charge is approximately double that of
commercial Number 8 blasting caps. Never carry blasting caps loose or in uniform pockets where
they are subject to shock. Separate blasting caps properly. Never store blasting caps with other
explosives. Do not carry blasting caps and other explosives in the same truck except in an emergency
(paragraph 6-11, page 6-10).

WARNING
Handle military and commercial blasting caps carefully, as both are
extremely sensitive and may explode if handled improperly.
Do not tamper with blasting caps. Protect them from shock and extreme heat.

a. Electric Blasting Caps. Use electric blasting caps when a source of electricity, such as a
blasting machlne ora battery, is available. Both military and commercial caps may be used.
Military caps (Figure 1-14, page 1-6) operate instantaneously. Commercial caps may operate
instantaneously or have a delay feature. The delay time of commercial caps for military applications
ranges from 1 to 1.53 seconds. Electric caps have lead wires of various lengths. The most common
lead length is 12 feet. Electric caps require 1.5 amperes of power to initiate. The standard-issue cap

1-15


http://www.fortliberty.org/military-library/fm5-250/CH6.PDF
http://www.fortliberty.org/military-library/fm5-250/CH2.PDF

FM 5-250

is the M6 special electric blasting cap. TM 43-0001-38 gives additional information on blasting
caps.

WARNING
Do not remove the short-circuiting shunt until ready to test the cap.

Doing this prevents accidental initiation by static electricity.
If the cap has no shunt, twist the lead’s bare ends together with at least
three 180-degree turns to provide a shunting action.

o —

Plug Assembly

Short-circuiting tab must be ;

removed beforga connecting _’a‘,',gf!‘g'u!‘ﬂ

caps in firing circuit A N il i :

\ W] 2 — &= Lead wires
/ \
; Wire
Base charge/ Intermediate bridge Ignition charge

(RDX) charge

M6 special / . I — Lead wires
(on cardboard spool) Aluminum
alloy cup

Plug assembly

— )

( ™ b. Nonelectric Blasting Caps. Initiate these
caps with time-blasting fuse, a firing device, or

Basecharge | detonating cord (Figure 1-15). Avoid using
(RDX) nonelectric blasting caps to prime underwater
4 charges because the caps are hard to waterproof.
If necessary, waterproof nonelectric blasting
Y caps with a sealing compound. The M7 special

| lontoncharge , eer max _.J no%electric blastir?g cappis the standard Ec,sue.
The open end of the M7 special nonelectric
blasting cap is flared to allow easy insertion of

R Intermediate
) Aluminum charge
Aluminum  alloy ferrule

alloy cap \

B~ —
L J the time fuse. TM 43-0001-38 gives additional
information on blasting caps.
!- 2.350" max ‘—} s
\_ ) 1-19. MIA4 Priming Adapter. The MIA4

Figure 1-15. Nonelectric blasting cap priming adapter is a plastic, hexagonal-shaped
. _ ) evice, threaded to fit threaded cap wells. The
shoulder inside the threaded end will allow time b?astmg ftuse and detonating coréj to Bass, but tne

shoulder is too small to pass a military blasting cap. To accommodate electric blasting caps, the

adapter has a lengthwise slot that permits blasting cap lead wires to be quickly and easily installed
in the adapter (Figure 1-18).
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s

Detonating cord or W
time blasting fuse

Priming
adapter

Priming adapter
Electric blasting cap

N\ _

Firing wire
Cap pulled into adapter /
Nonelectric
—— e )
blastmg cap /’%—P}_’ =|

L
Figure 1-16. M1A4 priming adapter
1-20. M8 Blasting Cap Holder. The M8

\
blasting cap holder is a metal clip designed
to attach a blasting cap to a sheet explosive \
(Figure 1-17). These clips are supplied
with MI18 sheet demolition charges and
MI86 roll demolition charges. The M8

blasting cap holder is also available as a \ Yy
separate-issue item in quantities of 4,000.

Figure 1-17. MS8 blasting cap holder
1-21. Ml Detonating-Cord Clip. The

MI detonating-cord clip is a device for holding two strands of detonating cord together, either

parallel or at right angles (Figure 1-18, diagram 1). Using these clips is faster and more efficient
than using knots. Knots, if left for extended periods, may loosen and fail to function properly.
r

Ring/tine main
Trough Bend g L’

Clip Before Bending Branch-Line Connection Spiicing Two Cords
Diagram 1 Diagram 2 Diagram 3
. _/
Figure 1-18. M1 detonating-cord clip

a. Branch Lines. Connect a detonating cord branch line by passing it through the trough of
the MI detonating cord clip and through the hole in the tongue of the clip. Next, place the line/ring
main into the tongue of the clip so that it crosses over the branch line at a 90-degree angle and ensure
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the crossover is held secure by the tongue; it may be necessary to bend or form the tongue while
doing this. (Figure 1-18, diagram 2, page 1-17).

b. Splices. Splice the ends of detonating cords by first overlapping them approximately 12
inches. Then secure each loose end to the other cord by using a clip. Finally, bend the tongues of
the clips firmly over both strands. Make the connection stronger by bending the trough end of the
clip back over the tongue (Figure 1-18, diagram 3, page 1-17).

1-22. Ml Adhesive Paste. Ml adhesive paste is a sticky, putty-like substance that is used to attach
charges to flat, overhead or vertical surfaces. Adhesive paste is useful for holding charges while
tying them in place or, under some conditions, for holding without ties. This paste does not adhere

satisfactorily to dirty, dusty, wet, or oily surfaces. MI adhesive paste becomes useless when
softened by water.

1-23. Pressure-Sensitive Adhesive Tape.

a. Characteristics. Pressure-sensitive tape is replacing M| adhesive paste. Pressure-sensitive
tape has better holding properties and is more easily and quickly applied. This tape is coated on
both sides with pressure-sensitive adhesive and requires no solvent or heat to apply. It is available
in 2-inch-wide rolls , 72 yards long.

b. Use. This tape is effective for holding charges to dry, clean wood, steel, or concrete.
¢. Limitations. This tape does not adhere to dirty, wet, oily, or frozen surfaces.
1-24. Supplementary Adhesive for Demolition Charges.

(

\ a. Characteristics. This
adhesive is used to hold

Slide box__,<, \ demolition charges when the

’1 ~__ target surface is below freezing,
by V00, 8¢ wet, or underwater. The adhesive

A. o < ’
M%\o”m%\?\\/ comes in tubes packed in

\ /\\?\ ( \r% e water-resistant, cardboard slide
ﬁ\ A ) o, /// boxes, with wooden applicators

~V (Figure 1-19).
Supplementary adhesive /
” i b. Use. Apply the adhesive
Wooden applicato
V// // / ] to the target surface and the
(N demolition block with a wooden
\ UU ) applicator and press the two
Figure 1-19. Supplementary adhesive together.

1-25. Waterproof Sealing Compound. This sealant is for waterproofing connections between
time blasting fuses or detonating cords and nonelectric blasting caps. The sealing compound will
not make a permanent waterproof seal. Since this sealant is not permanent, fire underwater
demolitions as soon as possible after placing them.

1-26. M2 Cap Crimper. Use the M2 cap crimper (Figure 1-20) for squeezing the shell of a
nonelectric blasting cap around a time blasting fuse, standard coupling base, or detonating cord.
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Crimp the shell securely enough to keep the fuse, (~ pyncn )
base, or cord from being pulled off, but not so
tightly that it interferes with the operation of the
initiating device. A stop on the handle helps to
limit the amount of crimp applied. The M2
crimper forms a water-resistant groove
completely around the blasting cap. Apply a | Screw-driver end o
sealing compound to the crimped end of the { Cutting jaws
blasting cap to waterproof it. The rear portion of
each jaw is shaped and sharpened for cutting
fuses and detonating cords. One leg of the
handle is pointed for punching cap wells in explosive materials. The other leg has a screwdriver
end. Cap crimpers are made of a soft, nonsparking metal that conducts electricity. Do not use them
as pliers because such use damages the crimping surface. Ensure crimp hole is round (not elongated)
and the cutting jaws are not jagged. Keep the cutting jaws clean, and use them only for cutting fuses
and detonating cords.

1-27. M51 Blasting-Cap Test Set.

a. Characteristics. The test set is a self-contained unit with a magneto-type impulse generator,
an indicator lamp, a handle to activate the generator, and two binding posts for attaching firing leads.
The test set is waterproof and capable of operation at temperatures as low as -40 degrees Fahrenheit
(Figure 1-21).

b. Use. Check the continuity of firing wire, r B
blasting caps, and firing circuits by connecting
the leads to the test-set binding posts and then
depressing the handle sharply. If there is a
continuous (intact) circuit, even one created by a
short circuit, the indicator lamp will flash. When
the circuit is open, the indicator lamp will not
flash.

Crimping jaws

Figure 1-20. M2 cap crimper

Handie

Indicator
c. Maintenance. Handle the test set light
carefully and keep it dry to assure optimum use.
Before using, ensure the test set is operating \. y,
properly by using the following procedure: Figure 1-21. M51 blasting-cap test set

(1) Hold apiece of bare wire or the legs of the M2 crimpers between the binding posts.

(2) Depress the handle sharply while observing the indicator lamp. The indicator lamp should
flash.

(3) Remove the bare wire or crimper legs from the binding posts.

(4) Depress the handle sharply while observing the indicator lamp. This time the indicator
lamp should not flash.

(5) Perform both tests to ensure the test set is operating properly.
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1-28. Blasting Machines. Blasting machines provide the electric impulse needed to initiate electric
blasting-cap operations. When operated, the M32 and M34 models use an alternator and a capacitor
to energize the circuit.

a. M32 10-Cap Blasting Machine. This small, lightweight blasting machine (Figure 1-22)
produces adequate current to initiate 10 electrical caps connected in series using 500 feet of WD-
cable. To operate the machine, use the following procedure:

(1) Check the machine for proper operation. Release the blasting machine handle by rotating
the retaining ring downward while pushing in on the handle. The handle will automatically spring
outward from the body of the machine.

(2) Activate the machine by depressing the handle rapidly three or four times until the neon
indicator lamp flashes. The lamp is located between the wire terminal posts and cannot be seen
until it flashes, since it is covered by green plastic.

(3) Insert the firing wire leads into the

(- ) terminals by pushing down on each terminal
post and inserting the leads into the metal jaws.

P - (4) Hold the machine upright (terminals
up) in either hand, so the plunger end of the
8 handle rests in the base of the palm and the
! fingers grasp the machine’s body. Be sure to
BASTING /| hold the machine correctly, as the handles are
MACH INE . easily broken.

MiEA BTN

— (5) Squeeze the handgrip sharply several
oy times until the charge fires. Normally, no more
il than three or four strokes are required.

b. M34 50-Cap Blasting Machine. This
small, lightweight machine produces adequate

|
T it | — current to initiate 50 electrical caps connected in
| | a series. It looks like the M32 blasting machine
P/ N (Figure 1-22) except for a black band around the
\_ v N ) base and a steel-reinforced actuating handle.
Figure 1-22. M32 blasting machine Test and operate the M34 in the same manner as
the M32.

1-29. Firing Wire and Reels.

a. Types of Firing Wire. Wire for firing electric charges is available in 200- and 500-foot coils.
The two-conductor AWG Number 18 is a plastic-covered or rubber-covered wire available in
500-foot rolls. This wire is wound on an RL39A reel unit. The single-conductor. AWG Number
20 annunciator wire is available in 200-foot coils and is used to make connections between blasting
caps and firing wire. The WD- I/TT communication wire will also work, but it requires a greater
power source if more than 500 feet are used (blasting machines will not initiate the full-rated number
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of caps connected with more than 500 feet of WD-I/TT wire). As a rule of thumb, use 10 less caps
than the machine’s rating for each additional 1,000 feet of WD-1/TT wire employed.

b. Reel. The RL39A reel, with spool, accommodates 500 feet of wire. The reel has a handle
assembly, a crank, an axle, and two carrying straps (Figure 1-23). The fixed end of the wire extends
from the spool through a hole in the side of the drum and fastens to two brass thumb-out terminals.
The carrying handles are two U-shaped steel rods. A loop at each end encircles a bearing assembly
to accommodate the axle. The crank is riveted to one end of the axle, and a cotter pin holds the axle
in place on the opposite end.

~ N

@) Carrying straps

v
e q
\

N/ ) Reei"\j_// S~

Figure 1-23. Firing-wire reel
1-30. Firing Devices and Other Accessory Equipment

a. M60 Weatherproof Fuze Igniter. This device is for igniting timed blasting fuse in all weather
conditions, even underwater, if properly waterproofed. Insert the fuse through a rubber sealing
grommet and into a split collet. This procedure secures the fuse when the end capon the igniter is
tightened (Figure 1-24, page 1-22). Pulling the pull ring releases the striker assembly, allowing the
firing pin to initiate the primer, igniting the fuse. (page 2-4) gives detailed operating
instructions for the M60 igniter.

b. Demolition Equipment Set.  This set (Electric and Nonelectric Explosive Initiating
Demolition Equipment Set) is an assembly of tools necessary for performing demolition operations
(Table 1-4, page 1-22).
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r N\
Pull rod . Fuse holder cap
Pull ring— \ C Safety pin Striker \
i i assembly Primer \ Shipping plug
ﬂ \\\»»»/\MI/////// e
| , ZZ P |
lﬁ A J Primer / / ( Collet
Top cap _/ small washer”  / Large washer
Firing pin Grommet
spring
Safety pin lgn'iter Fuse holder cap
/(©{ g ! L r/ e S \‘/ S ——
Puliring = ~ Time blasting fuse
\_ J/
Figure 1-24. M60 fuze igniter
Table 1-4. Demolition equipment set
Quantity Nomenclature Quantity Nomenclature
3 Bag, Demolition Equipment 1 Machine, Blasting, M34
5 Box, Blasting Cap, Plastic, 10-Cap 2 Pliers, Lineman’s, w/ Side Cutter, 8-Inch
1 Chest, Demo, Engr Pit, M1831 1 Pliers, Diagonal-Cutting, 6-inch
4 Crimper, Biasting Cap, M2 4 Reei, Cable
Knife, Pocket, w/ Can Opener and Punch 1 Machine, Cable-Reeling, Manual
2 Knife, Pocket, w/ Screwdriver and Wire 1 Set, Blasting-Cap Test, M51
Scraper
1 Shears, Metai-Cutting, Manual, 8-Inch
Tape Measuring, Steel Millimeters and NOTE: The individual items listed in this set are
2 inches available separately.
HiGHes
1 Tape, Measuring, Plastic-Coated,
100-Foot
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Chapter 2

Initiating Sets, Priming,
and Firing Systems

Section I. Initiating Sets

WARNING
Refer to the safety procedures in[Chapter §
before undertaking any demolitions mission.

2-1. Nonelectric Initiation Sets.

a. Components Assembly. A nonelectric system uses a nonelectric blasting cap as the initiator.
The initiation set consists of a fuse igniter (produces flame that lights the time fuse), the time blasting
fuse (transmits the flame that fires the blasting cap), and a nonelectric blasting cap (provides shock
adequate to detonate the explosive) (Figure 2-1). When combined with detonating cord, a single
initiation set can fire multiple charges.

é )
[ Y
Satety pin Ig“il"e Fuse hoider cap et
~
o~
1 Y —r/
‘ /
Time
: Nonelectric
blasting ?
fuse blasting cap
(& Y,

Figure 2-1. Nonelectric initiation set

b. Preparation Sequence. Preparing demolitions for nonelectric initiation follows a specified
process. This process includes—
- Step 1. Checking the time fuse.
. Step 2. Preparing the time fuse.
. Step 3. Attaching the fuse igniter.
. Step 4. Installing the primer adapter.
. Step 5. Placing the blasting cap.
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a ) (1) Checking Time Fuse. Test
every coil of fuse, or remnant of a coil,
using the burning-rate test prior to use.
One test per day per coil is sufficient.
Never use the first and last 6 inches of a
coil because moisture may have
penetrated the coil to this length. Using
an M2 crimper, cut and discard a 6-inch
length from the free end of the fuse
(Figure 2-2). Cut off and use a 3-foot
length of the fuse to check the burning
rate. Ignite the fuse and note the time it
takes for the fuse to burn. Compute the
burning rate per foot by dividing the bum
time in seconds by the length in feet. If
the test bum does not fall within £ 5

Fuse

Crimper

\. - — / seconds of a 40-second-per-foot burn
Figure 2-2. Cutting time fuse rate, perform another test to verify your
results.
WARNING

Test burn a 3-foot length of time blasting fuse
to determine the exact rate prior to use.

(2) Preparing Time Fuse. Cut the fuse long enough to allow the person detonating the charge
to reach safety (walking at a normal pace) before the explosion. Walk and time this distance prior
to cutting the fuse to length. The formula for determining the length of time fuse required is—

Time Required (min) X 60 (sec/min)
Burning Rate (sec/ft)

= Fuse Length (ft) (2-1)

Make your cut squarely across the fuse. Do not cut the fuse too far in advance, since the fuse
may absorb moisture into the open ends. Do not allow the time fuse to bend sharply, as you may
crack the black powder core, resulting in a misfire.

(3) Attaching Fuze Igniter. To attach an M60 weatherproof fuze igniter, unscrew the fuse
holder cap two or three turns, but do not remove the cap. Press the shipping plug into the igniter to
release the split collet (Figure 1-24, page 1-22). Rotate and remove the plug from the igniter. Insert
the free end of the time fuse as far as p055|ble into the space left by the removed shipping plug.
Sufficiently tighten the holder cap to hold the fuse and weatherproof the joint.

(4) Installing Priming Adapter. If you use a priming adapter to hold a nonelectric blasting cap,
place the time fuse through the adapter before installing (crimping) the blasting cap onto the fuse.
Ensure the adapter threads are pointing to the end of the time fuse that will receive the blasting cap.

(5) Preparing Blasting Caps.
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(a) Inspection. Hold the cap between the thumb and ring finger of one hand, with the forefinger
of the same hand on the closed end of the blasting cap. Inspect the blasting cap by looking into the
open end. You should see a yellow-colored ignition charge. If dirt or any foreign matter is present,
do the following:

. Aim the open end of the cap at the palm of the second hand.
. Gently bump the wrist of the cap-holding hand against the wrist of the other hand.
- If the foreign matter does not dislodge, do not use the cap.
(b) Placing and crimping. Use this procedure for installing blasting caps onto fuse. Using this
procedure will allow accurate crimping, even in darkness, because finger placement guides the

crimpers to the open end of the blasting cap. Use the following procedures to attach a nonelectric
blasting cap onto time fuse:

Hold the time blasting fuse vertically with the square-cut end up, and slip the blasting
cap gently down over the fuse so the flash charge in the cap touches the fuse.

WARNING
If the charge in the cap is not in contact with the fuse, the fuse may not ignite the cap
(misfire). Never force a time fuse into a blasting cap,
for example, by twisting or any other method. If the fuse end is flat
or too large to enter the blasting cap freely, roll the fuse between
the thumb and fingers until it will freely enter the cap. A rough, jagged-cut fuse
inserted in a blasting cap can cause a misfire. If the cutting jaws of the M2 crimper
are unserviceable, use a sharp knife to cut the fuse. When using a knife to cut fuse
squarely, cut the fuse against a solid, nonsparking surface such as wood.

. While applying slight pressure with the forefinger on the closed end of the cap, grasp the
fuse with the thumb and ring finger.

Using the opposite hand, grasp the crimpers. Place the crimping jaws around the cap at
a point 1/8to ¥ inch from the open end. The thumb and ring finger that hold the fuse

will be below the crimpers. Rest the second finger of the hand holding the fuse on top
of the crimpers to prevent the crimpers from sliding up the cap (Figure 2-3, page 2-4).
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Figure 2-3. Crimping a blasting cap onto fuse
Extend both arms straight out while rotating the hands so that the closed end of the blasting
cap is pointing away from the body and from other personnel.

Crimp the blasting cap by firmly squeezing the M2 crimper handles together, maintaining
eye contact with the blasting cap. Inspect the crimp after you have finished. Ensure that
the fuse and cap are properly joined by gently trying to pull them apart

NOTE: Attach the M60 fuze igniter to the time fuse before crimping a blasting cap to the opposite

end. Do not remove the safety pin until you are ready to detonate the charge.
WARNING

Do not crimp too close to the explosive end of the blasting cap;

doing this may cause the cap to detonate.
Point the cap out and away from the body during crimping.

{ NOTE: Protect the joint between the cap and the time blasting fuse
| with a coat of sealing compound or a similar substance if the
blasting cap is to remain in place several days before firing. This
sealing compound does not make a waterproof seal; therefors, fire
submerged charges immediately.

NOTE: If the cap is to remain in place several days before firing, protect the joint between the cap
and the timed blasting fuse with a coat of sealing compound or similar substance. This sealing
compound will not make a waterproof seal; therefore, fire submerged charges immediately.

NOTE: See[paragraph 6-§ (page 6-8) for procedures on handling nonelectric misfires.

¢. Fuse Initiation. To fire the assembly, hold the M60 igniter in one hand and remove the
safety pin with the other. Grasp the pull ring and give it a quick, hard pull. In the event of a misfire,
reset the M60 by pushing the plunger all the way in, rotate it left and right, and attempt to fire as
before.

WARNING
Water can enter through the vent hole in the pull rod
when attempting to reset the igniter under water.
This will prevent the fuse igniter from working after resetting.
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NOTE: If a fuze igniter is not available, 7~
light the time blasting fuse with a match.
Split the fuse at the end (Figure 2-4) and
place the head of an unlit match in the

L

' t
powder train. Light the inserted match ~ )
head with a flaming match, or rub the —s*

abrasive on the match box against it. It
may be necessary to use two match heads
during windy conditions.
2-2. Electric Initiation Sets.

a. Preparation Sequence. Use the

process below to make an electric
initiation set. This process includes—

Testing and maintaining con- Fg re
trol of the blasting machine.
Testing the M51 blasting-cap test set.

Testing the firing wire on the reel, shunted and unshunted.
Laying out the firing wire completely off the reel.
Retesting the firing wire, shunted and unshunted.

Testing the blasting caps.

Connecting the series circuit.

Connecting the firing wire.

Testing the entire circuit.

Priming the charges.

b. Components Assembly. An electric system uses an electric blasting cap as the explosion
initiator. The initiation set consists of an electric blasting cap, the firing wire, and a blasting machine

(Figure 2-5). An electric impulse (usually provided by a blasting machine) travels through the firing
wires and blasting cap leads, detonating the blasting cap which initiates the explosion. Radio waves
can also detonate electric blasting caps. Therefore, observe the minimum safe distances listed in
[Chapter 6](page 6-5) at all times. When combined with detonating cord, a single initiation set can
fire multiple charges. TM 9-1375-213-34 provides detailed information about electric blasting

equipment.
-
%ﬂ /"ﬁ
‘l A\ N

"!\\\—1 _— F|r|ng wire \\Electrlc
Uldbllllg
cap
Electric blasting machine
\ J

Figure 2-5. Eleciric initiation set

\
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Always follow the procedure below when preparing an electric initiation set:
(1) Testing and Maintaining Control of Blasting Machine.

(a) Test the blasting machine to ensure it is operating properly (paragraph 1-2§, page 1-20).

(b) Control access to all blasting machines. The supervisor is responsible for controlling all
blasting machines.

(2) Testing M51 Blasting-Cap Test Set.
a) Check the M51 test set to ensure it is operating properly (paragraph I-27, page 1-19).

(
(b) Perform both the open- and short-circuit tests.
(3) Testing Firing Wire on the Reel.

(a) Separate the firing wire leads at both ends and connect the leads at one end to the posts of
the MS 1 test set. Squeeze-tie test-set handle. The indicator lamp should NOT flash. If it does, the
lamp’s flash indicates a short circuit in the firing wire (Figure 2-6).

(b) Shunt the wires atone end and connect the leads from the other end to the posts of the M51
test set. Squeeze the test-set handle. The indicator lamp should flash. If it does not, the lamp’s
failure to light indicates a break in the firing wire (Figure 2-6).

NOTE: Use at least three 180-degree turns to shunt wires.
(c) Shunt both ends of the firing wire after testing.

\
r Uninsulated portions of wires
are separated at both ends.

G
J
\ Lamp flashes.
il

Satisfactory Defective

Y

Uninsulated portions of wires
are twisted together at one end.

% Lamp flashes. < — Lamp does
i % not flash.
i ‘C\
o) o
Satlsfactory Defective
. Y,

Figure 2-6. Testing firing wire on the reel
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(4) Laying Out Firing Wire.

(a) After locating a firing position a safe distance away from the charges (paragraph 6-7, page
6-6), lay out the firing wire between the charges and the firing position. More than one reel of wire

may be necessary.

(b) Do not allow vehicles to drive over or personnel to walk on firing wire. Always bury firing
wire or lay it flat on the ground.

(c) Keep the firing wire as short as possible. Avoid creating any loops in the wire (lay it in as
straight a line as possible). Cut the wire to length. Do not connect it to a blasting machine through
the unused portion of wire on the reel.

(5) Retesting Firing Wire.

(a) Peform the open- and short-circuit tests again. The process of unreeling the wire may have
separated broken wires not found when the wire was tested on the reel.

(b) Continually guard the firing position from this point on. Do this to ensure that no one
tampers with the wires or fires the charges prematurely.

(c) Use hand signals to indicate the test results. Hand signals are necessary because of the
distance involved between the charges and the firing position. The man testing the wire also can
give these signals directly to the soldier at the opposite end of the wire or, if they cannot see each
other, through intermediate positions or over the radio. The tester indicates to his assistant that he
wants the far end of the firing wire unshunted by extending both arms straight out at shoulder height.
After unshunting the firing wire, the assistant at the far end of the wire repeats the signal, indicating
to the tester that his end is unshunted. When the tester wants the far end of the firing wire shunted,
he signals to his assistant by clasping his hands together and extending his arms over his head,
elbows bent, forming a diamond shape. After shunting the firing wire, the assistant repeats the
signal, indicating to the tester that his wire is shunted.

(d) Shunt both ends of the firing wire after the tests are complete.
(6)

(a) Remove the cap from its spool. Place the cap in the palm of your hand, lead wires passing
between your thumb and index finger.

Testing Electric Blasting Cap.

(b) Wrap the wire around the palm of your hand twice. Doing this prevents tension on the
wires in the cap and prevents the cap from being dropped.

(c) Grasp the wire spool with your free hand and unreel the wire, letting the wire pass between
your fingers as you turn the spool. Completely unreel the cap wires from the cardboard spool. Avoid
allowing the wires to slip offends of the cardboard spool, since this will cause excessive twists and
kinks in the wires and prevent the wires from separating properly.

(d) Place the blasting cap under a sandbag or helmet while extending the wires to their full
length.

(e) Test blasting caps away from all other personnel. Keep your back to the blasting cap when
testing it.
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(f) Remove the short-circuit shunt from the lead wires.

(g) Hold or attach one lead wire to one of the M51*s binding posts. Hold or attach the second
lead wire to the other binding post and squeeze the test-set handle. The blasting cap is good if the
indicator lamp flashes. If the lamp does not flash, the cap is defective; do not use it.

(h) Always keep the cap wires shunted when not testing them.

(7) Connecting a Series Circuit. When two or more blasting caps are required for a demolition
operation. you may use one of the series circuits illustrated in Figure 2-7.

( Leapfrog )
Common
Serles Serles
erle Circult
Cilrcuit
Diagram 1 Diagram 2
g J

Figure 2-7. Series circuit

Use the following procedure:

() Test all blasting caps (paragraph 2-2b(6), page 2-7) separately before connecting them in
a circuit,

(b) Join blasting cap wires together using the Western Union pigtail splice (Figure 2-8). Protect
all joints in the circuit with electrical insulation tape. Do not use the cardboard spool that comes
with the blasting cap to insulate these connections.

4 )

____—m“ B \\@ _ //

Diagram 1 Diagram 3

| LN

Diagram 4

Knot keeps
tension off
splice.

,
N

Diagram S

Diagram 2

Figure 2-8. Western Union pigtail splice
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(c) Test the entire circuit. After the series is completed, connect the two free blasting cap wires
to the M51 test set. The indicator lamp should flash to indicate a good circuit. If the lamp does not
flash, check your connections and blasting caps again.

(d) After testing the cap circuit, shunt the two free blasting cap wires until you are ready to
connect them to the firing wire.

(8) Connecting the Firing Wire.

(a) Connect the free leads of blasting caps to the firing wire before priming the charges or
taping a blasting cap to a detonating-cord ring main.

(b) Use a Western Union pigtail splice to connect the firing wire to the blasting cap wires.

(c) Insulate the connections with tape. Never use the cardboard spool that comes with the
blasting cap to insulate this connection. The firing wire is likely to break when bent to fit into the
spool.

(9) Testing the Entire Firing Circuit. Before priming the charges or connecting blasting caps
to ring mains, test the circuit from the firing point. Use the following procedure:

(a) Ensure the blasting caps are under protective sandbags while performing this test.

(b) Connect the ends of the firing wire to the M51 test set. Squeeze the firing handle. The
indicator lamp should flash, indicating a proper circuit.

(c) Shunt the ends of the firing wire.

WARNING
Do not prime charges or connect electric blasting caps to detonating cord
until all other steps of the preparation sequence have been completed.

(10) Priming the Charges. Prime the charges and return to the firing point. This is the last
step prior to actually returning to the firing point and firing the circuit.

WARNING
Prime charges when there is a minimum of personnel on site.

¢. Circuit Initiation. At this point the initiation set is complete. Do not connect the blasting
machine until all personnel are accounted for and the charge is ready to fire. When all personnel
are clear, install the blasting machine and initiate the demolition.[Chapter § (page 6-9) covers
procedures for electric misfires.

d. Splicing Electric Wires.

(1) Preparation. Strip the insulating material from the end of insulated wires before splicing.

Remove approximately 1 % inches of insulation from the end of each wire (Figure 2-§, diagram 1).
Also remove any coating on the wire, such as enamel, by carefully scraping the wire with the back

of a knife blade or other suitable tool. Do not nick, cut, or weaken the bare wire. Twist
multiple-strand wires lightly after scraping.
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(2) Method. Use the Western Union pigtail splice (Figure 2-8, page 2-8) to splice two wires.
Splice two pairs of wires in the same way as the two-wire splice (Figure 2-9). Use the following
procedure:

(a) Protect the splices from tension damage by tying the ends in an overhand or square knot
(tension knot), allowing sufficient length for each splice (Figure 2-§, diagram 2, page 2-8).

(b) Make three wraps with each wire (Figure 2-§, diagram 3, page 2-8).

(c) Twist the ends together with three turns (Figure 2-§, diagram 4, page 2-8).

(d) Flatten the splice, but not so far that the wire crimps itself and breaks (Figure 2-4, diagram
5, page 2-8).

(3) Precautions. A short circuit may occur at a splice if you do not practice some caution. For
example, when you splice pairs of wires, stagger the splices and place a tie between them (Figure
2-9, diagram 1). Another method of preventing a short circuit in a splice is using the alternate
method (Figure 2-9, diagram 2). In the alternate method, separate the splices rather than stagger
them. Insulate the splices from the ground or other conductors by wrapping them with friction tape
or other electric insulating tape. Always insulate splices.

o Y

Cap wire Twine Outside
insulation

| PO — ; -

el =N LA QA A MLt B

Diagram 1
Firing wire
Diagram 2
\ Y,

Figure 2-9. Two-wire splice
e. Series Circuits.

(1) Common. Use this circuit to connect two or more electric blasting caps to a single blasting
machine , diagram 1, page 2-8). Prepare a common series circuit by connecting one
blasting cap to another until only two end wires are free. Shunt the two end wires until you are
ready to proceed with the next step. Connect the free ends of the cap lead wires to the ends of the
firing wire. Use connecting wires (usually annunciator wire) when the distance between blasting
caps is greater than the length of the usual cap lead wires.
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(2) Leapfrog. The leapfrog method of connecting caps in a series is useful for firing any long
line of charges , diagram 2, page 2-8). This method is performed by starting at one end
of a row of charges and priming alternate charges to the opposite end and then priming the remaining
charges on the return leg of the series. This method eliminates the necessity for a long return lead
from the far end of the line of charges.[Appendix Elhas additional information on series circuits.
There is seldom a need for this type of circuit, since detonating cord, when combined with a single
blasting cap, will fire multiple charges.

Section Il. Priming Systems

2-3. Methods. The three methods of priming charges are nonelectric, electric, and detonating-cord.
Nonelectric and electric priming involves directly inserting blasting caps into the charges. Use the
direct-insertion method only when employing shaped charges. Detonating-cord priming is the
prefered method for priming all other charges since it involves fewer blasting caps, makes priming
and misfire investigation safer, and allows charges to be primed at State of Readiness 1 (safe) when
in place on a reserved demolition.

NOTE: You can crimp nonelectric blasting caps to detonating cord as well as time fuse. This
capability permits simultaneous firing of multiple charges primed with a blasting cap.

2-4. Priming TNT Demolition Blocks.

a. Nonelectric. TNT blocks have threaded cap wells. Use priming adapters, if available, to
secure nonelectric blasting caps and timed blasting fuses to TNT blocks with threaded cap wells
(Figure 2-10). When priming adapters are not available, prime TNT blocks with threaded cap wells
as follows: - N

(1) Wrap a string tightly around the block | 7o 70ee “~ % i

of TNT and tie it securely, leaving
approximately 6 inches of loose string on each o % ’
Priming adapter \ |
p

TNT

end (Figure 2-11).
(2) Insert a blasting cap with the fuse

attached into the cap well. ] ﬁ

(3) Tie the loose ends of the string around [—*J

the fuse to prevent the blasting cap from being \_ y
separated from the block. Adhesive tape can
also effectively secure blasting caps in charges.

~ N
6" —~ Sstrin
Time fuse \ Cap well_ " Pr—
e R \f/,,kﬁ Demolition |
LA
—/{N\_. -

i
Blasting cap/ . 6" it —_block ‘

Nonelectric blasting ca|

Figure 2-10. Nonelectric priming with adapter

NOTE: Do not tie string so tightly that the powder train is br i
_ ) St oken in
the fuse. Electrical or friction tape may be substituted for string if

necessary.
\_ Y Y,

Figure 2-11. Nonelectric priming without adapter
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b. Electric.

(1) With Priming Adapter. Use the following procedure for priming TNT block, using the
priming adapter:

(a) Prepare the electric initiation set before priming.

(b) Pass the lead wires through the slot of the adapter, and pull the cap into place in the adapter
(Figure 2-12). Ensure the blasting cap_protrudes from the threaded end of the adapter.

' “T\ R/\\
\ . @“ S s o Nm
l/\?{ Priming adapter N@C

\ | )

(c) Insert the blasting cap into the threaded cap well of the TNT block and screw the adapter
into place.

7
/

(2) Without Priming Adapter. If a priming adapter is not available, use the following
procedure;

(a) Prepare the electric initiation set before priming.

(b) Insert the electric blasting cap into the cap well. Tie the lead wires around the block, using
two half hitches or a girth hitch (Figure 2- 13). Allow some slack in the wires between the blasting
cap and the tie to prevent any tension on the blasting-cap lead wires.

- ™

i @
NN - ‘

UNy
Electric blasting cap =~
%/x Two half hitches

or girth hitch

Figure 2-13. Electric priming without adapter
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¢. Detonating Cord. Use the following methods to prime TNT blocks with detonating cord:

NOTE: A 6-inch length of detonating cord equals the power output of a blasting cap. However,
detonating cord will not detonate explosives as reliably as a blasting cap because its power is not
as concentrated. Therefore, always use several turns or a knot of detonating cord for priming
charges.

(1) Method 1 (Figure 2-14). Lay one end (I-foot length) of detonating cord at an angle across
the explosive. Then, wrap the running end around the block three turns, laying the wraps over the
standing end. On the fourth wrap, slip the running end under all wraps, parallel to the standing end
and draw the wraps tight. Doing this forms a clove hitch with two extra turns.

(2) Method 2 (Figure 2-14). Tie the detonating cord around the explosive block with a clove
hitch and two extra turns. Fit the cord snugly against the block, and push the loops close together.

(3) Method 3 (Figure 2-14). Place a loop of detonating cordon the explosive, leaving sufficient
length on the end to make four turns around the block and loop with the remaining end of the
detonating cord. When starting the first wrap, ensure that you immediately cross over the standing
end of the loop, working your way to the closed end of the loop. Pass the free end of the detonating
cord through the loop and pull it tight. This forms a knot around the outside of the block.

é )

Method 2
J

2-5. Priming M112 (C4) Demolition Blocks.

a. Nonelectric and Electric. C4 blocks do not have a cap well; therefore, you will have to make
one. Use the following procedure:

(1) With the M2 crimpers or other nonsparking tool, make a hole in the end or on the side (at
the midpoint) large enough to hold the blasting cap.

(2) Insert the blasting cap into the hole or cut. If the blasting cap does not fit the hole or cut,
do not force the cap, make the hole larger.
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(3) Anchor the blasting cap in the block by gently squeezing the lastic explosive around the
blasting cap.

b. Detonating Cord. To prime plastic explosive with detonating cord, use the following
procedure;

(1) Form either a Uli knot, double overhand knot, or triple roll hot as shown in Figure 2-15.

Double Overhand Knot

Minimum 6" tail

Triple Roll Knot Uli or double overhand knot
) Tape
\_ J/

Figure 2-15. Priming plastic explosives with detonating cord
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(2) Cut a notch out of the explosive, large enough to insert the knot you formed.

WARNING
Use a sharp knife on a nonsparking surface to cut explosives.

(3) Place the knot in the cut.

(4) Use the explosive you removed from the notch to cover the knot. Ensure there is at least
Y2 inch of explosive on all sides of the knot.

(5) Strengthen the primed area by wrapping it with tape.

NOTE: It is not recommended that plastic explosives be primed by wrapping them with detonating
cord, since insufficient wraps will not properly detonate the explosive charge.

2-6. Priming M118 and M186 Demolition Charges.

a. Nonelectric and Electric. Use one of the following methods to prime M118 and M186
demolition charges:

(1) Method 1 (Figure 2-16, page 2- 16). Attach an M8 blasting cap holder to the end or side
of the sheet explosive. Insert an electric or a nonelectric blasting cap into the holder until the end
of the cap presses against the sheet explosive. The M8 blasting cap holder has three slanted,
protruding teeth which prevent the clip from withdrawing from the explosive. Two dimpled spring
arms firmly hold the blasting cap in the M8 holder.

(2) Method 2 (Figure 2-16, page 2-16). Cut a notch in the sheet explosive (approximately

1% inches long and %2 inch wide). Insert the blasting cap to the limit of the notch. Secure the
blasting cap with a strip of sheet explosive.

(3) Method 3 (Figure 2-16, page 2-16). Place 1% inches of the blasting capon top of the sheet
explosive and secure it with a strip of sheet explosive (at least 3 by 3 inches).

(4) Method 4 (Figure 2-16, page 2- 16). Insert the end of the blasting cap 1% inches between
two sheets of explosive.

b. Detonating Cord. Sheet explosives also can be primed with detonating cord using a Uli
knot, double overhand knot, or triple roll knot. Insert the knot between two sheets of explosive or
place the knot on top of the sheet explosive and secure it with a small strip of sheet explosive. The
knot must be covered on all sides with at least % inch of explosive.
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™
11
Blasting cap 27
holder M8
| , |
* ; ) : /' >
/ Electric or
nonelectric
Method 1 blasting cap
Msthod 3
r——— 3" — ] 1,
2
1.
_ 3
L T
—; _ T = e —
7
Method 2 Method 4
\_ J

Figure 2-16. Priming sheet explosives

2-7. Priming Dynamite. Prime dynamite at either end or side. Choose the method that will prevent
damage to the primer during placement.

a. Nonelectric. There are three methods for priming dynamite nonelectrically:
(1) End-Priming Method [Figure 2-17).

(@) Using the M2 crimpers, make a cap well in the end of the dynamite cartridge.
(b) Insert a fused blasting cap into the cap well.

(c) Tie the cap and fuse securely in the cartridge with a string.

(2) Weatherproof, End-Priming Method (Figure 2-I7).

(@) Unfold the wrapping at the folded end of the dynamite cartridge.

(b) Using the M2 crimpers, make a cap well in the exposed dynamite.

(c) Insert a fused blasting cap into the cap well.

(d) Close the wrapping around the fuse and fasten the wrapping securely with a string or tape.
(

)
e) Apply a weatherproof sealing compound to the tie.
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s
End-Priming Method )

Y0
X\ % _______ Ar{ﬁ/—l:—_—'
(@ (©)

Weatherproof End-Priming Method \ﬂ

Figure 2-17. Nonelectric end priming of dynamite

(3) Side-Priming Method (Figure 2-18, page 2-18).

(a) Using the M2 crimpers, make a cap well (approximately 1%z inches long) into the side of
the cartridge at one end. Slightly slant the cap well so the blasting cap, when inserted, will be nearly
parallel to the side of the cartridge and the explosive end of the cap will be at a point nearest the
middle of the cartridge.

(b) Insert a fused blasting cap into the cap well.

(c) Tie a string securely around the fuse. Then, wrap the string tightly around the cartridge,
making two or three turns before tying it.

(d) Weatherproof the primed cartridge by wrapping a string closely around the cartrdge,
extending it an inch or so on each side of the hole to cover it completely. Cover the string with a
weatherproof sealing compound.
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(" — )

()

Woeatherproofing

Figure 2-18. Nonelectric side priming of dynamite

b. Electric. Use the following method for priming with electric blasting caps:

1) End-Priming Method (Figure 2-19).

a) Using the M2 crimpers, make a cap well in the end of the cartridge.

¢) Tie the lead wires around the cartridge with two half hitches, a string, or tape.

2) Side-Riming Method (Figure 2-19).

(a) Using the M2 crimpers, make a cap well (approximately 1% inches long) into the side of
the cartridge at one end. Slightly slant the cap well so the blasting cap, when inserted, will be nearly
parallel to the side of the cartridge and the explosive end of the cap will be at a point nearest the
middle of the cartridge.

(
(
(b) Using the M2 crimpers, insert an electric blasting cap into the cap well.
(
(

(b) Using the M2 crimpers, insert an electric blasting cap into the cap well.
(c) Tie the lead wire around the cartridge with two half hitches, a string, or tape.

c. Detonating Cord. You also can use detonating cord to prime dynamite. Using the M2
crimpers, start approximately 1 inch from either end of the dynamite charge and punch four equally
spaced holes through the dynamite cartridge (Figure 2-20). Make sure to rotate the cartridge 180
degrees after punching each hole to keep the holes parallel. Lace detonating cord through the holes
in the same direction the holes were punched. Take care not to pull the loops of the detonating cord
too tightly or the dynamite will break. Secure the detonating cord tail by passing it between the
detonating cord lace and the dynamite charge.
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~ )
End-Priming Method

O e i }
Electric
blasting
cap Two half hitches
or girth hitch )

(©)
Side-Priming Method

_~

@) ' - Dynamite Q

Electric
blasting cap

B
= )

© - =

Wi

(b)

Figure 2-19. Electric priming of dynamite

Detonating

Electric or
L nonelectric initiator

J

Figure 2-20. Priming dynamite with detonating cord

2-8. Priming 40-Pound, Ammonium-Nitrate Cratering Charges. Because the cratering charge
is primarily an underground charge, prime it only with detonating cord. Use dual priming to protect
against misfires (Figure 2-21, diagram 2, page 2-20). Use the following procedure:
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a. Tie an overhand knot, with a 6-inch overhang, at one end of the length of detonating cord.

b. Pass the opposite end of the detonating cord up through the detonating cord tunnel (Figure
2-21, diagram 1) of the cratering charge.

. : . WARNING _ . . :
Ammonium nitrate is hydroscopic. When wet, ammonium nitrate is ineffective.

Therefore, inspect the metal container for damage or rust. Do not use
damaged or rusty charges.

¢. When dual priming a single 40-pound cratering charge, use a minimum of one pound of explosive.
Prime a block of TNT or package of C4 with detonating cord (paragraphs 2-4d, page 2-13, and[2-5H),
page 2-14, respectively) and tape this charge to the center of the cratering charge (Figure 2-21,
diagram 2). The detonating cord branch lines must be long enough to reach the detonating-cord
ring mains after the cratering charge is in the ground. Twelve-foot branch lines should be adequate.
When placing two cratering charges in the same borehole, prime only the detonating cord tunnels
of each charge. In this manner, the borehole is dual-primed and extra explosives are not required,
as shown in Figure 2-21, diagram 3.

é Diagram 1 Diagram 2 Diagram 3 )
\ \ —

Detonating cord |
branch lines leading 1
Detonating cord
branch line leading

to line/ring main
to line/ring main

C4 or TNT
block primed
with det cord
(placed ond
opposite sids
of det cord)

........

\ Double

] ) q overhand knot

NOTE: Placing the C4 block directly opposite the detonating cord well
prevents the lines from corssing. However, the charge may be placed
\ anywhere along the center.

Figure 2-21. Priming ammonium-nitrate cratering charge

2-9. Priming M2A4 and M3A1 Shaped Charges. The M2A4 and M3AL1 are primed only with
electric or nonelectric blasting caps. These charges have a threaded cap well at the top of the cone.
Prime them with a blasting cap as shown in. Use a piece of string, cloth, or tape to hold
the cap if a priming adapter is not available. Simultaneously detonate multiple shaped charges to
create a line of boreholes for cratering charges by connecting each charge into a detonating-cord
ring or line main. Use the following procedure for priming shaped charges:

ys4

J
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b.

C.

WARNING
Do not dual prime shaped charges. Prime them only with
a blasting cap in the blasting cap well.

. Crimp a nonelectric blasting cap to a branch line.

Connect the branch line to the ring main.
Insert the blasting cap into the blasting cap well of the shaped charge.

d. When detonating multiple shaped charges, make all branch-line connections before priming
any shaped charges.

[

\.

With Priming Adapter

N\ |
Priming \& KS

adapter 7 E M3 shaped
—g =P “**JF* | = charge
! \
Time fuse Nonelectric ™—
or Elatonatmg blasting cap
Cora -
e |
SRS \ |
L P Electric N
adapter blasting
cap
Without Priming Adapter
Friction tape
orstring —__# r-/@\
777 ? s ' Friction
\\L tapeor —
Time iuse Nonelectric string m o
or detonating blasting cap g
cord - - ‘
I — ‘i::-i, —‘L’
cCioulin
blasting
cap

~

Figure 2-22. Priming shaped charges

2-10. Priming the Bangalore Torpedo.

a. Nonelectric. Insert the blasting cap of a nonelectric initiation set directly into the cap well
of a torpedo section. If a priming adapter is not available, use tape or string to hold the blasting cap
in place | Fiéure 2-23, diagram 1, page 2-22).
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r

| )
Diagram 1 QT § Bangalore torpedo
Time fuse ;@ E l j& m
Priming i
adapter Nonelectric blasting cap
Diagram 2 _& ) ? L\L]
\ d
Electric Bangalore torpedo
blasting cap
. _/

b.

Figure 2-23. Priming a Bangalore torpedo with a blasting cap
Electric. Insert the blasting cap of an electric initiation set into the cap well of a torpedo

section. If a priming adapter is not available, hold the cap in place by taping or tying (with two half
hitches) the lead wires to the end of the torpedo. Allow some slack in the wires between the blasting

cap and the tie to prevent tension on the blasting cap leads.

C.

Detonating Cord. Prime the torpedo by wrapping detonating cord eight times around the

end of the section, just below the bevel (Figure 2-24). After pulling the knot tight, insert the short

end of
of the

the detonating cord into the cap well and secure it with tape. Never use the short end (tail)
detonating cord to initiate the torpedo. Initiation must come from the running end of the

detonating cord.

Int )
nto cap waell. \
Use 8 wraps.
Running end >
J

Figure 2-24, Priming a Bangalore torpedo with detonating cord

WARNING
Do not use more than or less than eight wraps to prime the Bangalore torpedo.
Too many wraps will extend the detonating cord past the booster charge housing,
possibly causing the torpedo to be cut without detonating. Too few wraps
may cause the torpedo to only be crimped, without detonating.
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Section Ill. Firing Systems

2-11. Types of Firing Systems. There are two types of firing systems: single and dual.[Chapter]
covers the tactical applications for these systems.

a. Single. Figure 2-25 shows a /~ . _
single-firing system Each charge is singly Line Main Ring Main
primed with a branch line. The branch line Charges
is tied to the line main or ring main. (Tying +—3— L
to the ring main is preferred but construction
of a ring main may not be possible because
of the amount of detonating cord. The ring O L
main decreases the chances of a missfire
should a break or cut occur anywhere within Initiation point
the ring main.) The electric, nonelectric, or / \1_/
combination initiation systems are then L ‘
taped onto the firing system. When using a \
combination initiation system, the electric | NOTE: Canalso
initiation system is always the primary |be electric-initiated. X, S
means of initiation. When using dual, \ — . - /
nonelectric initiation systems, the shorter , rigure Z-oo5. Singie-liring sysiem
time fuse is the primary initiation system  (single-initiated, single-fired, single-primed)
(Figure 2-26).

ﬁ\

Branch lines

é Line Main Ring Main P Ring Main ) N
‘“TG——Charges——:_E}—/T« D_*/ [
Branch lines Branch lines Branch lines
— . N\, _\
J L . \p—") "-J
_initigion pointe } initiation points 1
/ — Initiation points /
Qo o \3\ 7
\_ Nonslectric-Initiatad Cornbination-Initiated Electricnitiatad )

Figure 2-26. Single-firing system (dual-initiated, singled-fired, single-primed)

b. Dual. (page 2-24) shows a dual-firing system. Each charge is dual-primed with

two branch lines , page 2-24). One branch line is tied to one firing system, and the
other branch line is tied to an independent firing system. Line mains or ring mains may be used;

however, they should not be mixed. To help prevent misfires, use detonating-cord crossovers.
Crossovers are used to tie both firing systems together at the ends. The initiation systems are taped
in—the primary initiation system goes to one firing system, the secondary goes to the other.
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(" Lines Mains J/_\ Ring Mains fq/__\m )
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Crossovers\i Charges > Branch lines Branch lines </| Charges | Crossovers

=] PN W

Initiation

Initiation systems i .
_«—Primary systems _Prima
Secondary.” e, el o Secondary i
NCTE: Eisciric is aiways =
a primary-initiation system. %

\_ Combination-Initiated Nonelectrlc-lmtlated )

Figure 2-27. Dual-firing system (dual-installed, dual-fired, dual-primed)
4 R

,A L.
M - Firing systems
== e N

Branch lines /
Charge /

/
" -~ y

Figure 2-28, Dual-primed charge

Figure 2-29 shows a dual-firing system using horizontal and vertical ring mains. The

complexity of a target or obstacle may necessitate using multiple line mains or ring mains for
simultaneous detonation. These will be referred to as horizontal and vertical lines or ring mains.

[
Vertical ring main Horizontal ring main .
above dec!g. T~ (detonating cord) _—~ Detonating-cord
(detonating cord) \ f\%\ /&Qrossover
Charges
(above deck)
Charges {on deck) 2 Buried charges
P —t7 |
B N %iﬁ]}\l
y%mmal rlggrg;ain /
Infition point - (geronsting Vertical ting main
Detonating-cord crossover balow dack
/ (detonatlng cord)
o
N\ J

Figure 2-29. Dual-firing system (using a bridge as a possible target)
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2-12. Detonating Cord. A firing system uses detonating cord to transmit a shock wave from the
initiation set to the explosive charge. Detonating cord is versatile and easy to install. It is useful
for underwater, underground, and above-ground blasting because the blasting cap of the initiation
set may remain above water or above ground and does not have to be inserted directly into the
charge. Detonating-cord firing systems combined with detonating-cord priming are the safest and
most efficient ways to conduct military demolition missions. Initiate detonating cord only with
nonelectric or electric initiation sets.

2-13. Attaching the Blasting Cap. Attach the blasting cap, electric or nonelectric, to the detonating
cord with tape. You can use string, cloth, or fine wire if tape is not available. Tape the cap securely
to a point 6 inches from the end of the detonating cord to overcome moisture contamination. The
tape must not conceal either end of the cap. Taping in this way allows you to inspect the cap in
case it misfires. No more than 1/sinch of the cap needs to be left exposed for inspection (Figure

2-30).
r )

Line main To chargesT

(detonating cord)\

—«— Tape
Leave 8 inch exposed P
at both ends of cap. Leave 6 inches from end
of detonating coid 1o cap.

Time fuse

\ M60 fuze igniter

. _/

Figure 2-30. Attaching blasting cap to detonating cord

2-14. Detonating-Cord Connections. Use square knots or detonating-cord clips to splice the ends
of detonating cord (Figure 2-31). Square knots may be placed in water or in the ground, but the
cord must be detonated from a dry end or above ground. Allow 6-inch tails on square knots to
prevent misfires from moisture contamination. {Paragraph 1-21| (page 1-17) describes the process
for connecting detonating cord with detonating-cord clips.

4 N

Figure 2-31. Square-knot connections
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a. Branch Line. A branch line is nothing more than a length of detonating cord. Attach branch
lines to a detonating-cord ring or line main to fire multiple charges. Combining the branch line with
an initiation set allows you to fire a single branch line. If possible, branch lines should not be longer
than 12 feet from the charge to the ring or line main. A longer branch line is too susceptible to
damage that may isolate the charge. Fasten a branch line to a main line with a detonating-cord clip
, page 1-17) or a girth hitch with an extra turn (Figure 2-32). The connections of branch
lines and ring or line mains should intersect at right (90-degree) angles. If these connections are not
at right angles, the branch line may be blown off the line main without complete detonation. To
prevent moisture contamination and ensure positive detonation, leave at least 6 inches of the running
end of the branch line beyond the tie. It does not matter which side of the knot your 6-inch overhang
is on at the connection of the ring or line main.

4 )
“\
Line main
—t J\\ gy
4

90° *

6"

Branch line ——_, {

/'] /U __¥
\_ J

Figure 2-32. Girth hitch with an extra turn

b. Ring Main. Ring mains are preferred over line mains because the detonating wave
approaches the branch lines from two directions. The charges will detonate even when themis a
break in the ring main. A ring main will detonate an almost unlimited number of charges.
Branch-line connections at the ring main should be at right angles. Kinks in the lines should not be
sharp. You can connect any number of branch lines to the ring main; however, never connect a
branch line (at the point) where the ring main is spliced. When making branch-line connections,
avoid crossing lines. If a line crossing is necessary, provide at least 1 foot of clearance between the
detonating cords. Otherwise, the cords will cut each other and destroy the firing system.

(1) Method 1. Make a ring main by bringing the line main back in the form of a loop and
attaching it to itself with a girth hitch with an extra turn {Figure 2-33| diagram 1).

(2) Method 2. Make a ring main by making a U-shape with the detonating cord, and then
attaching a detonating-cord crossover at the open end of the U. Use girth hitches with extra turns
when attaching the crossover diagram 2). An advantage of the U-shaped ring main
is that it provides two points of attachment for initiation sets.
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Branch lines Branch lines

4 Detonating-
cord crossover
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an extra turn

L Diagram 1 Diagram 2 y,
Figure 2-33. Ring mains
a )
c. Line Main. A line main will fire Line main

multiple charges (Figure 2-34), but if a Branch llnes \
break in the line occurs, the detonating
wave will stop at the break. When the \ 7
risk of having a line main cut is % \\
unacceptable, use a ring main. Use line
mains only when speed is essential and a \ \ K
risk of failure is acceptable. You can
connect any number of branch lines to a
line main. However, connect only one .
branch line at any one point unless you 4 Girth hitch with
use a junction box page V=
2-28). & y
2-15. Initiating Lines and Mains. Figure 2-34. Line main with branch lines

a. Line Main and Branch Line. Whenever possible, dual initiate a line main or a branch line
(Figure 2-36, page 2-28). Place the blasting cap that will detonate first closest to the end of the
detonating cord (for example, the electric cap of a combination of initiation sets). Doing this will
ensure the integrity of the backup system when the first cap detonates and fails to initiate the line
main. Do not try to get both caps to detonate at the same time. This is virtually impossible to do
with time fuse. Stagger the detonations a minimum of 10 seconds.

b. Ring Main. Initiate ring mains as shown in Figures 2-33. The blasting caps are still connected
as shown in (page 2-28), but by having one on each side of the ring main, the chances
of both caps becoming isolated from the ring are greatly reduced.
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Figure 2-35. Junction box
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6 inches between between primary cap
cap. and end of line main.
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Figure 2-36. Attaching blasting caps to a line main

WARNING
When using time or safety fuse, uncoil it and lay it out in a straight line.
Place the time fuse so that the fuse will not curl up and prematurely
detonate the blasting cap crimped to it.
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Chapter 3
Calculation and Placement of Charges

Section 1. Demolition

3-1. Principles. The amount and placement of explosives are key factors in military demolition
projects. Formulas are available to help the engineer calculate the required amount of explosives.
Demolition principles and critical-factor analysis also guide the soldier in working with explosive
charges. The available formulas for demolition calculations are based on the follwing factors:

a. Effects of Detonation. When an explosive detonates, it violently changes into highly
compressed gas. The explosive type, density, confinement, and dimensions determine the rate at
which the charge changes to a gaseous state. The resulting pressure then forms a compressive shock
wave that shatters and displaces objects in its path. A high-explosive charge detonated in direct
contact with a solid object produces three detectable destructive affects:

(1) Deformation. The charge’s shock wave deforms the surface of the object directly under
the charge. When the charge is placed on a concrete surface, it causes a compressive shock wave
that crumbles the concrete in the immediate vicinity of the charge, forming a crater. When placed
on a steel surface, the charge causes an indentation or depression about the size of the contact area
of the charge.

(2) Spall. The charge’s shock wave chips away at the surface of the object directly under the
charge. This action is known as spalling. If the charge is large enough, it will span the opposite
side of the object. Because of the difference in density between the target and the air, the charge’s
compressive shock wave reflects as a tensile shock wave from the free surface, if the target has a
free surface on the side opposite the charge. This action causes spalling of the target-free surface.
The crater and spans may meet to forma hole through the wall in concrete demolitions. On a steel
plate, the charge may create one span in the shape of the explosive charge, throwing the spall from
the plate.

(3) Radial Cracks. If the charge is large enough, the expanding gases can create a pressure
load on the object that will cause cracking and therefore displace the material. This effect is known
as radial cracking. When placed on concrete walls, the charge may crack the surface into a large
number of chunks and project them away from the center of the explosion. When placed on steel
plates, the charge may bend the steel away from the center of the explosion.

b. Significance of Charge Dimensions. The force of an explosion depends on the quantity and
power of the explosive. The destructive effect depends on the direction in which the explosive force
is directed. To transmit the greatest shock, the charge must have the optimal relationship of contact
area and thickness to target volume and density. If you spread a calculated charge too thinly, you
will not have provided enough space for the shock wave to reach full velocity before striking the
target. In improperly configured explosives (too thin or wrong strength), the shock wave tends to
travel in a parallel rather than a perpendicular direction to the surface. As a result, the volume of
the target will be too much for the resulting shockwave. Additionally, a thick charge with too small
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a contact area will transmit a shock wave over too small a target area, with much lateral loss of
energy.

c. Significance of Charge Placement. The destructive effect of an explosive charge also
depends on the location of the charge in relation to the target size, shape, and configuration. For
the most destructive effect, detonate an explosive of the proper size and shape for the size, shape,
and configuration of the target. Any significant air or water gap between the target and explosive
will lessen the force of the shock wave. Cut explosives (such as sheet or plastic explosives) to fit
odd-shaped targets. Whenever possible, place explosive charges to act through the smallest part of
the target. Use internal charges to achieve maximum destruction with minimum explosives expense.
Tamping external charges increases their destructive effect.

3-2. Types of Charges.

a. Internal Charges. Place internal charges in boreholes in the target. Confine the charges
with tightly packed sand, wet clay, or other material (stemming). Stemming is the process of packing
material on top of an internal borehole or crater charge. Fill and tamp stemming material against
the explosive to fill the borehole to the surface. In drill holes, tamp the explosive as it is loaded into
the hole. Tamp stemming material only with nonsparking equipment.

b. External Charges. Place external charges on the surface of the target. Cover and tamp the
charges with tightly packed sand, clay, or other dense material. Stemming material may be loose
or in sandbags. To be most effective, make the thickness of the tamping material at least equal to
the breaching radius. Tamp small breaching charges on horizontal surfaces with several inches of
wet clay or mud.

3-3. Charge Calculations. Determine the amount of explosives required for any demolition
project by calculation, based on the following critical factors:

a. Type and Strength of Materials in Targets. A target may be timber, steel, or other material.
Concrete may be reinforced with steel, thereby increasing the concrete’s strength.

b. Size, Shape, and Configuration of Target. These characteristics all influence the required
type and amount of explosives. For example, large or odd-shaped targets, such as concrete piers
and steel beams, are more economically demolished with multiple charges than with a single charge.

c. Desired Demolition Effect. Consider the extent of the demolition project and the other
desired effects, such as the direction trees will fall when constructing an abatis.

d. Type of Explosive. The characteristics of each type of explosive determine its application
for demolition purposes.[Tables 1-1 and[1-2| (pages 1-2 and 1-5) list these characteristics.

e. Size and Placement of Charge. When using external charges without considering placement
techniques, use a flat, square charge with a thickness-to-width ratio of 1:3. In general, charges of
less than 5 pounds should be at least 1 inch thick. Charges from 5 to 40 pounds should be 2 inches
thick. Charges of 40 pounds or more should be 4 inches thick. Fasten charges to the target using
wire, adhesive compound, tape, or string. Prop charges against targets with wooden or metal frames
made of scrap or other available materials or place the charges in boreholes.

f. Method of Tamping. If you do not completely seal or confine the charge or if you do not
ensure the material surrounding the explosive is balanced on all sides, the explosive’s force will
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escape through the weakest spot. To keep as much explosive force as possible on the target, pack
material around the charge to fill any empty space. This material is called tamping material and
the process is called tamping. Sandbags and earth are examples of common tamping materials.
Always tamp charges with a nonsparking instrument.

g. Direction of Initiation. The direction in which the shockwave travels through the explosive
charge will affect the rate of energy transmitted to the target. If the shock wave travels parallel to
the surface of the target (Figure 3-1, diagram 1), the shock wave will transmit less energy over a
period of time than if the direction of detonation is perpendicular to the target (Figure 3-1, diagram
2). For best results, initiate the charge in the center of the face opposite the face in contact with the
target.

4 \ N

N N

' D j}rge/) Shock wave

Diagram 1

Shock wave

N
w /7NN
(V-
A

1

k Diagram 2 )
Figure 3-1. Direction of initiation

3-4. Charge Selection and Calculation.

a. Selection. Explosive selection for successful demolition operations is a balance between
the critical factors listed above and the practical aspects: target type; the amount and types of
explosives, materials (such as sandbags), equipment, and personnel available; and the amount of
time available to accomplish the mission.

b. Calculation. Use the following procedure to determine the weight (P) of the explosive
required for a demolition task, in pounds of TNT. If you use an explosive other than TNT, adjust
P accordingly by dividing P for TNT by the relative effectiveness (RE) factor of the explosive you
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plan to use |(Table 1-1f page 1-2). Use the following six-step, problem-solving format for all charge
calculations:

(1) Determine the critical dimensions of the target.

(2) Calculate the weight of a single charge of TNT to two decimal places by using the
appropriate demolition formula (do not round). If your calculations are for TNT, skip to Step 4.

(3) Divide the quantity of explosive by the RE factor (carry the calculations to two decimal
places, and do not round). If you are using TNT, skip this step.

(4) Determine the number of packages of explosive for a single charge by dividing the
individual charge weight by the standard package weight of the chosen explosive. Round this result
to the next-higher, whole package. Use volumes instead of weights for special purpose charges
(ribbon, diamond, saddle, and similar charges).

(5) Determine the number of charges for the target.

(6) Determine the total quantity of explosives required to destroy the target by multiplying the
number of charges (Step 5) by the number of packages required per charge (Step 4).

Section Il. Normal Cutting Charges

3-5. Timber-Cutting Charges. Plastic explosives are the best timber-cutting charges for both
internal and external placement. These explosives are good internal charges because you can easily
tamp them into boreholes. They make excellent external charges, as they are easy to tie, tape, or
fasten to the target. Timber will vary widely in its physical properties from location to location,
requiring careful calculation. Therefore, make test shots on the specific type of timber to determine
the optimal size of the timber-cutting charge.[Example A-1 (page A-1) shows how to calculate
internal timber-cutting charges.

a. Internal Charges. Use the following formula to calculate internal cutting charges:

_ D p=00040? (3-1)
50 =Y
where-

P =TNT (or equivalent) required per tree, in pounds.
D =diameter or least dimension of dressed timber, in inches.

Use one hole to place the explosive in trees up to 18 inches in diameter. For larger trees, use
two holes, drilled at right angles to each other without intersecting, but as close together as possible.
Drill 2-inch diameter holes to a depth equal to two-thirds the diameter of the tree. Split the required
charge evenly between the holes. Doing this will allow enough room to place the explosive in the
holes and leave enough room to cap them with mud or clay ). For dimensioned timber
requiring two boreholes, place the boreholes side by side. When placing the charges, form the
plastic explosive to approximate the diameter of the hole. Try to minimize the amount of molding
s0 as not to reduce the density of the explosive. Prime the charge with detonating cord
[2-5H, page 2-14) and place the charge in the hole. Finish filling the holes by packing them with
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mud or clay, using a nonsparking tool. When using two boreholes, connect the branch lines in a
*

junction box (Figure 2-39, page 2-27).

~

Double hole

1

Single hole

Tamping

».MV

nr

Figure 3-2. Timber-cutting charge (internal)

b. External Charges. To be most
effective, external charges should be
rectangular, 1 to 2 inches thick, and twice as
wide as they are high. Remove the bark to
place the explosive indirect contact with solid
wood and to reduce air gaps between the
charge and the wood. If the timber is not
round or if the direction of fall is not
important, place the explosive on the widest
face. Doing this will concentrate the force of
the blast through the least dimension of the
timber. Trees will fall toward the side on
which the explosive is placed, unless
influenced by wind or lean of the tree (Figure
3-3). If the tree is leaning the wrong way or a
strong wind is blowing, place a I-pound
kicker charge on the side opposite the main
charge, about two-thirds of the way up the
tree. Fire the kicker charge at the same time
as the main charge. For best results when
using C4, orient the charge’s longest
dimension horizontally. Orienting the

charges vertically tends to allow gaps to
develop between the charges.

f

Direction of fall

Figure 3-3. Timber-cutting charge (external)
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(page A-2) shows how to calculate external timber-cutting charges. Use the following formula to
determine the amount of explosive needed for cutting trees, posts, beams, or other timber, using

untamped external charges:
2

(3-2)

c. Ring Charge. The ring

_b~ _ 2
P= 0 P=0.025D
where-
P = TNT required per target, in pounds.
D =diameter or least dimension of dimensioned timber, in inches.
a N\

, l Less than 30" diameter

If adhesive face of
explosive will not

stick to tree, wrap
tree with tape.

Figure 3-4. Timber-cutting ring charge

charge is a band of explosives
completely circling the tree
(Figure 3-4). The explosive band
should be as wide as possible and
at least 1/2 inch thick for
small-diameter trees (up to 10
inches in diameter) and 1 inch
thick for medium- and
large-diameter trees (up to 30
inches in diameter). Use this
technique when stump elimination
is important and the direction of
fall is not. For example, removing
stumps would be important when
clearing timber for a helicopter
landing zone. Determine the
amount of explosive necessary by

using the external-charge formula. Prime the ring charge in two opposing places with branch lines.
Connect the branch lines in a junction box (Figure 2-35, page 2-27).

d. Underwater Charge. To cut a timber pile underwater,

use a method similar to the one

illustrated in[Figure 3-5 Determine the size of the charge using the external-charge formula. Place
the charge on the upstream side of the pile and as deep as possible. The stream flow on this part of

the pile will maximize the tamping effect on the explosive.
e. Abatis. Fallen-tree obstacles

(Figure 3-6) are made by cutting trees that remain attached to

their stumps. Since trees vary in their physical properties, a test shot is required. Use the following
formula to compute the amount of TNT required for the test shot:

2
=50
where—

P = TNT required per tree, in pounds.

P or P=002D%

(3-3)

D = diameter or least dimension of dimensioned timber, in inches.
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Figure 3-5. Cutting a timber pile underwater

(1) Placement. Place abatis charges in the same
way as external timber charges except place the
charges 5 feet above ground level. The tree will fall
toward the side where the explosive is attached
unless influenced by the lean of the tree or wind.

(2) Special Considerations. Consider the
following when creating an abatis:

Make sure the obstacle will cover at least
75 meters from end to end.

Make sure the individual trees are at least
24 inches in diameter. Smaller trees are
not effective obstacles against tracked
vehicles.

Fell trees 3 to 4 meters apart. Doing this Figure 3-6. Abatis

creates a condition that prevents tracked

vehicles from driving over the top of the obstacle.

Fell the trees at a 45-degree angle toward the enemy.

Simultaneously detonate the charges on the trees on one side of the road at a time. Then,
fell the trees on the other side of the road. Delay blasting of the trees on the other side
of the road until the frost trees have completely fallen.

To make obstacles harder to remove, place mines, booby traps, or barbed or concertina
wire in the obstacle, and cover the obstacle with director indirect fire.

f. Hasty Timber Calculations.|Table 3-1|(page 3-8) lists the required number of C4 packages
for cutting timber with internal, external, and abatis charges.
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Table 3-1. Timber-cutting charge size

e Packages of Composition C4 Required (1.25-Pound Packages)
"_I'_‘:;ge by Timber Diameter (Inches) -
6 8 10 12 15 18 21 24 27 30 33 36
Internal 1 1 1 1 1 1 2 2 2 3 3 4
External 1 1 2 3 4 5 7 9 11 14 17 20
Abatis —_ —_ — — — — — 7 9 11 13 16
NOTE: Packages required are rounded UP to the next whole package.

3-6. Steel-Cutting Charges.

WARNING
Steel-cutting charges produce metal fragments.
Proper precautions should be taken to protect

personnel. Refer to| Table 6-3} page 6-7.

a. Target Factors. The following target factors are critical in steel-structure demolitions, more
so than with other materials:

(1) Target Configuration. The configuration of the steel in the structure determines the type
and amount of charge necessary for successful demolition. Examples of structured steel are I-beams,
wide-flange beams, channels, angle sections, structural tees, and steel plates used in building or
bridge construction. (page A-3) shows how to calculate steel-cutting charges for
wide-flange beams and girders.

(2) Target Materials. In addition to its configuration, steel also has varied composition:

(3 High-carbon steel. Metal-working dies and rolls are normally composed of high-carbon
steel and are very dense.

(b) Alloy steel. Gears, shafts, tools, and plowshares are usually composed of alloy steel.
Chains and cables are often made from alloy steel; however, some chains and cables are composed
of high-carbon steel. Alloy steel is not as dense as high-carbon steel.

(c) Castiron. Some steel components (such as railroad rails and pipes) are composed of cast
iron. Cast iron is very brittle and easily broken.

(d) Nickel-molybdenum steel. This type of steel cannot be cut easily by conventional
steel-cutting charges. The jet from a shaped charge will penetrate it, but cutting requires multiple
charges or linear-shaped charges. Nickel-molybdenum steel shafts can be cut with a diamond
charge. However, the saddle charge will not cut nickel-molybdenum shafts. Therefore, use some

method other than explosives to cut nickel-molybdenum steel, such as thermite or acetylene or
electrical cutting tools.

b. Explosives Factors. In steel-cutting charges, the type, placement, and size of the explosive
are important. Confining or tamping the charge is rarely practical or possible. The following factors
are important when selecting steel-cutting charges:
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(1) Type. Select steel-cutting charges that operate with a cutting effect. Percussive charges
are not very effective for steel cutting. Plastic explosive (C4) and sheet explosive (Ml 18) are best.
These explosives have very effective cutting power and are easily cut and shaped to fit tightly into
the grooves and angles of the target. These explosives are particularly effective when demolishing
structural steel, chains, and steel cables.

(2) Placement (Figure 3-7). To achieve the most effective initiation and results, ensure that—

The charge is continuous over the complete line of the proposed cut.
There is close contact between the charge and the target.

The width of the charge’s cross section is between one and three times its thickness. Do
not use charges more than 6 inches thick because you can achieve better results by
increasing the width rather than the thickness.

Long charges are primed every 4 to 5 feet. If butting C4 packages end to end along the
line of the cut, prime every fourth package.

. The direction of initiation is perpendicular to the target (Figure 3-1, page 3-3).
e ~

T Ji&

| (=1

Charge in Place Charge Split and
on One Side Placed on Two Sides

\ ©°nOne Side ed on d y
Figure 3-7. Placement of charges on steel members

(3) Size. The size of the charge is dictated by the target steel’s type and size and the type of
charge selected. Use either C4 or TNT block explosives for cutting steel. C4 works best. Each
steel configuration requires a unique charge size.

(a) Block charge. Generally, the following formula will give you the size of charge necessary
for cutting I-beams, built-up girders, steel plates, columns, and other structural steel sections. (When
calculating cutting charges for steel beams, the area for the top flange, web, and bottom flange must
be calculated separately.) Built-up beams also have rivet heads and angles or welds joining the
flanges to the web. You must add the thickness of one rivet head and the angle iron to the flange
thickness when determining the thickness of a built-up beam’s flange. Use the thinnest point of the
web as the web thickness, ignoring rivet-head and angle-iron thickness. Cut the lattice of
lattice-girder webs diagonally by placing a charge on each lattice along the line of the cut. Use
and 33 (page 3-10) to determine the correct amount of C4 necessary for cutting steel
sections. Use the following formula to determine the required charge size (Table 3-3, page 3-10,
is based on this formula):
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P= (%)A or P=0.375A

where—

P =TM required, in pounds.

A =cross-sectional area of the steel member, in square inches.

Table 3-2. Hasty steel-cutting chart for TNT

Average Pounds of explosive* for rectangular steel sections of glven dimenslons
Thickness
of
Section Helght of section (In)
(in)
2 | 3| 4|5 |6 |7 |89 1011|1214 |16 |18 | 20 | 22 ] 24
V4 2030405060708 ;0% {10 11}12113 |15 (17|19 21|23
E2 0c3;05|)06|07 (0911121314 (16 |17]|20|23 |26 |28 |3.1]|34
Vo 04,06 (08 [10|12|14 (15|17 |19 |21 |23{27|3.0|34([38|42]|45
W% 05107 (10|12 |14 (171922124 |27 |29 |33 38|43 |47 |52}57
Ys 06/09 (12|14 |17 (20|23 26 |28|31([34|40|45|51 (576368
] 07110 14 17 12024 2730838374048 5360667378
1 08(12(15|19|23|27(30|34|38|42|45|53|6.0|68|75|83]09.0
*TNT
Table 3-3. Hasty steel-cutting chart for C4
Section Woeight of Composition C4 Required for Rectangular Steel Sections
Thickness (Helght or Width, in Inches)

Unches) ' 5 1 3 [ 4 | 5 [ 6 |8 [10] 1214 |16 | 18 | 20 | 22 | 24
1/4 02|03|03|04|05|/06|08 09 (10|12 |13 |15 | 16| 1.8
3/8 0310405 (06)|07 09|11 [13 |15 |18 | 2021 ]24]26
12 0305106 |08|09 121518 |21 |23 |26 |29 | 32| 34
5/8 04 06|08 |09 |11 |15 |18 |22 |25 |29 |32 |35 |39]43
3/4 0507|0911 |13 |18 | 21 | 26| 3.0 | 34| 38| 43 | 47 | 51
7/8 06 08|11 (13|15 21|25 |30(|35| 4 |45 |50 |551]59

1 06 | 09|12 (15|18 |23 |29 | 34|40 45|51 |56 | 62| 68

TPV W

To use this table:
1. Measure each rectangular section of the total member separately.

2. Find the approparite charge size for the rectangular section from the table. If the section dimension is
not listed in the table, uset

v Qi wow

he next-larger dimension.

NOTE: Round UP to the nearest 1410 pound when calculating charge sizes.

3. Add the individual charges for each section to obtain the total charge weight.

3-10
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(b) High-carbon or alloy steel. Use the following formula to determine the required charge

for cutting high-carbon or alloy steel:

P=D’
where—
P =TNT required, in pounds.

D = diameter or thickness of section to be cut, in in

(3-5)

ches.

(c) Steel bars, rods, chains, and cables
(up to 2 inches). The size of these materials
makes proper charge placement difficult. For
example, Figure 3-8 shows charge placement
on a chain. If the explosive is long enough to
bridge both sides of the link or is large enough
to fit snugly between the two links, use one
charge. If the explosive is not large enough to
bridge both sides, use two charges. Use the

(i

f explosive block
bridges the link--

if not, use two S I
following amount of explosive: blocks, one on N B
each side of link. ] _ /"
For materials up to 1 inch in : i \
. . 10" ;
diameter or thickness, use 1 pound DT 1
of explosive, l - :-A/ Va
For materials between 1 and 2 in- - —
ches in diameter or thickness, use 2 \_ Y.
pounds of explosive. Figure 3-8. Charge placement on chains
(d) Steel bars, rods, chains, and cables )
(over 2 inches). When the target diameter or Explosive Bindin
thickness is 2 inches or greater, use equation 3-4. AN or ° Steel cable
When the thickness or diameter is 3 inches or — tape é
greater, place half of the charge on each side of, | —~—J4—— o B
the target and stagger the placement to produce | === == g = == k= == ==
the maximum shearing effect (Figure 3-9). =TT """
(e) Railroad rails. The height of the \_ J

railroad rail is the critical dimension for
determining the amount of explosive required.
For rails 5 inches or more in height, crossovers,

Figure 3-9. Charge placement on steel

and switches, use 1 pound of C4 or TNT. For rails less than 5 inches high, use 1/2 pound of C4 or
TNT (Figure 3-10, page 3-12). Railroad frogs require 2 pounds of C4 or TNT. Place the charges

at vulnerable points, such as frogs, curves, switches,
at alternate rail splices for a distance of 500 feet.

3-11

and crossovers, if possible. Place the charges
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Section Il1. Special Cutting Charges

3-7. Purpose. When time and circumstances permit, you can use the special cutting charges
(ribbon, saddle, and diamond charges) instead of conventional cutting charges. These charges may
require extra time to prepare, since they require exact and careful target measurement to achieve
optimal effect. With practice, an engineer can become proficient at calculating, preparing, and
placing these charges in less time than required for traditional charges. Special cutting charges use
considerably less explosive than conventional charges. Use plastic-explosive (M112) or
sheet-explosive (M118 or MI86) charges as special charges. C4 requires considerable cutting,
shaping, and molding, which may reduce its density and, therefore, its effectiveness. Sheet
explosive is more suitable than C4, since sheet explosive is more flexible and requires less cutting.
Use of these charges requires considerable training and practice. The charges are thin and require
blasting caps crimped to a detonating-cord branch line for initiation. (A detonating-cord knot will
work but is difficult to place and can ruin the advantage of the special charge shape).

3-8. Ribbon Charges. Use these charges to cut flat, steel targets up to 3 inches thick (Figure 3- 11).
Make the charge thickness one-half the target thickness but never less than 1/2 inch. Make the charge
width three times the charge thickness and the length of the charge equal to the length of the desired
cut. Detonate the ribbon charge from the center or from either end. When using the ribbon charge
to cut structural steel sections, place the charge as shown in[Figure 3-12. The detonating-cord branch
lines must be the same length and must connect in a junction box (Figure 2-35, page 2-27).[Exampld
(page A-5) shows how to calculate steel-cutting charges for steel plates. The formula for the
ribbon charge is as follows:

a. Charge Thickness. The charge thickness equals one half the target’s thickness; however, it
will never be less than 1/2 inch.

b. Charge Width. The charge width is three times charge thickness.
¢. Charge Length. The charge length equals the length of the desired cut.
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r Width of charge is 3 times the Thickness of charge is half the

. thickness of the target or a
thickness of the c_harge. < minimum of 1/2" thick.

e
\/ Blasting cap

Primed at center

\ )
Fuse lighter \} Time fuse
§ Length of charge equals
T iength of targei. \¥/
‘\‘ "

Figure 3-11. Ribbon charge

\.

\
-

s N
Beams 2" Thick or More

-

Beams Less Than 2" Thick

Offset_flange placed so one
edge is opposite an edge of
the C-shaped charge.

C-shaped charge cuts web and
half of top and bottom flanges.

Offset-tlange charge is placed
so one edge is opposite the
4 . center of C-shaped charge.

A 4 Priming

Detonate from
¢ outer edge.

Detonate

from center. . .
Detonating-cord primers must

\_ J
Figure 3-12. Placement of ribbon charge on structural steel

3-9. Saddle Charge. This steel-cutting method uses the destructive effect of the cross fracture
formed in the steel by the base of the saddle charge (end opposite the point of initiation). Use this
charge on mild steel bars, whether round, square, or rectangularly shaped, up to 8 square inches or
8 inches in diameter (Figure 3-13, page 3-14). Make the charge a uniform I-inch thick. Example
(page A-7) shows how to calculate steel-cutting charges for steel bars, Determine the
dimensions of the saddle charge as follows:

a. Dimensions.
(1) Thickness. Make the charge 1 inch thick (standard thickness of MI 12 block explosive).
(2) Base Width. Make the base width equal to one-half the target circumference or perimeter.

(3) Long-Axis Length. Make the long-axis length equal to the target circumference or
perimeter.
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4 Thickness of )

End View M112 (C4) block

o )
\_
Side View
<— Long axis —
Circumference of target
Top View Base is half the circumference
of the targst
— / | )
Detonate at

\ apex of long axis. Y,

Figure 3-13. Saddle charge

~ b. Detonation. Detonate the saddle charge by placing a blasting cap at the apex of the long
axis.

¢. Placement. The long axis of the saddle charge should be parallel with the long axis of the
target. Cut the charge to the correct shape and dimensions and then place it around the target. Ensure
the charge maintains close contact with the target by taping the charge to the target.

3-10. Diamond Charge. This technique, the stress-wave method, employs the destructive effect
of two colliding shock waves. The simultaneous detonation of the charge from opposite ends
Figure 3-14) produces the shock waves. Use the diamond charge on high-carbon or alloy steel
pars up to 8 inches in diameter or having cross-sectional areas of 8 square inches or less. Example
@(page A-T) shows how to calculate steel-cutting charges for high-carbon steel.

a. Dimensions.
(1) Thickness. Make the charge 1 inch thick (standard thickness of MI12 block explosive).

(2) Long-Axis Length. Make the long-axis length equal to the target circumference or
perimeter.

(3) Short-Axis Length. Make the short-axis length equal to one-half the target circumference
or perimeter.
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Top View Side View

Points of detonation
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End View / : ;
Points of detonation Long axis
—'(D‘e,\ equals
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o (1" thick) Electric or
nonslectric
system
\ J

Figure 3-14. Diamond charge

b. Placement. Place the explosive completely around the target so that the ends of the long
axes touch. You may have to slightly increase the charge dimensions to do this. To ensure adequate
contact with the target, tape the charge to the target.

¢. Priming. Prime the diamond charge (Figure 3-14) with two detonating cord branch lines
using one of the following methods:

Detonating cord knots (Figure 2-15, page 2- 14).

Two electric blasting caps in a series circuit (Figure 2-7, page 2-8).
Two nonelectric blasting caps (Figure[2-35, page 2-27).

NOTE: When using detonating cord knots or nonelectric blasting caps, the branch lines must be
the same length.

Section V. Breaching Charges

3-11. Critical Factors. Use breaching charges to destroy bridge piers, bridge abutments, and
permanent field fortifications. The size, shape, placement, and tamping or confinement of breaching
charges are critical to success. The size and confinement of the explosive are the most critical factors
because the targets are usually very strong and bulky. The intent of breaching charges is to produce
and transmit sufficient energy to the target to make a crater and create spalling. Breaching charges
placed against reinforced concrete will not cut metal reinforcing bars. Remove or cut the
reinforcement with a steel-cutting charge after the concrete is breached.

3-12. Computation.

a. Formula. Determine the size of the charge required to breach concrete, masonry, rock, or
similar material by using the following formula:

3-15


http://www.fortliberty.org/military-library/fm5-250/CH2.PDF
http://www.fortliberty.org/military-library/fm5-250/CH2.PDF
http://www.fortliberty.org/military-library/fm5-250/CH2.PDF

FM 5-250

P=RKC

where—

P =TNT required, in pounds.
R = breaching radius, in feet.

K = material factor, which reflects the strength, hardness, and mass of the
material to be demolished, (Table 3-4).
C =tamping factor, which depends on the location and tamping of the charge (Figure 3-15).

Table 3-4. Material factor (K) for breaching charges

(3-6)

Material Breaching Radius (R) K
Earth All values 0.07
Poor masonry, Less than 1.5 m (5 ft) 0.32
Shale,
Hardpan, 1.5 m (5 ft) or more 0.29
Good timber,
Earth construction
Good masonry, 0.3 m(1ft) orless 0.88
Concrete block, Over 0.3 m (1 ft) to less than 0.9 m (3 ft) 0.48
Rock 0.9 m (31t) to lessthan 1.5 m (5 ft) 0.40
1.5 m (5 1t) to less than 2.1 m (7 ft) 0.32
2.1 m (7 ft) or more 0.27
Dense concrete, 0.3 m(11t) orless 1.14
First-class masonry Over 0.3 m (1 ft) to less than 0.9 m (3 ft) 0.62
0.9 m (3 ft) to less than 1.5 m (5 ft) 0.52
1.5 m (5 ft) to less than 2.1 m (7 ft) 0.41
2.1 m (7 ft) or more 0.35
Reinforced concrete 0.3 m(1ft) orless 1.76
(Factor does not Over 0.3 m (1 ft) to less than 0.9 m (3 ft) 0.96
consider cutting 0.9 m (3 ft) to less than 1.5 m (5 )t 0.80
concrete) 1.5 m (5 ft) to less than 2.1 m (7 ft) 0.63
2.1 m (7 ft) or more 0.54
4 )
Placed ufx Tamped or Elevategd Earth Ground-placed
gggro stemmed Fill I?gg' untamp: ‘S”t;ﬂ?w  tamping__ untamped 7
] N\ \ !
of 'R N ¥ A / . ‘ __ A l PR N ]
747 NGV AN )/
e (N A7 T x| T4\ VA
, oy R \
N
C=36
. J/
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b. Breaching Radius (R). The breaching radius for external charges is equal to the thickness
of the target being breached. For internal charges placed in the center of the target’s mass, the
breaching radius is one half the thickness of the target. If the charge is placed at less than half the
mass thickness, the breaching radius is the longer of the distances from the center of the charge to
the outside surfaces of the target. For example, when breaching a 4-foot wall with an internal charge
placed 1 foot into the wall, the breaching radius is 3 feet (the longest distance from the center of the
explosive to an outside target surface). If placed at the center of the wall’s mass, the explosive’s
breaching radius is 2 feet (one-half the thickness of the target). The breaching radius is 4 feet for
an external charge on this wall. Round values of R to the next-higher Y.-foot distance for internal
charges and to the next-higher ¥2-foot distance for external charges.

c. Material Factor (K). K represents the strength and hardness of the target material.[Table]
gives values for K for various types and thicknesses of material. When you are unable to
positively identify the target material, assume the target consists of the strongest type of material in
the general group. Always assume concrete is reinforced and masonry is first-class unless you know
the exact condition and construction of the target materials.

d. Tamping Factor (C). C depends on the charge location and materials used for tamping.
illustrates methods for placing charges and gives the values of C for both tamped and
untamped charges. When selecting a value for C from [Figure 3-15, do not consider a charge tamped
with a solid material (such as sand or earth) as fully tamped unless you cover the charge to a depth
equal to or greater than the breaching radius.

3-13. Breaching Reinforced Concreteives the number of C4 packages
required for breaching reinforced-concrete targets. [Example A-9 |(page A-8) shows how to calculate
the breaching charge for a reinforced-concrete pier. The amounts of C4 in the table are based on
equation 3-6. To use the table, do the following:

a. Measure the concrete thickness.

b. Decide how the charge will be placed against the target. Compare the method of placement
with the diagrams at the top of the|Table 3-5 (page 3-18). If in doubt about which column to use,
always use the column that lists the greatest amount of explosive.

¢. Using the column directly under the chosen placement method, select the amount of
explosive required, based on target thickness. For example, 200 packages of C4 are required to
breach a 7-foot reinforced-concrete wall with an untamped charge placed 7 feet above ground.
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Table 3-5. Breaching charges for reinforced concrete

Placement Methods
R R R R R R R
i | I | |
Concrete 7 ZI A
Thickness NN 77772%\ -
(Feet) AU 2N
A s sz
Z N
- A N
C=18 C=20 C=36
4149 iICamnacitinn NAY
[ By ‘VVIIIFUBIIIUII U"l’
2.0 1 5 9 10 17
2.5 2 g 17 18 33
3.0 2 13 24 26 47
3.5 4 21 37 41 74
4.0 5 31 56 62 111
4.5 7 44 75 88 157
5.0 g 48 85 g5 170
55 12 63 113 126 226
8.0 13 82 147 163 293
6.5 i7 104 i86 207 372
7.0 21 i1 200 222 399
7.5 26 i37 245 273 490
8.0 31 166 298 331 595
NOTE: The results of aii caicuiations for this tabiz have been rounded UP to the next whoie
package.

3-14. Breaching Other Materials. You can also use Table 3-5 to determine the amount of C4
required for other materials by multiplying the value from the table by the proper conversion factor

from| Table 3-§. Use the following procedure:

a. Determine the type of material in the target. If in doubt, assume the material to be the
strongest type from the same category.

b. Determine from Table 3-5 the amount of explosive required if the object were made of
reinforced concrete.

¢. Find the appropriate conversion factor from[Table 3-6
d. Multiply the number of packages of explosive required (from Table 3-5) by the conversion

factor (from[Table 3-6).
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Table 3-6. Conversion factors for material
other than reinforced concrete

Conversion

Material Factor
Earth 0.1
Ordinary masonry
Hardpan
Shale
Ordinary concrete 05
Rock
Good timber
Earth construction
Dense concrete 0.7
First-class masonry '

3-15. Number and Placement of Charges.

a. Number of Charges. Use the following formula for determining the number of charges
required for demolishing piers, slabs, or walls:
w

=R (3-7)

where-

N = number of charges. (If N is less than 1.25, use one charge; if N is 1.25 but less than 2.5,
use two charges; if N is equal to or greater than 2.5, round to the nearest whole number
and use that many charges.)

pier, slab, or wall width, in feet.

breaching radius, in feet.

W
R

The first charge is placed R distance in /7~ N
from one side of the target. The remainder
of the charges are spaced at a distance of 2R
apart (Figure 3-16).

' R | @R iy 2 |
b. Placement. m\ﬁ < >

(1) Limitations. Piers and walls offer : [ \ y

limited locations for placing explosives. Y C1 v g
Unless a demolition chamber is available,
place the charge (or charges) against one face
of the target. Placing a charge above ground . J
level is more effective than placing one Figure 3-16. Charge placement

directly on the ground. When the demolition

requires several charges to destroy a pier, slab, or wall and you plan to use elevated charges,
distribute the charges equally, no less than one breaching radius high from the base of the target.
Doing this takes maximum advantage of the shock wave. If possible, place breaching charges so
that there is a free reflection surface on the opposite side of the target. This free reflection surface
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allows spalling to occur. If time permits, tamp all charges thoroughly with soil or filled sandbags.
The tamped area must be equal to or greater than the breaching radius. For piers, slabs, or walls

partially submerged in water, place charges equal to or greater than the breaching radius below the
water line, if possible (Figure 3-15, page 3-16).

(2) Configuration. For maximum effectiveness, place the explosive charge in the shape of a
flat square. The charge width should be approximately three times the charge thickness. The
thickness of the charge depends on the amount of explosive required (Table 3-7).

Table 3-7. Breaching charge thickness*

Charge
Charge Welght Thickness
(Pounds) (Inches)
Less than 5 1
5 to less than 40 2
40 to less than 300 4
300 or more 8
*Approximate values

3-16. Counterforce Charge.

a. Use. This special breaching technique is effective against rectangular masonry or concrete
columns 4 feet thick or less. It is not effective against walls, piers, or long obstacles. The obstacle
also must have at least three free faces or be freestanding. If constructed of plastic explosives (C4)
and properly placed and detonated, counterforce charges produce excellent results with a relatively
small amount of explosive. Their effectiveness results from the simultaneous detonation of two
charges placed directly opposite each other and as near the center of the target as possible (Figure
3-17).

é )

. \ Detonating cord from charges Detonating cord

Tape\g \ Tapg Bla;ng cap
/ \l / ”Tlmetuse &/

Detgnatmg : SRR
COia
/ >/ \ To line main
Junction box
Lengths of cord
Detonatin cord branch

must be equal. line from Ilgna main

N J/

Figure 3-17. Counterforce charge

b. Calculation. The thickness or diameter of the target determines the amount of plastic
explosive required. The amount of plastic explosive equals 1% times the thickness of the target, in
feet (1 % pounds of explosive per feet). Round fractional measurements to the next higher half foot
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before multiplying. For example, a concrete target measuring 3 feet 9 inches thick requires 6 pounds
of plastic explosive (1.5 Ib/foot x 4 feet).

c. Placement. Split the charge in half. Place the two halves directly opposite each other on
the target. This method requires accessibility to both sides of the target so the charges will fit flush
against their respective target sides.

d. Priming. Prime both charges on the face farthest from the target. Join the ends of the
detonating-cord branch lines in a junction box (Figure 3- 17). The length of the branch lines from
both charges must be equal to ensure simultaneous detonation.

Section V. Cratering and Ditching Charges

3-17. Factors.

a. Sizes. To be effective obstacles, road craters must be too wide for track vehicles to span and
too deep and steep-sided for any vehicle to pass through. Blasted road craters will not stop modern
tanks indefinitely. A tank, making repeated attempts to traverse the crater, will pull soil loose from
the slopes of the crater, filling the bottom and reducing both the crater’s depth and angle of slope.
Road craters are effective antitank obstacles if a tank requires three or more passes to traverse the
crater, thereby providing enough time for antitank weapons to stop the tank. Road craters should
be large enough to tie into natural or constructed obstacles at each end. Improve the effectiveness
of blasted road craters by placing log hurdles on either side, digging the face of the hurdle vertically
on the friendly side, mining the site with antitank and antipersonnel mines, filling the crater with
water, or by using other means to further delay enemy armor. Cut road craters across the desired
gap at a 45-degree angle from the direction of approach. This angled cut will increase the tank’s
tendency to slip sideways and ride off its track. To achieve sufficient obstacle depth, place craters
in multiple or single rows, enhancing some other obstacle, such as a bridge demolition. When
creating more than one row of craters, space them far enough apart so that a single armored vehicle
launch bridge (AVLB) will not span them.

b. Explosives. All military explosives can create antitank craters. When available, use the
40-pound, ammonium-nitrate cratering charge (Figure 1-5, page 1-8) for blasting craters.

¢. Charge Confinement. Place cratering charges in boreholes and tamp them.

3-18. Breaching Hard-Surfaced Pavements. Breach hard-surfaced pavements so that holes can
be dug for the cratering charges. This can be done by exploding tamped charges on the pavement
surface. Use a I-pound charge of explosive for each 2 inches of pavement thickness. Tamp the
charges twice as deep as the pavement thickness. Shaped charges also are effective for breaching
hard-surfaced pavements. A shaped charge will readily blast a small-diameter borehole through
the pavement and into the subgrade. Blasting the boreholes with shaped charges will speed up the
cratering task by first, eliminating the need to breach the pavement with explosive charges and then
digging the hole for the cratering charge. Do not breach concrete at an expansion joint because the
concrete will shatter irregularly. (page 1-10) lists hole depths and optimum standoff
distances when using the 15- or 40-pound shaped charges against various types of material, Shaped
charges do not always produce open boreholes capable of accepting a 7-inch diameter cratering
charge. You may need to remove some earth or widen narrow areas to accommodate the cratering
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charge. Widen deep, narrow boreholes by knocking material from the constricted areas with a pole
or rod or by breaking off the shattered concrete on the surface with a pick or crowbar.

3-19. Hasty Crater. This method takes the least amount of time to construct, based upon the
number and depth of the boreholes. However, it produces the least effective barrier because of its
depth and shape (Figure 3-1 8). The hasty method forms a V-shaped crater about 6 to 7 feet deep
and 20 to 25 feet wide, extending approximately 8 feet beyond each end borehole. The sides of the
crater slope 25 to 35 degrees. Modern US tanks require an average of four attempts to breach a
hasty crater. To forma crater that is effective against tanks, boreholes must be at least 5 feet deep
with at least 50 pounds of explosive in each hole. Use the following procedure to create a road
crater:

( )

\ J
Figure 3-18. Placing charges for a hasty crater

a. Boreholes. Dig all boreholes to the same depth (5 feet or deeper recommended). Space the
boreholes at 5-foot intervals, center to center, across the road. Use the following formula to compute
the number of boreholes:

= —5'—+ 1 (3-8)
where-
N = number of boreholes; round fractional numbers to next higher whole number.
L = length of the crater, in feet. (Measure across the area to be cut. Round fractional

measurements to the next higher foot).

16 = combined blowout of 8 feet each side.
= 5-foot spacing.

1 = factor to convert from spaces to holes.

b. Charge Size. Load the boreholes with 10 pounds of explosive per foot of borehole depth.
When using standard cratering charges, supplement each charge with additional explosives to obtain
the required amount. For example, a 6-foot hole would require one 40-pound cratering charge and
20 pounds of TNT or C4.
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c. Firing System. Use dual firing systems when time and explosives permit (Figures 2-27,
page 2-24). Initiate with either electric or nonelectric caps. Dual prime the 40-pound cratering

charge as shown inFigure 2-21 (page 2-20).

d. Tamping. Tamp all boreholes with suitable materials.

3-20. Deliberate Crater.Figure 3-19 illustrates a method that produces a more effective crater
than the hasty method. Modem US tanks require an average of eight attempts to breach a deliberate
crater. Placing charges deliberately produces a V-shaped crater, approximately 7 to 8 feet deep and
25 to 30 feet wide, with side slopes of 30 to 37 degrees. The crater extends approximately 8 feet
beyond the end boreholes. (page A-9) shows how to calculate a cratering charge.
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Figure 3-19. Placing charges for a deliberate crater

a. Determine the number of boreholes required, using the same formula as for a hasty crater.

When there is an even number of holes (Figure 3-20| page 3-24), place two adjacent 7-foot boreholes
in the middle.

b. Dig or blast the boreholes 5 feet apart, center to center, in a line across the area to be cut.
Make the end boreholes 7 feet deep and the other boreholes alternately 5 and 7 feet deep. Never
place two 5-foot holes next to each other.

c. Place 80 pounds of explosive in the 7-foot holes and 40 pounds of explosive in the 5-foot
holes.

d. Use dual firing systems page 2-24). Initiate with either electric or nonelectric
caps. Dual prime the 40-pound cratering charge as shown in{Figure 2-21| (page 2-20).

e. Tamp all charges with suitable materials.

3-21. Relieved-Face Crater. The method shown in (page 3-24) produces a crater that
is a more effective obstacle to modern tanks than the standard V-shaped crater. This technique
produces a trapezoidal-shaped crater about 7 to 8 feet deep and 25 to 30 feet wide with unequal side
slopes. In compact soil, such as clay, the relieved-face cratering method will create an obstacle such
as the one illustrated in| Figure 3-20|(page 3-24). The side nearest the enemy slopes approximately
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25 degrees from road surface to crater bottom. The opposite (friendly) side slopes approximately
30 to 40 degrees from road surface to crater bottom. However, the exact shape of the crater depends
on the type of soil. Use the following procedure to create a relieved-face crater:

4 Enemy Row )
P = ¥ « Jj
instantaneous (:) 7 (5 7 $
electric cap >l v
/c. T 4 4 4 ]
&
S O )
[ /First delay .I.d_-/_;r[J_-f_;,L -7 J
T~ /i electriccap|Y " Y " " VY ' T Y|
o T W inax | [ T[]
25 min e slope y / 1§ p;
slope Friandlv Raws
I Pignuly mow
| NOTE: Cover detonating cord
\_ with a minimum of 6" of soil. J

Figure 3-20. Relieved-face crater

a. On dirt or gravel-surfaced roads, drill two lines of boreholes 8 feet apart, spacing them at
7-foot centers. On hard-surfaced roads, drill the two lines of boreholes 12 feet apart. Use the
following formula to compute the number of boreholes for the friendly-side row:

L-10

N= -
Tt 1 (3-9)

where—

N = number of boreholes; round fractional numbers to the next higher whole number.

L = crater length, in feet. (Measure across the area to be cut. Round fractional
measurements to the next higher foot.)

10 = combined blowout of 5 feet each side.

7 = spacing of holes.

1 = factor to convert spaces to holes.

b. Stagger the boreholes in the row on the enemy side in relation to the holes in the row on the
friendly side (Figure 3-20). The line closest to the enemy will always contain one less borehole
than the friendly line.

c. Make the boreholes on the friendly side 5 feet deep, and load them with 40 pounds of
explosive. Make the boreholes on the enemy side 4 feet deep, and load them with 30 pounds of
explosive.

d. Use a dual firing system for each line of boreholes. Prime any 40-pound cratering charge
as shown in| Figure 2-21 (page 2-20).

e. Tamp all holes with suitable material.

There must be a 0.5- to 1.5-second delay in detonation between the two rows of boreholes.
Detonate the row on the enemy side frost. Then fire the friendly-side row while the earth from the
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enemy-side detonation is still in the air. Use standard delay caps. If the firings cannot be staggered,
fire both rows simultaneously. However, the crater produced by a simultaneous detonation will not
have the same depth and trapezoidal shape as a relieved-face crater.

3-22. Misfire Prevention. The shock and blast of the first row of charges may affect the delayed
detonation of the friendly-side charges. To prevent misfires of the friendly-side charges, protect its
detonating-cord lines by covering them with approximately 6 inches of earth.

3-23. Creating Craters in Permafrost and Ice.

a. Blasting in Permafrost. Permafrost can be as hard as solid rock. Therefore, you must adapt
the procedures for blasting or cratering to accommodate permafrost conditions. In permafrost,
blasting requires approximately twice as many boreholes and larger charges than for cratering
operations in moderate climates. Blasted, frozen soil breaks into clods 12 to 18 inches thick and 6
to 8 inches in diameter. Because normal charges have insufficient force to blow these clods clear
of the boreholes, the span falls back into the crater when the blast subsides.

(1) Boreholes. Before conducting extensive blasting, perform a test on the soil in the area to
determine the number of boreholes needed. Dig the boreholes with standard drilling equipment,
steam-point drilling equipment, or shaped charges. Standard drilling equipment has one serious
defect—the air holes in the drill bits freeze. There is no known method to prevent this freezing.
Steam-point drilling is effective for drilling boreholes in sand, silt, or clay, but not in gravel. Place
the charges immediately after withdrawing the steam point; otherwise, the area around the borehole
thaws and collapses. Shaped charges also are effective for producing boreholes, especially when
forming craters.| Table 1-3i (page 1-10) lists borehole sizes made by shaped charges in permafrost
and ice.

(2) Explosives. If available, use low-velocity explosives, such as ammonium nitrate, for
blasting holes in arctic climates. The displacing quality of low-velocity explosives will more
effectively clear large boulders from the crater. If only high-velocity explosives are available, tamp
the charges with water and let them freeze before detonating. Unless thoroughly tamped,
high-velocity explosives tend to blow out of the boreholes.

b. Blasting in Ice. Access holes in ice are required for obtaining water and determining the
capacity of the ice for bearing aircraft and vehicles. To accommodate rapid forward movements,

you must be capable of quickly determining ice capacities. Blasting operations provide this ability.

(1) Boreholes. Make small-diameter access holes using shaped charges. The M2A4 charge
will penetrate ice as thick as 7 feet; the M3A1 charge will penetrate over 12 feet of ice
page 1-10). The M3AL can penetrate deeper, but it has only been tested on ice approximately 12
feet thick. If placed at the normal standoff distance, the charge forms a large crater at the surface,
requiring you to do considerable probing to find the actual borehole. Use a standoff distance of 42
inches or more with the M2A4 shaped charge to avoid excessive crater formation. The M2A4
creates an average borehole diameter of 3 % inches. An M3A1 borehole has an average diameter
of 6 inches. In late winter, ice grows weaker and changes color from blue to white. Although the
structure and strength of ice vary, the crater effect is similar, regardless of the standoff distance.

(2) Craters. Make surface craters with ammonium-nitrate cratering charges or demolition
blocks. For the best results, place the charges on the surface of cleared ice and tamp them with
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snow. When determining charge size, keep in mind that ice has a tendency to shatter more readily
than soil, and this tendency will decrease the charge’s size.

¢. Making Vehicle Obstacles. Create a vehicle obstacle in ice by first making two or more
rows of boreholes. Space the boreholes 9 feet apart and stagger them in relation to the holes in the
other rows. Suspend MI12 charges about 2 feet below the bottom surface of the ice with cords tied
to sticks, bridging the sticks over the top of the holes. The size of the charge depends on the thickness
and condition of the ice. Use test shots to find the optimum amount. This type of obstacle can
retard or halt enemy vehicles for approximately 24 hours at temperatures near -24 degrees
Fahrenheit.

3-24. Craters as Culverts. Destroying a culvert not more than 15 feet deep may also produce an
effective crater. Prime the charges for simultaneous detonation, and thoroughly tamp all charges
with sandbags. Destroy culverts that are no deeper than 5 feet by placing explosive charges in the
same way as for hasty road craters. Space the boreholes at 5-foot intervals in the fill above and
alongside the culvert. In each hole place 10 pounds of explosives per foot of depth

3-25. Craters as Antitank Ditches. Excavate antitank ditches by either the hasty or deliberate
cratering method (paragraphs 3-19 and 3-20, pages 3-22 and 3-23).

3-26. Ditching Methods. Explosives can create ditches rapidly. Slope ditches at a rate of 2 to 4
feet of depth per 100 feet of run. Place ditches in areas where natural erosion will aid in producing

the correct grade. If you cannot place a ditch in an area aided by erosion, make the ditch deeper,

increasing the depth as the length increases. Use the following methods for creating ditches:

a. Single Line. The single-line method (Figure 3-21) is the most common ditching method.
Detonate a single row of charges along the centerline of the proposed ditch, leaving any further
widening for subsequent lines of charges] Table 3-8|gives charge configurations for the single-line
method.

Figure 3-21. Single-line method of ditching
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Table 3-8. Single-line ditching explosives data

Required wf:‘etg‘#;edof Charges Borehole Borehole
Serlal Ditch Depth | " 0t (x) per Hole Depth (h) | Spacing(s)

Iy .5 I1DAinAde) IEant) IEant)
\y) (Feet) \F VUIiugy \F GGy \reey)

a b d e f

1 0.5 1.5 1.5

2 3.0 i.0 2.0 2.0

3 .0 2.0

4 2.0 50 .

5 10.0 16.0 10.0 8.0 5.0

b. Cross Section. When it is necessary to blast the full width of the ditch in one operation, use
the cross-section method (Figure 3-22). Table 3-9 gives charge configurations for the cross-section
method. Place an extra charge midway between lines of charges.

4 N

N Figure 3-22. Cross-section method of ditching
Table 3-9. Cross-section ditching explosives data
Required Required Width (w) in Feet Charge | BOrenole | Borehole | Row
Serlal | Depth | Number of Boreholes In Each Cross | per Hole D?ﬁ)ih SP?:)'"Q Spgging
() Section (Pounds)| caer) | (Feet) | (Feet)
5 7 9 11
a b c d e f g h I J k
1 25 7.5 11.0 | 13.0 | 16.0 | 18.0 0.5 1.5 1.3 25
2 3.0 10.0 | 13.0 | 16.0 | 19.0 | 22.0 1.0 2.0 1.5 3.0
3 4.0 140 | 19.0 | 240 | 2.0 | 34.0 2.0 3.0 25 45
4 6.0 20.0 | 28.0 | 36.0 | 440 | 52.0 5.0 5.0 4.0 6.0
5 10.0 26.0 | 33.0 | 46.0 | 56.0 | 65.0 10.0 7.0 5.0 8.0
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Section VI. Land-Clearing Charges

3-27. Stump Removal. Stumps have two general root types: taproot and lateral root (Figure 3-23).
Measure the stump diameter 12 to 18 inches above ground level. Round the diameter to the next
higher ¥ foot. Use 1 pound of explosive per foot of diameter for dead stumps and 2 pounds of
explosive per foot of diameter for live stumps. If removing the complete tree, increase the amount
of explosive by 50 percent. If you cannot identify the root type, assume the tree has a lateral root
structure and proceed accordingly.

a. Taprooted Stumps. Two methods are common for removing taprooted stumps. One method
Is to drill a hole in the taproot and place the charge in the hole. Another method is to place charges
on both sides of the taproot, creating a shearing effect (Figure 3-23). If possible, place the charges
In contact with the root and at a depth approximately equal to the diameter of the stump.

b. Laterally Rooted Stumps. When blasting laterally rooted stumps, drill sloping holes between
the roots (Figure 3-23). Drill the holes and place the charges as closely to the center of the stump
as possible, at a depth equal to the radius of the stump base. Trees with large lateral roots may
require additional charges. Place the additional charges directly underneath the lame lateral roots.

~

4 Placement of Char
ge Placement of Charge for
for Taprooted Stumps Lateral-Rooted Stumps

/o
0

g, / Detonating cord

;) \ Cap

Figure 3-23. Stump blasting

3-28. Boulder Removal. Blasting is an effective way to remove boulders. The most practical
methods are snake-hole, mud-cap, and block-hole:

a. Snake-Hole Method. This method involves digging a hole beneath the boulder large enough
to hold the charge. Pack the charge under and against the boulder as shown in[Figure 3-24|[Tabl¢]
lists the required charge sizes.
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Figure 3-24. Boulder blasting

Table 3-10. Boulder-blastingchagges

Charge Size (Pounds)
Boulder Diameter
(Feet) Block-Hole Snake-Hole Mud-Cap
Method Method Method
3 0.250 0.75 2.0
0.375 2.00 3.5
5 0.500 3.00 6.0

b. Mud-Cap Method. Place the charge in a crack or seam in the boulder (Figure 3-24, page

3-28). Cover the charge with 10 to 12 inches of mud or clay.[Table 3-11 lists the required charge
sizes.

¢. Block-Hole Method. Drill a hole in the top of the boulder deep and wide enough to hold the

amount of explosive required|(Table 3-11). Prime the charge with detonating cord and tamp firmly
(Figure 3-24, page 3-28).

3-29. Springing Charge. A springing charge is a comparatively small charge for enlarging a
borehole to accommodate a larger charge. At times, you may have to detonate two or more springing
charges in succession to make the chamber large enough for the final charge. Wait at least two
hours between firing successive charges to allow the borehole to cool, unless you cool the hole with
water or compressed air. For soils, use several strands of detonating cord, 5 to 6 feet long, taped
together to forma multicord wick. For best results, extend the wick the full length of the borehole.
As a general rule, one strand of detonating cord (single-cord wick) will widen a borehole’s diameter
by about 1 inch. For example, a 10-cord wick will create a 10-inch diameter borehole. Make the
initial borehole by driving a steel rod approximately 2 inches in diameter into the ground to the
required depth. Place the wick into the initial borehole with an inserting rod or some other
field-expedient device. The detonating-cord wick works best in hard soils|(paragraph D-{, page
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D-4). If placing successive charges in the same borehole, use water, or compressed air, or wait two
hours to cool the borehole before placing the next charge.

3-30. Quarrying. Military quarries are generally open-faced and mined by the single- or
multiple-bench method. TM 5-332 gives detailed information on military quarries.

Section VII. Special Applications

3-31. Survivability Positions. In many circumstances, the use of explosives can reduce digging
time and effort. Use explosives only in soil that would normally be excavated by pick and shovel.
Explosives are not recommended for excavations less than 2 feet deep. Use small charges buried
and spaced just enough to loosen the soil, limiting the dispersion of soil to as small an area as
possible. Do not attempt to form a crater doing this spreads soil over a large area, affecting
concealment and weakening the sides of the finished position. Explosives can create individual
fighting positions and larger crew-served, gun, or vehicle positions. Using explosives in this manner
requires some advance preparation. In the case of an individual fighting position, the preparation
time may exceed time required to prepare the position by traditional methods.

a. Depth. Place charges 1 foot shallower than the required depth, to a maximum of 4 feet. If
the required depth is greater than 5 feet, dig the position in two stages, dividing the required depth
in half for each stage. Make the boreholes with an earth auger, wrecking bar, picket driver, or other
expedient device.

b. Spacing. For rectangular excavations, dig the boreholes in staggered lines. For circular
excavations, dig the boreholes in staggered, concentric rings. The spacing between boreholes in
each line or ring and between lines or rings should be between 1 and 1.5 times the borehole depth.
Ensure all charges are at least 2 feet inside the proposed perimeter of the excavation. Also, dig an
8-by 8-inch channel around the outer perimeter of the proposed excavation, with the outer edge of
the channel forming the outer edge of the finished excavation. Figure 3-25 shows layouts for
rectangular and circular excavations.
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Figure 3-25. Borehole layouts
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c. Charge Size. Use %-pound charges of plastic explosive to dig foxholes. For large
excavations, use charges between % and 1 % pounds, depending on spacing and soil characteristics.
A test shot is usually necessary to determine the correct charge size.

d. Concealment. Reduce explosion noise and spoil scatter by leaving any sod in place and
covering the site with a blasting mat. Improvise blasting mats by tying tires together with natural
or synthetic rope (steel-wire rope is unacceptable) or by using a heavy tarpaulin.

3-32. Equipment Destruction.

WARNING
Steel-cutting charges produce metal fragments.
Proper precautions should be taken to protect personnel.

Refer to Table 6-3} page 6-7.

a. Guns. Destroy gun barrels with explosives or their own ammunition. Also be sure to remove
or destroy the small components, such as sights and other mechanisms.

(1) Explosive Method.

(@) To prepare a gun for demolition, first block the barrel just above the breach. For
small-caliber guns that use combined projectile-propellant munitions, solidly tamp the first meter
of the bore with earth. For heavier guns that use projectiles separate from propellants, simply load
a projectile and aim the tube to minimize damage should the round be ejected.

(b) Charge Size.|Table 3-11{(page 3-32) details the charge size required for standard barrel
sizes. If necessary, determine the required charge size using the following formula:

p=L (3-10)

where-

P = quantity of explosive (any high explosive), in pounds.
D = bore size of the barrel, in millimeters.

(c) Placement. Pack the explosive, preferably C4, into the breach, immediately behind the
tamping. Place the plastic explosive in close contact with the chamber. Close the breach block as
far as possible, leaving only enough space for the detonating cord to pass without being bent or
broken. If time permits, place 15-pound charges on the drive wheels of tracked guns and on the
wheels and axles of towed guns. Connect the branch lines in a junction box or use a ring main.
Simultaneously detonate all charges.
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Table 3-11. Gun-destruction charge sizes

Barrel Size Charge Size
Serial (Millimeters) (Pounds)

a b c

1 76 10

2 105 18

3 120 23

4 155 38

5 203 66
Note: Determine appropriate charge sizes for barrel sizes not listed by
comparing them to known barrel sizes. For example, you would use the
explosive weight in Serial 3 for a 112-mm barrel (23 pounds); Serial 4
for a 152-mm barrei (38 pounds).

(2) Improvised Method. When block explosives are not available, destroy a gun with its own
ammunition. Insert and seat one round in the muzzle end and a second charge, complete with
propellant charge (if required), in the breach end of the tube. Fire the gun from a safe distance,
using the gun’s own mechanism. Use a long lanyard and ensure the firing party is under cover
before firing the gun.

b. Vehicles. To destroy friendly vehicles, refer to the applicable TM. Use the following
priorities when destroying vehicle components:
Priority 1. Carburetor, distributor, fuel pump or injectors, and fuel tanks and lines.
Priority 2. Engine block and cooling system.
Priority 3. Tires, tracks, and suspension system.
Priority 4. Mechanical or hydraulic systems (where applicable).
Priority 5. Differentials and transfer case.
Priority 6. Frame.

(1) Armored Fighting Vehicles (AFVs). Destroy AFVs beyond repair by detonating a
25-pound charge inside the hull. The charge may be a bulk 25-pound charge or a number of smaller
charges, placed on the driving, turret, and gun controls. To increase the amount of damage to the
AFV, ensure the ammunition within the AFV detonates simultaneously with the other charges, and
ensure all hatches, weapons slits, and other openings are sealed. If it is not possible to enter the
AFV, place the charges under the gun mantle, against the turret ring, and on the final drive
B-26]. If explosives are not available, destroy the AFV by using antitank weapons or fire, or destroy
the main gun with its own ammunition.

(2) Wheeled Vehicles.

(a) Explosives method. Destroy wheeled vehicles beyond repair by wrecking the vital parts
with a sledgehammer or explosives. If high explosives are available, use 2-pound charges to destroy
the cylinder head, axles, and frame.
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(b) Improvised method. Drain the engine oil and coolant and run the engine at full throttle
until it siezes. Finish the destruction by burning the vehicle (ignite the fuel in the tank).

Charge
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Chapter 4
Bridge Demolition

Section |. Requirement

4-1. Purpose of Bridge Demolition. The purpose of bridge demolitions is to create gaps in bridges
by attacking key components of the bridge. This makes gaps large enough to make repair
uneconomical and to force the enemy to construct other bridges on other sites. The minimum gap
required must exceed the enemy’s assault bridging capability by 5 meters. For planning purposes,
use 25 meters as the minimum gap size, but 35 meters is better. The gap may be less than 25 meters
if enemy forces must depend on the demolished bridge components to bear their assault bridging
and there is insufficient bearing capacity in the remains to carry the loads.

4-2. Degree of Destruction. The complete demolition of a bridge usually involves the destruction
of all the components (spans, piers, and abutments). Complete demolition may be justified when
the terrain forces the enemy to reconstruct a bridge on the same site. However, complete destruction
is not normally required to meet the tactical objective. Select the method of attack that achieves the
tactical goal, with a minimum expenditure of resources.

4-3. Debris. Debris may cause enemy forces serious delays if it obstructs the gap (Figure 4-1).
Debris also provides excellent concealment for mines and booby traps. Whenever possible,
demolish bridges in such a way that the resulting debris hinders reconstruction.

f )
Bridge before attack * C T e v
Improper use of debrls
Proper use of debris
A J

Figure 4-1. Use of debris
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Section Il. Considerations

4-4. Bridge Categories. The first step in any efficient bridge demolition is to categorize the bridge
correctly. The term categorization has been adopted to avoid confusion with classification, which
is concerned with the load-carrying capacity of bridges. The correct categorization of bridges,
coupled with an elementary knowledge of bridge design, allows you to select a suitable attack
method. All bridges fit into one of three categories:

a. Simply Supported. In simply supported bridges, the ends of each span rest on the supports;
there are no intermediate supports. The free-bearing conditions shown in Figure 4-2 represent any
bearing that allows some horizontal movement (for example, roller bearings, sliding bearings, and
rubber bearing pads).

~ N
Single span & %
NN 724

N

Muitispan &\w @ %[ %{/Z

- /
Figure 4-2. Simply supported bridges

7

b. Miscellaneous. Miscellaneous bridges form a small proportion of bridge structures. The
theoretical principles governing these bridges determine the appropriate methods of attack.
Examples of bridges in this category are suspension, lift, and cable-stayed bridges.

¢. Continuous. If a bridge does not fit the miscellaneous category and is not simply supported,
categorize it as a continuous bridge. Hence, continuous has a wider meaning than multispan,
continuous-beam bridges, as is normally implied.

4-5. Stages of Destruction. When designing a bridge demolition, the first priority is to create a
gap. Accomplishing this may require one or two attacks. Further actions that improve the obstacle
may follow, if the situation permits.
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a. Minimum Conditions. There are two minimum conditions for successful bridge demolition:

You must design a proper collapse mechanism.

You must ensure the attacked span will be free to move far enough, under its own weight,
to create the desired obstacle.

(1) Condition 1. Under normal conditions, a bridge is a stable structure. In bridge demolitions,
the goal is to destroy the appropriate parts of a bridge so that it becomes unstable and collapses
under its own weight. In other words, you form a collapse mechanism. This may involve either
cutting completely through all structural members or creating points of weakness in certain parts of
the bridge. Figure 4-3 shows an improper collapse mechanism and the hinges that have not been
formed. At times, making bridges unstable by attacking their piers rather than their superstructures
Is easier, but it is still possible for bridges not to collapse, even though they lost the support provided
by one or more of their piers. To avoid this type of demolition failure, place the charges on the
structural members of the superstructure, immediately above the piers being attacked.

J
~ " Figure 4-3. Improper collapse mechanism and hinges

(2) Condition 2. Figure 4-4 shows a bridge demolition where the collapse mechanism has
formed, but where, because the bridge span has jammed before moving far enough, it has failed to
form the desired obstacle. To complete the demolition in this example, you need to remove only a
small portion of the abutment to allow the span to swing down freely.

( )

Figure 4-4. Jammed bridge span
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b. Types of Collapse Mechanism. Figures 4-5 through 4-7 illustrate the three basic collapse

mechanisms.
4 N\ )
& e
I \\ /.
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Figure 4-5. See-saw collapse mechanism Figure 4-6. Beam collapse mechanism
e ~N c. Unsuccessful Bridge Demolitions.
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Figure 4-7. Member without support

Two possible reasons for unsuccessful bridge
demolitions are—

(1) No-Collapse Mechanism. The
formation of cantilevers (Figure 4-8) is a
typical example of a no-collapse mechanism
being formed. The likelihood of this occurring
is high when attacking continuous bridges.

(2) Jamming. The span, once moved by
the collapse mechanism, jams before moving
far enough to create the desired obstacle. The
most likely causes of jamming are the
formation of a three-pin arch or a cranked beam

(Figure 4-9). When attacking bridge spans,

always consider the possibility of jamming

collapse mechanism during bottom and top attacks.
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Figure 4-8. Cantilever effect
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Figure 4-9. Causes of jamming

4-6. Bottom Attack. In the bottom attack, the hinge forms at the top. As the span falls, the cut
ends at the bottom move outward. The span may form a three-pin arch and fail to fall completely
if the distance the cut ends must move is greater than the total end clearance between the span ends
and the pier or abutment faces (Figure 4-10). If a three-pin arch situation is likely, do not attempt
a bottom attack.

4 )

\
\\\

N\ %
Ny

i

NS—JS =7

Figure 4-10. Three-pin arch effect
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e ~, 4-7. Top Attack. In a top attack, the
hinge forms at the bottom. As the span
) falls, the cut ends at the top move

\\ M inward. Some bridges may jam along
’ the faces of the cut before the ends of the

%
\\\r
:g N
NN

s

7

span have fallen off the abutments,

forming a cranked beam (Figure 4-11).
W//// Ensure the length of span removed (L.)
at the top is sufficient to prevent the
formation of a cranked beam.

4-8. Efficient Demolition Methods.
% To ensure that a demolition achieves
/ collapse with reasonable economy,
/// consider the factors required to achieve

an efficient demolition. The best

balance between these factors will

\_ ) depend on the particular demolition

Figure 4-11. Cranked-beam effect under consideration. An efficient
demolition should—

)

a. Achieve the desired effect.
b. Use the minimum amount of resources (time, manpower, and explosives).

c. Observe the proper priorities. The demolition reconnaissance report must clearly state the
priorities and separately list the requirements for Priority 1 actions and Priority 2 improvements
(priorities are explained below). If a sufficient gap will result by attacking bridge spans, do not
perform the Priority 2 improvements unless the report specifies complete destruction or an
excessively long gap. If the total gap spanned by a bridge is too small to defeat enemy assault
bridging, consider the site an unsuitable obstacle unless the gap can be increased. Your engineer
effort may be better applied elsewhere. Alternatively, to improve an obstacle, it may be necessary
to increase the gap by demolishing the abutments and building craters on the immediate approaches.
In this case, you should also attack nearby bypass sites (place mines and craters).

(1) Priority One. Create the desired obstacle. The minimum gap required is 5 meters greater
than the enemy’s assault bridging capability. Ideally, accomplish the demolition with the first
attempt. However, many reinforced- or prestressed-concrete bridges may require two-stage attacks.
Attacking the friendly side of spans will permit economical reconstruction of the bridge at a later
date, if necessary.

(2) Priority Two. Make improvements to the gap. Perform this activity only when it is
specified on the demolition reconnaissance report. When no reconnaissance report has been issued
and time permits, perform improvements in the sequence specified below. Deviate from this
sequence only under exceptional circumstances or when directed to do so by the responsible
commander. The standard sequence of demolition is to-
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(a) Destroy and mine the blown abutment.
(b) Lay mines in likely bypasses.
(c) Blast craters and lay mines in likely approaches.
(d) Destroy the piers.
4-9. Concrete-Stripping Charges.

a. Description.  Concrete-stripping charges are bulk, surface-placed charges designed for
removing concrete from reinforced-concrete beams and slabs and exposing the steel reinforcement.
Although these charges cause some damage to the reinforcing steel, you will not be able to predict
the extent of this damage. These charges are effective against reinforced-concrete beams and slabs
up to 2 meters thick. Figure 4-12 shows the effect of the concrete-stripping charge. Using the proper
charge size for the thickness of the target will—

. Remove all concrete from above the main reinforcing steel.

. Remove all concrete from below the main reinforcing steel (spalling).
- Damage the main reinforcing steel to some extent.

. Destroy the minor reinforcing steel near the surface under the charge.

4 )
/ Minor reinforcement cut
b e I U
. ,. . - ' BESRPRE JP LR . ?» P
e A .8 , .0 s . AN . o.
e e . ©an '
' @ . . o a -, -
\ Main reinforcement damaged

\ J

Figure 4-12. Effect of concrete charge

b. Charge Calculations (Simply Supported Bridges). For all simply supported concrete
bridges, removing all concrete over a specified L.will cause collapse. For beam-and-slab bridge
spans (T-beam and |-beam bridges), determine the charge sizes for the beams and slab separately.
[Example A-12 (page A-10) shows how to calculate beam-and-slab bridge charges. Use the
following procedure for determining charge sizes for simply supported spans:

(1) Calculate the mass of the charge required:
P=33(3.3h+05) (4-1)
where—

P =required charge size, in pounds per meter of bridge width.
h = beam or slab plus roadway depth, in meters (minimum is 0.3 meters and maximum is
2 meters).
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(2) Calculate the width of the required ditch. The charge will produce a ditch across the width
of the bridge. To determine the width of this ditch, use the following formula:

Wi=2h+0.3 (4-2)
where-

Wi = ditch width, in meters.
h = overall roadway and beam or slab depth, in meters.

(3) Compare the required Wd with the required L., and take the appropriate action:

If L.is equal to or less than Wad, use one row of charges as specified by P.
If L.is greater than W, but less than twice W4, increase the size of charge by 10 percent.
If L.is twice Wd, double the charge and place them in two lines, side by side.

(4) Place charges in a continuous line across the full width of the bridge at the point of attack.
The shape of the end cross section of the charge should be such that the width is between one and
three times the height.

(5) Tamp the charges, if required. No tamping is required for the concrete stripping charge as
calculated, but if tamping with two filled sandbags per pound of explosive is used, reduce the
calculated mass of charge by one third. The width of ditch formed will remain the same as for the
original mass of charge.

Section Ill. Bridge Attacks

4-10. Guidelines (Continuous and Simply Supported Bridges). There are a number of factors
that will assist you inadequately differentiating simply supported bridges from continuous bridges.

Figure 4-13 and the subparagraphs below describe these factors.

a. Continuity. In simply supported bridges, the entire superstructure is composed of a span or
multiple spans supported at each end. The main structural members (individual spans) meet end to
end, and each intermediate pair of ends is supported by a pier. The single ends are supported by
the abutments. In continuous bridges, the main structural members are formed into one piece and
do not have breaks over the piers, if any are present.

b. Construction Depth. In multispan, simply supported bridges, the construction depth of the
span may decrease at the piers. In continuous bridges, construction depth frequently increases at
the piers.

c. Flange Thickness (Steel-Girder Bridges). In simply supported, steel-girder bridges, the
thickness of the flange frequently increases at midspan. In continuous bridges, the size of the flange
frequently increases over the piers.

d. Bearing. Multispan, simply supported bridges require two lines of bearing at the piers;
continuous bridges require only one.

e. Category Selection. The external appearance of a bridge can sometimes be deceptive.
Whenever possible, consult construction drawings to ascertain the correct bridge category. If
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drawings are not available and there is any uncertainty about the category to which the bridge
belongs, assume the bridge is of continuous construction. Since more explosive is necessary to
demolish a continuous bridge, assuming a continuous construction will provide more than enough
explosive to demolish a bridge of unknown construction.

f. Reconnaissance Procedures. To correctly use the tables in| Appendix H| decide whether the
bridge is in the simply supported, continuous, or miscellaneous category, and follow the procedures

outlined in the appropriate paragraph.

( Simply Supported Continuous )
Continuity § l ]I { 2 b
ZZ, Z) Z, Z.
Main structural members
are continuous.
gggtﬂrumion | | S S o 2
DS A NNV NS
2 2 0
Construction depth may Construction depth
decrease at piers. frequently increases
at piers.
Flange plates of . ] 9 3
steel piate girders _4 T % : s
\\@ 7 %
A\ % Z
Flange plates frequentl Fl
thick%n gt midsp:n. y m%"(%?\ 2'32???2??:?3“"
sometimes at midspan.
Bearings § 1T 3 ¢ T
| | ¢ ) {
U‘\ 7 Usually a single line of
é ] | % bearings at each pier.
Two be’aﬁi ngs at
\ nieiiioviale HIUI§ )
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4-11. Simply Supported Bridges.

a. Categorization. Figure 4-14 is a categorization chart for simply supported bridges. Enter
this chart from the left, and follow the lines and arrows across to the right. The path you select must
include all categorization terms applicable to the simply supported bridge you plan to demolish.
There are four main subcategories: steel beam, steel truss, concrete beam and slab, and bowstring.
The first three are further subdivided into deck bridges, which carry their loads on top of the main
structural members. When dealing with deck bridges, note the locations of bearing (supporting the
top or bottom chord or flange), as this will influence the possibility of jamming.

~ )
Steel
beam
Through @
bridge
Steel Top
truss support
Simply - Deck —@
supported bridge
Concrete » Bottom
beam/slab support
Normal -.l
Bowstring | —9
Reinforced
o J

Figure 4-14. Categorization chart for simply supported bridges

(1) Steel-Beam Bridges. Stell-beam bridges may be constructed of normal steel-beam,
plate-girder, or box-girder spans. Figure 4-15 shows typical cross sections of these spans.

- A
l':LL/ Deck bridge £
.T l l I I Through bridge Plate girder
Fbeams Deck
- )|
Deck bridge g ﬂ_r:LL—I—I—lJ—I—I—I—L%J
] ) . 25
’ — ‘ \ Stringers
k‘ j Cross girder
\.  Steel box girder
\: bt 3 - ?/
. J

Figure 4-15. Typical cross sections of steel-beam bridges
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(2) Steel-Truss Bridges. Figure 4-16 shows the side elevations for three normal steel-truss
spans. Note that all truss bridges have diagonal members in the trusses.

a N\
(3) Concrete-Beam-and-Slab Simply supported, steel-truss through bridge

Bridges. For categorization purposes,
you will not need to distinguish _ o Tepehord
between reinforced- and

prestressed-concrete bridges, as the RN RN L

methods of attack are the same for \
A\ 7

both. Figure 4-17 shows midspan
cross-sectional views of these types of Simply supported, steel-truss deck bridge
(bottom support)

|- Deck

bridges. At midspan, the majority of
steel reinforcing rods or tendons are Deck
located in the bottom portion of the
superstructure._The attack methods NSRS
detailed in[Appendix H take this
reinforcing condition into account. AN

"

AN

N

(4) Bowstring Bridges. Note the Simply supported, steel-truss deck bridge
following about bowstring bridges: (top support)

(a) Features.[Figure 4-18 (page  Deck

4-12) shows the features of a normal : v

bowstring bridge. Recognize that— W s
The bow is in compression. \_ Y,

The bow may be a steel Figure 4-16. Side elevation of steel-truss bridges
beam, box girder, concrete

beam, or steel truss. The bow’s depth (thickness) is larger than or equal to the depth of
the deck support members.

The deck acts as a tie and resists the outward force applied by the bow.
The deck is designed as a weak beam supported by the hangers.
There is no diagonal bracing between the hangers.

L
Voided slab j m m m m 0st020m  Skb Ly Ltace.g ate 10310 10m
) @@ . . . . . . 2
T e R nfeisn e Box | * 1.5t010.0m
R T Lo T s e T e Ve B e '
e 5o "o
| Y e .
Beam and slab 99 ]‘.. Steel “.’".
L.. L O :gg\sforclng .9,0.0.0 6 9.0.8 y
Figure 4-17. Midspan, cross-sectional views of typical concrete bridges
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( )
Bow (in compression)
Deck (in tension)
\_ _J

Figure 4-18. Normal bowstring bridge

(b) Uses. Occasionally the bow and hangers are used to reinforce a steel-beam or-truss bridge.
Categorize this type of bridge as a bowstring reinforced-beam or -truss bridge (Figure 4-19). In this
type of bridge, the depth (thickness) of the bow will always be less than the depth of the deck support

members.
4 )
\_ _/

Figure 4-19. Bowstring reinforced-truss bridge

(c) Pseudo-bowstring bridges. The bridge illustrated in Figure 4-20 is not a bowstring, but an
arch bridge. Categorize this type of bridge as an arch bridge because the outward forces of-the arch

(pseudo bow) are restrained primarily by the abutments, not the deck.

4

S
Al ERERNN
7 DY,
\\¥ y

~

Figure 4-20. Arch bridge (pseudo-bowstring bridge)
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b. Reconnaissance.  For simply supported bridges, use the following reconnaissance
procedure:

(1) Categorize the bridge. /7~ ™~
(2) Measure the bridge | &' }“ ) slingl=
(Figure 4-21): N ' y
\ H
(a) Length (L). Measure &N l \ | W//’

the length of the span to be | 20\ E~E +E

attacked, in meters N L %

NOTE: This distance is not

: ‘ !
the clear gap, but the length of Lot —{ Lo
the longitudinal members that \_ .
support the deck fromend t0  Figure 4-21. Measurements of simply supported spans
end, (=] | | o of | 4

(b) Depth (H). Measure the depth of the beam, truss, or bow, in meters (include the deck with
the beam or truss measurement).

(c) Total end clearance (E). Total the amount of end clearance at both ends of the span, in
meters.

(d) Average length of the bearing supports (L.). Measure the average length of the bearing
supports from the ends of the spans to the faces of the abutments or piers, in meters.

(3) Determine the attack method (Appendix H),
(4) Determine the critical dimensions of the span required for charge calculations.

c. Attack. Two considerations apply when attacking a simply supported span:
(1) Point of Attack. Attack simply supported bridges at or near midspan, because—

Bending moments are maximum at midspan.
The likelihood of jamming during collapse is reduced if the bridge is attacked at midspan.

-
(2) Line of Attack. Make the line \‘Q /. ) /. )
of attack parallel to the lines of the ?\ L ~Y—
abutments (Figure 4-22). Doing this ~
reduces the risk that the two parts of the g o~
span will slew in opposite directions and S~ 1 —cu ]
s lines — 1

jam. Do not employ any technique that

induces twist in the bridge. If the line of | 3~

attack involves cutting across transverse § "1 -

beams, reposition the line of attack to cut | - A\ 75 —— N

between the transverse beams. . T Y N
\_ J

Figure 4-22. Line of attack
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d. Attack Methods. [Table H-3](page H-3) lists in recommended order, attack methods likely
to produce the most economical demolition, by bridge category. Within each category are variations
to accommodate differences in construction materials, span configurations, load capacities (road,
rail, or both), and gap and abutment conditions. The three recommended ways of attacking simply
supported spans are bottom, top, and angled attacks. In all cases, ensure jamming cannot occur
during collapse.

(1) Bottom Attack. Use the bottom attack whenever possible, as it leaves the roadway open
and enables you to use the bridge, even when the demolitions are at a ready-to-fire state (State 2).
Reinforced and prestressed (tension) beams are very vulnerable to bottom attack, as the steel cables
and reinforcing bars run along the bottom portion of the beam and are thus covered by less concrete.
The major disadvantages of the bottom attack are the increased amount of time and effort necessary
for placing and inspecting the charges. Because it is generally impracticable to place sufficient
explosive below a reinforced or prestressed slab to guarantee a cut deeper than 0.15 meters, used
the top or angled attacks listed in[Table H-3 (page H-3) for these types of bridges. When[Table H-3
(page H-3) lists a bottom attack, determine the required end clearance (Er) from{Table H-1 (page
H-1) to prevent jamming. If the total end clearance (E) is greater than Er, jamming will not occur.

If E is less than ER, use a top or angled attack or destroy one abutment at the places where jamming
would occur. [Example A-13 (page A-12), explains the method for bottom attack calculations.

(2) Top Attack. When|Table H-3 (page H-3) lists a top attack, L.must be removed from the
top of the bridge to prevent jamming. Determine L.from[Table H-ZI(page H-2). RemovelL.in a

V-shaped section along the full depth of the target. For reinforced-concrete bridges, use a
concrete-stripping charge (paragraph 4-9,|page 4-7) to remove L from the top of the bridge. This

action, by itself, should cause collapse. There is no requirement to cut steel reinforcing rods.
Example A-14)(page A-13) shows the method for top attack calculations.
a8 )
(3) Angled Attack. For angled attacks,
cut all members (span, hand-rails, service r L

pipes, and so forth) of the bridge. Make the

angle of attack approximately 70 degrees to the
horizontal to prevent jamming. The location \
of the charge should be between the midspan Lﬁ
Y
|

point and a point L/3 from the end (Figure 4-23).
Although an angled attack is effective on any
type of bridge, it is essential when the bridge i

must be kept open to traffic, or when there is Cut between 44 span and midspan
ample time to prepare demolitions. k W,

Figure 4-23. Location of angled charge

4-12. Continuous Bridges.

a. Categorization.| Figure 4-24|is a categorization chart for continuous bridges. Use this chart
like the chart for simply supported bridges. There are six main subcategories: cantilever, cantilever
and suspended span, beam or truss, portal, arch, and masonry arch. The first five categories
differentiate between steel and concrete construction, as each material has a different attack method.
If a continuous bridge is of composite construction (for example, steel beams supporting a
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reinforced-concrete deck), the material that comprises the main, longitudinal load-bearing members

will determine the attack method.

4

~

Cantilever o
Cantilever -
and w
suspended With short |,
span side span
Beam/ o
Concrete truss
Without
short [
side span
Continuous Ponal
Steel
ol Fixed L
footing
—  Open
spandrel
I —@
Arch —
| | Planned |,
- footing
N Solid
spandrel
Masonary @
arch
. W,

Figure 4-24. Continuous-bridges categorization chart

(1) Cantilever Bridges. A cantilever bridge |(Figure 4-25| page 4-16) has a midspan shear joint.
Note that the full lengths of the anchor spans may be built into the abutments, making the cantilever

difficult to identify.

(2) Cantilever and Suspended-Span Bridges. If a cantilever bridge incorporates a suspended
span [(Figure 4-26| page 4-16) that is at least 5 meters longer than the enemy assault bridging
capability, attack this section of the bridge; attacking this section requires less preparation. Because
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uspended spans are simply supported, use the attack method described for simply supported bridges

page H-3).
( N )
Suspended span
’ Shear joint -
7 NN 4
A\\\ % ) Suspended span :
Shear joint — 1 - = ]
: 7 \ \ / .
\, / L J

Figure 4-26. Cantilever and suspended
span bridges
(3) Beam or Truss Bridges. For beam or truss bridges (Figures 4-27 through[4-29), differentiate
between those bridges with spans of similar lengths and those with short side spans because this
affects the attack method. A short side span is one that is less than three quarters of the length of
the next adjacent span.
a )

Figure 4-25. Cantilever bridges

Figure 4-27. Steel-beam bridge without short side span

4-16


http://www.fortliberty.org/military-library/fm5-250/APPH.PDF

FM 5-250

- R

...... ,;‘r
DX

.
N

i

o

\ /

Figure 4-28. Steel-beam bridge with short side span
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Figure 4-29. Steel-truss bridge with short side span

(4) Portal Bridges. For portal bridges (Figure 4-30), differentiate between those with fixed
footings and those with pinned footings, as this affects the attack method. If you cannot determine

the type of footing, assume fixed footings. Portal bridges, as opposed to arch bridges, lack a smooth
curve between the bearing point of the span and the span itself.

a )
N ~NE
Fixed Footing \ /
S _
NN -
NN [~
Pinned Footing § Shear joint é
N -
N 7

Figure 4-30. Typical portal bridges
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(5) Arch Bridges. In arch bridges (Figure 4-31), determine whether the bridge has an open or
solid spandrel and fixed or pinned footings. Again, when in doubt, assume fixed footings.

s <<q —— |
\\s s TN L~
NN Z

R
SONN Yy

N — =

pZzai =

\

Pinned L7 . I I I \ﬂ\\ —
Footing W W
\\ pd

Figure 4-31. Arch bridges

(6) Masonry Arch Bridges. Identify masonry arch bridges (Figure 4-32) by their segmental
arch ring. However, it is easy to mistake a reinforced-concrete bridge for a masonry-arch bridge
because many reinforced-concrete bridges have masonry faces. Always check the underside of the

arch. The underside is rarely faced on reinforced-concrete bridges.

4 )
P
N s 7::'--'1 ' B --'; H -
B . , ~ »\l[%% e
- I ‘ Y,

- R 4 i
Figure 4-32. Masonry arch bridge
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b. Reconnaissance. For continuous bridges, use the following reconnaissance procedure:
(1) Categorize the bridge.

(2) Measure the bridge /~ )
(Figure 4-33): F L
(@) Length (L).
Measure the span you plan to

|

attack, in meters (between |
centerlines of the bearings). |
|

|

(b) Rise (H). For arch

and portal bridges, measure
the rise, in meters (from the \3‘ & y
springing or bottom of the

support leg to the deck or top \ _J

of the arch, whichever is - : .
greater). Figure 4-33. Measurements of continuous bridges

Y

|
l
|
I
|
|
|

(c) Determine the attack method from

(d) Determine the critical dimensions necessary for charge calculations.

c. Bridge Attacks. As with simply supported spans, two considerations apply when attacking
continuous spans: the point of attack and line of attack. No common point-of-attack rule exists for
all categories of continuous bridges, but the line-of-attack rule applies to all continuous bridges.
That is, the line of attack must be parallel to the lines of the abutments, and twisting must not occur
during the demolition. If the recommended line of attack involves cutting across transverse beams,

reposition the line to cut between adjacent transverse beams.[Table H-4 (page H-7) lists attack
methods for continuous spans.

(1) Steel Bridges. When attacking continuous-span steel bridges, use the see-saw or
unsupported-member collapse mechanism. Both mechanisms produce complete cuts through the
span. Providing you can properly place charges, you may be able to demolish these bridges with a
single-stage attack. However, on particularly deep superstructures (concrete decks on steel beams),
charges designed to sever the deck may not cut through all of the reinforcing steel. Therefore, during
reconnaissance, always plan for the possibility of a two-stage attack on deep, composite
superstructures. Make angle cuts at about 70 degrees to the horizontal to prevent jamming during
collapse.

(2) Concrete Bridges. Continuous concrete bridges are the most difficult to demolish and hence
are poor choices for reserved demolitions. Even when construction drawings are available and there
Is ample time for preparation, single-stage attacks are rarely successful. Consider using a bottom
attack for this bridge type.

(3) Arch and Portal Bridges. For arch bridges and portal bridges with pinned footings, collapse
can be guaranteed only be removing a specified minimum span length. Determine this minimum
length by using|Table 4-1 (page 4-20) and the L and H values determined by reconnaissance.
|Example A-15|(page A-14) explains the method for arch bridge attack calculations.
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chart. For example, if L

Multiply the % value by L to get L. For example, 0.02 x L= L.

—1=0.089, use the column headed 0.10 to determine =<

L

. In this case, % =0.02.

4-13. Miscellaneous Bridges.

a. Suspension-Span Bridges. Suspension-span bridges usually span very large gaps. These
bridges have two distinguishing characteristics: roadways carried by flexible members (usually

wire cable) and long spans (Figure 4-34).

r

j

(1) Components. The components of suspended-span bridges are cables, towers, trusses or
girders, and anchors. Suspension-bridge cables are usually multiwire-steel members that pass over
the tower tops and terminate at anchors on each bank. The cables are the load-carrying members.
(The Golden Gate bridge has 127,000 miles of wire cable of this type.) The towers support the
cables. Towers may be steel, concrete, masonry, or a combination of these materials. The trusses
or girders do not support the load directly; they only provide stiffening. Anchors hold the ends of

the cables in place and may be as large as 10,000 cubic feet
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(2) Demolishing Methods.

(a) Major bridges. Anchors for major suspension bridges are usually too massive to be
demolished. The cables are usually too thick to be effectively cut with explosives. The most
economical demolition method is to drop the approach span or a roadway section by cutting the
suspenders of the main or load-bearing cables. The enemy’s repair and tactical bridging capabilities
determine the length of the target section. When reinforced-concrete towers are present, it may be
feasible to breach the concrete and cut the steel of the towers.

(b) Minor bridges. The two vulnerable points on minor suspension bridges are towers and
cables. Use the following methods:

Towers. Destroy towers by placing tower charges slightly above the level of the roadway.
Cut a section out of each side of each tower. Place the charges so that they force the ends
of the cut sections to move in opposite directions, twisting the tower. Doing this will
prevent the end of a single cut from remaining intact. Demolition chambers, provided
in some of the newer bridges, make blasting easier, quicker, and more effective.

Cables. Destroy the cables by placing charges as close as possible to anchor points, such
as the top of towers. Cables are difficult to cut because of the air space between the
individual wires in the cable. Ensure the charge extends no more than one half the cable’s
circumference. These charges are usually bulky, exposed, and difficult to place. Shaped
charges are very effective for cable cutting.

b. Movable Bridges. These bridges have one or more spans that open to provide increased
clearance for waterway traffic. The three basic types of movable bridges are swing-span, bascule,
and vertical-lift. The characteristics of these bridges are described in the next paragraphs.

(1) Swing-Span Bridges.

(a) Characteristics. A swing span is a continuous span capable of rotating on a central pier.
The arms of a swing-span bridge may not be of equal length. If the arms are not of equal length,
weights are added to balance them. Rollers that run on a circular track on top of the central pier
carry the span’s weight. The swing span is independent from any other span in the bridge. Identify
a swing-span bridge by its wide, central pier. This central pier is much wider than the one under a
continuous-span bridge that accommodates the rollers and turning mechanism (Figure 4-35).

AT R

Figure 4-35. Swing-span truss bridge
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(b) Demolition methods. Because swing-span bridges are continuous bridges, use an attack
method from the continuous bridge section inf Appendix H.|For partial demolition, open the swing
span and damage the turning mechanism.

(2) Bascule Bridges.

(a) Characteristics. Bascule bridges are more commonly known as drawbridges. These
bridges usually have two leaves that fold upward (Figure 4-36), but some bascule bridges may have
only one leaf (Figure 4-37). The movable leaves in bascule bridges appear in three general forms:
counterweights below the road level (most modem), counterweights above the road level (older
type), and no counterweights (lifted by cable or rope; oldest type; usually timber).

( )

DN,
————

\— /. /
Figure 4-36. Double-leaf bascule bridge Figure 4-37. Single-leaf bascule bridge
(b) Demolition methods. Demolish the cantilever arms with an attack method appropriate for
simply supported bridges. For partial demolition, open the bridge and jam or destroy the lifting
mechanism.

(3) Vertical-Lift Bridges.

(a) Characteristics. These bridges have simply supported, movable spans that can be raised
vertically in a horizontal position. The span is supported on cables that pass over rollers and connect

to large, movable counterweights (Figure 4-38).

(b) Demolition methods. Demolish the movable span with an attack method appropriate for
simply supported bridges. Another method is to raise the bridge and cut the lift cables on one end
of the movable span. The movable span will either wedge between the supporting towers or fall
free and severely damage the other tower.
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Figure 4-38. Vertical-lift bridge
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(4) Floating Bridges. Floating bridges )
consist of a continuous metal or wood
roadway supported by floats or pontoons
(Figure 4-39).

(a) Pneumatic floats. Pneumatic floats
are airtight compartments of rubberized
fabric inflated with air. For hasty attack of
these bridges, cut the anchor cables and bridle
lines with axes and the steel cables with
explosives. Also, puncture the floats with
small-arms or machine-gun fire. Using \_
weapons to destroy the floats requires a Figure 4-39. Floating bridge
considerable volume of fire because each
float has a large number of watertight compartments. Another method is to make a clean cut through
the float, using detonating cord stretched snugly across the surface of the pontoon compartments.
One strand of cord is enough to cut most fabrics, but two strands may be necessary for heavier
materials. Also, place one turn of a branch-line cord around each inflation valve. This will prevent
the raft from being reinflated if it is repaired. Do not use main-line cords to cut valves because the
blast wave may fail to continue past any sharp turn in the cord.

b) Rigid pontoons. Rigid pontoons are made of various materials: wood, plastic, or metal. To
destroy these bridges, place a %-pound charge on the upstream end of each pontoon at water level.
Detonate all charges simultaneously. If the current is rapid, cut the anchor cables so that the bridge
will be carried downstream. Another method is to cut the bridge into rafts. Place %-pound charges
at each end of each pontoon and detonate them simultaneously. To destroy metal treadways on
floating bridges, use the steel-cutting formula (paragraph 3-6, page 3-8). The placement and size
of the charges depend on bridge type. Typically, placing cutting charges at every other joint in the
treadway will damage the bridge beyond use.

(5) Bailey Bridges. To destroy these bridges, place I-pound charges between the channels of
the upper and lower chords. Use Y2-pound charges for cutting diagonals and I-pound charges for
cutting sway bracing (Figure 4-40).

1 b between
channels

1 b between
channels

1 Ib charges on
sway bracing

Figure 4-40. Bailey bridge demolition
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(a) In-place demolitions. Cut the bridge in several sections by attacking the panels on each
side, including the sway bracing. The angle of attack should be 10 degrees to the horizontal to
prevent jamming. In double-story or triple-story bridges, increase the charges on the chords at the
story-junction line. For further destruction, place charges on the transoms and stringers.

(b) In-storage or-stockpile demolition. When abandoning bridges in storage, do not leave any
component the enemy can use as a unit or for improvised construction. Do this by destroying the
essential components that the enemy cannot easily replace or manufacture. Panel sections fulfill
the role of essential components. To render the panel useless, remove or distort the female lug in
the lower tension chord. Destroy all panels before destroying other components.

Section I1l. Abutments and Intermediate Supports

4-14. Abutments. To demolish abutments, place charges in the fill behind the abutment. This
method uses less explosive than external breaching charges and also conceals the charges from the
enemy. The disadvantage is the difficulty in placing the charges. When speed is required, do not
place charges behind abutments if you know the fill contains large rocks.

a. Abutments (5 Feet Thick or Less). Demolish these abutments by placing a line of 40-pound
cratering charges, on 5-foot centers, in boreholes 5 feet deep, located 5 feet behind the face of the
abutment (triple-nickel-forty method). Place the first hole 5 feet from either end of the abutment
and continue this spacing until a distance of 5 feet or less remains between the last borehole and the
other end of the abutment [Figure 4-41) I the bridge approach is steep, place the breaching charges
against the rear of the abutment. Determine the number of 40-pound cratering charges as follows:

w

N=T-1 (4-3)

where—

N = number of charges; round UP to next higher whole number.
W' = abutment width, in feet.

b. Abutments (Over 5 Feet Thick). Destroy these abutments with breaching charges in contact
with the back of the abutment. Calculate the amount of each charge using the breaching formula
in equation 3-6 (page 3-16). Use the abutment thickness as the breaching radius. Determine the
number of charges and their spacing using equation 3-7 (page 3-19). Place charges at least three
feet below the bridge seat (where the bridge superstructure sits on the abutment) [(Figure 4-42)

¢. Abutments (Over 20 Feet High). Demolish these abutments by placing a row of breaching
charges at the base of the abutment on the gap side, in addition to the charges specified in paragraphs
4-14a or 4-14b above. Fire all charges simultaneously. This method tends to overturn and
completely destroy the abutment.

d. Wing Walls. If the wing walls can support a rebuilt or temporary bridge, destroy the wing
walls by placing charges behind them in the same manner as for abutments ((Figures 4-41 and|4-42).
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Figure 4-41. Abutment destruction (5 feet thick or less)
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Figure 4-42. Abutment destruction (over 5 feet thick)
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4-15. Intermediate Supports. Demolish concrete and masonry piers with internal or external
charges (Figure 4-43).

( ™
T T T~ External
L ] square
|\ } charges
, <D /

] External
. charges

a. Internal Charges. These charges require less explosive than do external charges. However,
unless the support has built-in demolition chambers, this method requires an excessive amount of
equipment and preparation time. Use equation 3-6 (page 3-16) to determine the amount of each
charge. MI12 (C4) is ideal for internal charges. Thoroughly tamp all charges of this type with
nonsparking tools (blunt, wooden tamping sticks or similar tools). If the support has demolition
chambers, place the charges in boreholes created with shaped charges or drilled with pneumatic or
hand tools. A 2-inch-diameter borehole holds approximately 2 pounds of explosive per foot of
depth. The steel reinforcing bars, however, make drilling in heavily reinforced concrete impractical.

b. External Charges. Place these charges at the base of the pier or higher, and do not space
the charges by more than twice the breaching radius. Stagger the charges to leave a jagged surface
to hinder future use. Thoroughly tamp all external charges with earth and sandbags, if time, size,
shape, and location of the target permit.
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Chapter 5
Demolition Operations

This chapter implements STANAG 2017 (ENGR),
STANAG 2123 (ENGR), QSTAG 508, and QSTAG 743,

Section I. Demolition Plan

5-1. Demolition Obstacles. Although engineers use explosives for quarrying, land clearing, and
other projects, their most important military application is creating demolition obstacles. Engineers
use demolition obstacles in conjunction with many other types of obstacles, including mines. They
also use explosives to destroy materiel and facilities that must be abandoned (denial operations).

5-2. Barriers and Denial Operations. Division or higher-echelon commanders normally direct
the use of extensive barriers and denial operations. Commanders must carefully prepare and closely
coordinate these operations with all tactical plans. Engineer units provide technical advice and
supervision, estimate the resources necessary for obstacle construction, construct barriers or
obstacles, and recommend allocation of engineer resources. They usually construct demolition
obstacles because they have the special skills and equipment to accomplish these tasks.

5-3. Demolition Planning. Base any demolition project on careful planning and reconnaissance.
Use the following factors as a basis for selecting and planning demolition projects:

Mission.

Limitations and instructions from higher authority.

Current tactical and strategic situation and future plans (conditions that indicate the length
of time you must delay the enemy, the time available for demolition, and the extent of
denial objectives).

Enemy capabilities and limitations, as well as the effect our denial operations have on
enemy forces, strategically and tactically.

Likelihood that friendly forces may reoccupy the area, requiring obstacle neutralization.
Economy of effort.

Time, material, labor, and equipment available.

Effect on the local population.

Target protection required.
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Section Il. Types of Military Demolitions

5-4. Demolition Orders.The authorized commanders use the Orders for the Demolition to pass
their orders to demolition guards and demolition firing parties. The Orders for the Demolition, as
outlined in STANAG 2017 and QSTAG 508, is a standard four-page form used by North Atlantic
Treaty Organization (NATO) and ABCA countries. Use this form for preparing all reserved and
preliminary demolitions. Page one of the form contains the instructions, duties, and responsibilities
demolition personnel. A sample of the orders is included in the sample target folder in
Fl(page F-4).

5-5. Preliminary Demolitions.

a. Purpose. Provided you have prior authority, detonate a preliminary demolition immediately
after preparation. These demolitions present fewer difficulties to both commanders and engineers
than do reserved demolitions. Commanders may restrict preliminary demolitions for tactical,
political, or geographical reasons.

b. Advantages. The advantages of a preliminary demolitions are—

Engineers normally complete each task and move to the next without having to leave
demolition guards or firing parties at the site.

Preparation efforts are less subject to interference by enemy or friendly troops.

Elaborate precautions against failure are not required; preliminary demolitions require
only single-firing systems.

Engineers can perform the demolition operations for a particular target in stages rather
than all at once.

c. Progressive Preparation. When preparation time is limited, engineers prepare the
demolition in progressive stages. Doing this gives engineers the ability to create effective obstacles
even if preparations must stop at any stage. For example, in the case of a bridge demolition,
engineers would make one span the top priority, completely preparing it before continuing with
other spans, piers, or abutments. As they complete other stages, engineers incorporate them into
the firing system.

5-6. Reserved Demolitions.

a. Purpose. The responsible commander must carefully control a reserved demolition target
because the target may be a vital part of the tactical or strategical plan or because the demolition
will be performed in the face of the enemy.

b. Considerations. Occasionally, errors in orders, control, or timing cause serious
consequences during demolition operations. In addition, engineers may encounter special problems
when dealing with reserved demolition targets:

Engineers must usually keep traffic lanes open until the last moment. This normally
means they cannot use the simplest and quickest demolition techniques to accomplish
the mission.
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The demolitions must be weatherproof and protected from traffic vibrations and enemy
fire over long periods. Use dual firing systems, and carefully place and protect the
demolitions from passing vehicles or pedestrians.

A guard must remain at the demolition site until the demolitions are fired.
c. States of Readiness.

(1) State of Readiness 1 (Safe). The demolition charges are in place and secure. Vertical and
horizontal ring mains are installed page 2-27) but are not connected. Charges are
primed with detonating-cord knots or wraps to minimize the time necessary to convert the system
from State of Readiness 1 to State of Readiness 2. Charges that require blasting caps for priming
cannot be primed at State of Readiness 1 nor can branch lines with caps crimped to them be
connected to ring mains. Blasting caps and initiation sets are not attached to charges or firing

systems.

(2) State of Readiness 2 (Armed). All vertical and horizontal ring mains are connected.
Blasting caps are inappropriate charges and initiation sets are connected to ring mains. All charges
and firing systems are complete and ready for detonation. The demolition is ready for immediate
firing.

d. Responsibilities.

(1) Authorized Commanders. These commanders have overall responsibility for the
operational plan. At any stage of the operation, they may delegate responsibilities. For example,
when authorized commanders withdraw through other units’ intermediate positions, they normally
pass control to the commanders holding the intermediate positions. The commanders holding the
intermediate positions then become the authorized commanders. Authorized comrnanders—

. Designate demolition targets as reserved targets.

. Order the demolition guard, detailing the strength and composition of the guard party.
. Specify the state of readiness and order changes to the state of readiness, if necessary.
- Give the orders to fire demolitions.

. May give the demolition guard or the firing-party commander the authority, in case of
imminent capture, to fire the demolition on his own initiative.

- Destroy captured or abandoned explosives and demolition materials to prevent them from
falling into enemy hands. Commanders should carefully select the demolition site and
consider all safety precautions necessary when destroying abandoned demolitions.

[Chapter 6_Section 1M (page 6-13), covers procedures and methods for destroying
explosives.

. Issue the written instructions (demolition orders) to the unit providing the demolition
guard and firing party.

- Notify all headquarters of any delegation of authority or reclassification of any demolition
from a reserved to a preliminary status.

. Establish effective channels for communicating firing orders and readiness states to
demolition guard commanders or firing-party commanders.
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(2) Demolition Guard Commanders. These commanders are normally the infantry or armor
task-force commanders who control the target area. These commanders—
. Command all troops and firing parties at reserved demolitions.
- Provide protection for reserved demolitions, firing parties, and targets.
- Control all traffic over or through targets.

. Pass written state-of-readiness orders to commanders of demolition firing parties, includ-
ing changes to these orders.

- Keep authorized commanders informed of the status of preparations, targets, and opera-
tional situations at sites.

. Pass written firing orders to demolition firing-party commanders to fire demolitions.

. Report results of demolitions to authorized commanders.

. Maintain succession (chain of command) lists for appointment to demolition guard
commander and demolition firing-party commander.

(3) Firing-Party Commanders. These commanders are normally officers or noncommissioned
officers (NCOs) from the engineer unit that prepared the demolitions. They supervise the preparing,
charging, and firing of the demolition. Firing-party commanders—

. Maintain the state of readiness specified by authorized commanders and advise demoli-
tion guard commanders of the time requirements for changing states of readiness and
completing obstacles.

. Fire demolitions when ordered by the authorized commander, and ensure demolitions
are successful and complete.

. Report the results of demolitions to demolition guard commanders or, if none, to the
authorized commanders.

- Report the results of demolitions up the engineer chain of command and complete Section
5, pages 33 through 36, of the obstacle folder, if issued.

. Maintain succession (chain of command) lists for appointment as demolition firing-party
commander should the initial commander become injured.
e. Command and Control of Reserved Demolitions.

(1) Command Post. Ideally, the demolition guard commander should place his command post
where he can best control the defense of the demolition target from the friendly side. This location
may conflict with the requirements of the demolition firing point, which should be close to or
collocated with the command post. Usually, some compromise is necessary.

(2) Firing Point. The firing point is normally as close to the target as safety allows. The firing
point must protect the firing party from the effects of blast and falling debris and be positioned so
that the demolition firing-party commander is—

. Easily accessible to the demolition guard commander for receiving orders.
. In close contact with the firing party.
. Able to see the entire target.
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(3) Alternate Positions. The demolition guard commander should designate an alternate
command post and firing point, if possible. The firing party should be able to fire the demolitions
from either the primary or alternate firing points.

(4) Check Point. When units are withdrawing from a enemy advance, identification can be a
problem. Withdrawing troops are responsible for identifying themselves to the demolition guard.
The demolition guard must always establish and operate a check point. The demolition guard
commander may use military police to perform this duty. Good communication is essential between
the check point and the demolition guard commander. Each unit withdrawing through the
demolition target should send a liaison officer to the checkpoint, well in advance of the withdrawing
unit’s arrival.

(5) Refugee Control Points. The demolition guard commander may need to establish and
operate a refugee control point for civilian traffic. He should place a check point on the enemy bank
and a release point on the friendly bank to control refugees. The commander may use military or
local police to operate the control points. The personnel operating the check points should halt
refugees off the route and then escort them, in groups, across the target to the release point. Refugees
must not interfere with the movement of withdrawing forces or demolition preparations.

Section I11. Demolition Reconnaissance

5-7. Reconnaissance Orders. Thorough reconnaissance is necessary before planning a demolition
operation. Reconnaissance provides detailed information in all areas related to the project. Prior
to conducting any reconnaissance, the reconnaissance-party commander must receive clear
objectives. The reconnaissance order specifies these objectives. This information helps the
reconnaissance party to determine the best method of destroying the target and to estimate the
preparation time required. For example, if the reconnaissance party knows that manpower and time
are limited but explosives are plentiful, they may design demolitions requiring few men and little
time but large quantities of explosives. These orders should detail the reconnaissance party to
determine the following:

Location and nature of the target.

Purpose of the demolition operation (for example, to delay an enemy infantry battalion
for three hours).

Proposed classification of the demolition (reserved or preliminary).
Type of firing system desired (dual or single).

Economy of effort (whether the demolition must be completed in one stage or multiple
stages).

Utility of the target during demolition operations (whether the target must remain open
to traffic during demolition preparations).

- Amount of time allowed or expected between preparation and execution of the demolition
operation.

- Amount of time allowed for changing the state of readiness (Safe to Armed).
. Labor and equipment available for preparing the demolitions.
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- Types and quantities of explosives available.

5-8. Reconnaissance Record. The reconnaissance party reports the results of their reconnaissance
on DA Form 2203-R. Use the form with appropriate sketches, to record and report the
reconnaissance of military demolition projects. Appendix F contains a sample of DA Form 2203-R
(Figure F-2| pages F-38 through F-42) and instructions to complete it. For sketches, use available
paper and attach to the completed DA Form 2203-R.

a. Purpose. When time and conditions permit, use this report as the source document for

preparing the obstacle folder. If the obstacle folder is not available, use this report in its place. In
certain instances the report may require a security classification.

b. Information Required. DA Form 2203-R should contain the following:

- A Dbill of explosives that shows the quantities and types required.
. A list of all equipment, including transportation, required for the demolition operation.

- An estimate of time and labor required for preparing the demolitions and placing the
charges.

. A time and labor estimate for arming and firing the charges.

- Atime, labor, and equipment estimate to complete any required bypass. Specify the
bypass location and method. Include details for any supplementary obstacles required.

- A situation sketch showing the relative position of the target, terrain features, and
coordinates of the target.

. A list of all unusual site characteristics. Indicate the location of these unusual charac-
teristics on the situation sketch.

. Plan and elevation (side-view) sketches of the target, showing overall dimensions, lines
of cut, and demolition chambers.

. Plan and elevation sketches of each member targeted, detailing dimensions, chambers,
quantity of explosives, lines of cut, charge locations, and priming and initiation methods.

. A sketch showing firing circuits and firing points.

Section V. Obstacle Folder

5-9. Purpose. The obstacle folder, as outlined in STANAG 2123 and QSTAG 743, provides all
of the information necessary to complete a specific demolition operation. NATO and ABCA
personnel use this booklet to collect information and to conduct demolition operations. The
responsible commander should prepare an obstacle folder during peacetime for all preplanned
targets to allow for efficient demolition operations. Prepare obstacle folders for reserved and
preliminary demolitions. The obstacle folder is not normally used in tactical situations because the
detailed information in the obstacle folder, including multiple languages, is not easily completed
under field or tactical conditions. A sample obstacle folder is included in the sample target folder

in|Appendix F|(page F-4).

5-10. Language. Since not all NATO and ABCA personnel speak the same language, obstacle
folders must be multilingual. The preparing unit may speak a different language than the unit
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actually conducting the demolition operation. Therefore, it is essential to prepare the obstacle folder
in more than one language. However, prepare map notes, plans, sketches, and so forth, in one
language, and provide translations for the other languages in the available space. Use the following
guidelines when determining the languages necessary in an obstacle folder:

. Languages of the units involved in the demolitions.
. Language of the host nation.
. One of the two official NATO languages (English or French).

5-11. Contents. The obstacle folder contains six parts for recording information. Additional
information may be noted in the appropriate place within the obstacle folder and then inserted as

an additional page immediately following the notation (for example, “see page 4a”). The six parts
of the obstacle folder are—

. Location of target (pages 1-5).

- Supply of explosives and equipment (pages 6-17).

. Orders for preparing and firing (pages 18-28).

. Hand-over and take-over instructions (pages 29-32).
- Demolition report (pages 33-37).

- Official signature (page 38).

5-12. Special Instructions. The list of explosives, stores, and mines required (paragraph 2d, pages
14 and 16 of the obstacle folder) does not cover every possible situation. However, it does indicate
a logical order for recording or determining the required materials. Mark only the materials required
for your particular target. The transport team leader uses the first list. For major operations, note
the size, composition, and mission of the various work parties participating in paragraph 3a,
subparagraph 5. Paragraph 3a, subparagraph 6 concerns only nuisance or protective mine fields
laid to protect the demolition target and does not apply to tactical (barrier) mine fields. Complete
paragraph 5 of the Demolition Report upon completion of the demolition. The firing party
commander may detach the first copy of the demolition report (pages 33-37) and forward it to a
higher-echelon engineer headquarters.
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Chapter 6
Demolition Safety

Section |. General Safety

6-1. Considerations.

Do not attempt to conduct a demolitions mission if you are unsure of demolition
procedures; review references or obtain assistance.

Prevent inexperienced personnel from handling explosives.

Avoid dividing responsibility for demolition operations.

Use the minimum number of personnel necessary to accomplish the demolitions mission.
Take your time when working with explosives; make your actions deliberate.

Always post guards to prevent access inside the danger radius.

Always maintain control of the blasting machine or initiation source.

Use the minimum amount of explosives necessary to accomplish the mission while
keeping sufficient explosives in reserve to handle any possible misfires.

Maintain accurate accountability of all explosives and accessories. Always store blasting
caps separately and at a safe distance from other explosives.

Ensure all personnel and equipment are accounted for prior to detonating a charge.

Ensure you give warnings before initiating demolitions; give the warning “Free in the
hole!” three times.

Always guard firing points.

Assign a competent safety officer for every demolition mission.

Dual initiate all demolitions, regardless of whether they are single-or dual-primed.
Avoid using deteriorated or damaged explosives.

Do not dismantle or alter the contents of any explosive material.

Avoid mixing live and inert (dummy) explosives.

WARNING
Do not use blasting caps underground.
Use detonating cord to prime underground charges.

6-2. Explosive Materials.

a. Blasting Caps. Both military and commercial blasting caps are extremely sensitive and can
explode unless handled carefully. Blasting caps can detonate if exposed to extreme heat (cook off).
Military blasting caps are more powerful and often more sensitive than their commercial
counterparts. When using commercial blasting caps to detonate military explosives, ensure they
are powerful enough to detonate the explosives, thus, avoiding misfires. Because power
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requirements for caps from different manufacturers vary, never mix caps from different
manufacturers; mixing caps could result in rnisfires. When installing caps in explosives, never force
them into an explosive or a cap well; use an appropriate tool for making or enlarging the cap well.
Ensure 1/8 to 174 inch of the cap is clearly visible at both ends when taping onto detonation cord. Do
not connect blasting-cap initiation sets to ring or line mains or charges when nonessential personnel
are on site. Never leave blasting caps unattended before or after attaching them to the charges or
firing system.

(1) Nonelectric.

Use only authorized equipment and procedures when crimping nonelectric blasting caps
to time fuse or detonating cord.

Maintain blasting caps in the appropriate cap box until needed. Never store blasting caps
with explosives.

Never carry loose blasting caps in your pocket or place loose blasting caps in a container;
secure them.

Do not blow into a nonelectric cap or attempt to remove any obstructions from the blasting
cap well. Remove obstructions that will dislodge by using the wrist-to-wrist tap method.

Never insert anything but time fuse or detonation cord into a nonelectric blasting cap.
Do not twist time fuse or detonating cord while attempting to insert into a blasting cap.

Never attempt to crimp a blasting cap installed in an explosive. If the blasting cap has
come loose from the time fuse or detonating cord, remove the blasting cap from the
charge, recrimp the cap, and then reinstall the cap in the charge.

Avoid striking, pinching, and mashing nonelectric caps during crimping activities. Use
only the M2 crimpers for all crimping operations.

When using nonelectric caps to dual prime demolitions, cut the fuse to allow an interval
of not less than 10 seconds between firings.

(2) Electric.

Do not remove the short-circuiting shunt unless testing or connecting the cap. The shunt
prevents accidental initiation by static electricity. If the blasting cap has no shunt, twist
the bare ends of the lead wires together at least three times (180-degree turns) to provide
a proper shunt.

Use proper grounding procedures when static electricity is present, see paragraphl-5bl
(page 6-4).

When transporting electric blasting caps near vehicles (including aircraft) equipped with
a transmitter, protect the blasting caps by placing them in a metal can with a snug-fitting
cover (Y2 inch or more of cover overlap). Do not remove blasting caps from their
containers near an operating transmitter unless the hazard has been judged acceptable.

. Keep electric blasting caps at least 155 meters from energized power lines. If using
electric blasting caps near power lines, temporarily cut the power to the lines during
blasting operations.

Always use at least the minimum current required to fire electric blasting caps.
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. Always check circuit continuity of electric blasting caps before use.

Cover connections between blasting cap leads and firing wires with insulating tape, not
the cardboard spool.

Remove firing wire loops and, if practical, bury blasting wires.
b. Time Fuse and Detonating Cord.
(1) Time Fuse.

+ Always conduct a test burn of at least three feet for each roll of time fuse. If you do not

use the fuse within 24 hours of the test burn, perform another test burn before using the
fuse.

Use M2 crimpers to cut time fuse. If serviceable M2 crimpers are not available, use a
sharp knife to cut fuse. Be sure to cut the fuse end squarely. Make the cut on a
nonsparking surface, such as wood. A rough or jagged-cut fuse can cause a misfire.

Avoid cutting the fuse until you are ready to insert it into the igniter and blasting cap.

To avoid problems from moisture infiltration, never use the first or last 6 inches of time
fuse from a new or partial roll.

Avoid sharp bends, loops, and kinks in time fuse. Avoid stepping on the fuse. Any of
these conditions or actions can break the powder train and result in a misfire.

(2) Detonating Cord.

- Do not carry or hold detonating cord by placing it around your neck.

To avoid problems from moisture infiltration, never use the first or last 6 inches of
detonating cord from anew or partial roll.

- Avoid sharp bends, loops, and kinks in detonating cord. Avoid stepping on the cord.
Any of these conditions or actions can change the path of detonation or cause the cord
to cut itself.

c. Plastic and Sheet Explosives.

- Always cut plastic and sheet explosives with a sharp knife on a nonsparking surface.
Never use shears.
Avoid handling explosives with your bare skin as much as possible.

d. Picric Acid. Picric acid degrades with time. Do not use picric acid if its container is rusted
or corroded. A rusty or corroded container indicates the explosive is unstable.

WARNING
Do not handle picric acid. Notify EOD for disposition.

- |

e. Commercial Explosives. Commercial dynamite is sensitive to shock and friction and is not
recommended for use in combat areas. Do not use old, commercial dynamite because it is extremely
sensitive and very unstable. Follow the procedures in TM 9-1300-206 or the manufacturer’s
recommendations to destroy aged commercial dynamite. When commercial dynamite freezes, it
becomes covered with crystals and is very unstable. Do not use frozen dynamite. Commercial
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dynamite containing nitroglycerin requires special handling and storage. Rotate commercial
dynamite in storage to prevent the nitroglycerin from settling to the bottom of the explosive.

6-3. Boreholes. Do not leave any void spaces in boreholes, especially in quarrying operations. A
secondary explosion can result from a borehole with voids between loaded explosives. After the
first blast, it may take up to 15 minutes for such an explosion to occur. Tamp all voids with
appropriate material. When using springing charges to dig boreholes, allow at least 2 hours for
boreholes to cool between placing and firing successive springing charges, or cool the boreholes
with water or compressed air to save time.

6-4. Toxicity. Most military explosives are poisonous if ingested and will produce lethal gases if
detonated in confined areas such as tunnels, caves, bunkers, and buildings. Allow sufficient time
for blast fumes, dust, and mists to clear before inspecting or occupying a blasting area. TNT is
extremely poisonous; avoid using TNT to blast in enclosed areas. Avoid touching sensitive areas
of your body, such as around the face and groin, when working with explosives. Wash your hands
after working with explosives, especially before consuming food.

6-5. Natural and Physical Properties.

a. Lightning. Lightning is a hazard to both electric and nonelectric blasting charges. A
lightning strike or nearby miss is almost certain to initiate either type of system. If lightning strikes
occur, even far away from the blasting site, electrical firing circuits could be initiated by high, local
earth currents and shock waves resulting from the strikes. These effects are increased when lightning
strikes occur near conducting elements, such as fences, railroads, bridges, streams, underground
cables or conduits, and in or near buildings. The only safe procedure is to suspend all blasting
activities during electrical storms or when an electrical storm is imminent.

b. Static Electricity. Though rare, electric blasting caps can possibly be initiated by static
electricity. If possible, avoid using electric blasting caps if static electricity is a problem. Exercise
extreme caution when working with explosives in cold, dry climates or when wearing clothing and
equipment that produce static electricity, such as clothing made of nylon or wool. Before handling
an electric blasting cap, always remove the static electricity from your body by touching the earth
or a grounded object. It may be necessary to perform this grounding procedure often in an area
where static electricity is a constant problem.

¢. Induced Currents. Radio signals can induce a current in electric blasting caps and
prematurely detonate them.[Table 6-1 lists the minimum safe distances from transmitters for safe
electrical blasting.  This table applies to operating radio, radar, microwave, and television
transmitting equipment. Keep mobile transmitters and portable transmitters at least 50 meters from
any electric blasting cap or electrical firing system. Do not use electric blasting caps within 155
meters of energized power transmission lines.

d. Blast Effects. Personnel in close proximity to explosions may experience permanent hearing
loss or other injury from the pressure wave caused by an explosion. Hearing protection should be
worn during all blasting operations. Personnel observing minimum safe distances for bare charges
(seem and Army Regulation (AR) 385-63) generally will not be affected by blast effects.
Refer to AR 385-63, Chapter 18, for additional information on blast effect.
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Table 6-1. Safe distances for blasting near radio frequency energy

Average Or:‘(::l;: ransmitter Minimum Safe Distance
Fi Y XY PN
(Watts*) \viewery)
Oto29 30
30 to 49 50
50 to 99 110
100 to 249 160
250 to 499 230
500 to 999 305
1,000 to 2,999 480
3,000 to 4,999 610
5,000 to 19,999 915
20,000 to 49,999 1,530
50,000 to 100,000 3,050
*When the transmission is a pulsed- or pulsed,
continuous-wave type and its pulse width are less than 10
microseconds, the left-hand column indicates average power.
For all other transmitters, including those with pulse widths
greater than 10 microseconds, the left-hand column indicates
peak power,

e. Missile Hazards. Explosives can propel lethal missiles great distances. The distances these
missiles will travel in air depend primarily on the relationship between the missiles’ weight, shape,
density, initial angle of projection, and initial speed. Under normal conditions, the missile-hazard
area of steel-cutting charges is greater than that of cratering, quarrying, and surface charges.

6-6. Underwater Operations.

a. Explosives. Explosives are subject to erosion by water. Unprotected explosives will
deteriorate rapidly, reducing their effectiveness. Ensure all exposed explosives are adequately
protected when used in water, especially running water.

b. Nonelectric Caps. Nonelectric caps depend on combustion to work properly. Any moisture
inside a nonelectric cap may cause a misfire. Because nonelectric blasting caps are difficult to
waterproof, aviod using them to prime underwater charges or charges placed in wet boreholes.

c. Time Fuse. Time fuse depends on combustion to burn properly. Time fuse burns
significantly faster underwater due to water pressure. Waterproof sealing compounds will not make
a permanent waterproof seal between the fuse and a nonelectric blasting cap. Place the fuse
underwater at the last possible moment before firing.

NOTE: If the mission requires using time fuse underwater, then do the test burn underwater.

d. Detonating Cord. Seal the ends of detonating cord with a waterproof sealing compound
when using detonating cord for initiating underwater charges or charges that will remain in place
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several hours before firing. Leaving a 6-inch overhang in detonating cord normally will protect the
remaining line from moisture for 24 hours.

e. M60 Fuze Igniter. The M60 depends on combustion to work properly. Water can penetrate
the fuze igniter through the vent hole located in the pull rod. Therefore, if the igniter fails to fire
on the initial attempt, it probably will fail on any subsequent attempt after reset. Always use a
backup initiation set for underwater demolitions.

6-7. Safe Distances. The following criteria give distances at which personnel in the open are
relatively safe from missiles created by bare charges placed on the ground, regardless of the type
or condition of the soil (AR 385-63). Table 6-2 lists safe distances for selected charge weights. The
following general rules apply:

Charges of Less Than 27 Pounds. The minimum missile hazard distance is 300 meters.

Charges of More Than 27 Pounds But Less Than 500 Pounds. Use the distances in Table
6-2.

- Charges More Than 500 Pounds. Use the following formulas:

Safe Distance (meters) = 100 NPounds of Explosive (6-1)

Safe Distance (feet) =300 VPounds of Explosive (6-2)

Missile-Proof Shelters. A missile-proof shelter can be as close as 100 meters from the
detonation site provided it is strong enough to withstand the heaviest possible missile
resulting from the demolition.

Charges Fixed to Targets. When charges are fixed to targets and not simply placed on
the ground, use the safe distances specified in Tables 6-2 or[6-3] whichever is farthest.
Note that these distances depend on the target configuration, not quantity of explosive.

Table 6-2. Safe distances for personnel (near bare charges)

Expl?_slve Yv?lght Safe Distance Expl'?‘slve _\Iﬂ‘emm Safe Distance
(Founds) Feet Meters \Founas) Fest Meters
27 orless 985 300 175 1,838 580

30 1,021 311 200 1,920 585
35 1,073 327 225 1,988 609
40 1,123 342 250 2.087 630
45 1,168 356 275 2,136 651
50 1,211 369 300 2,199 670
60 1,287 392 325 2,258 688
70 1,355 413 350 2,313 705
80 1,415 431 375 2,369 722
50 1474 | 449 400 2,418 737
100 1,526 465 425 2,461 750
125 1,641 500 500 2,625 800

150 1,752 534
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Table 6-3. Safe distances for personnel (charges on target)

adle.n &
HHUIUS (1]
Serlal Charge Type Target Cg?zrge Danger Area Remarks
{m)
a b c d e £
B'a;::g?ersl For seryice personnel under
1 Detonating cord — — 20 supervision. Appiicable to all
{in the open) serials.
(in the open)
a. Trees Any 300
b. Concrete columns A .
2 Cutting and beams Any 500 -
c. Metal girders and plates, An 1.000 Fragments may ﬂy up to 1,000
guns, and so forth y ’ meters in all directions.
if personnel are wearing
helmets, you m=3y reduce the
safe distance to 500 meters.
3 Concussion Buildings and AFV Any 1,000
Consider the strong blast effect
when conside:: :g buildings as
potential blast sheiters.
a. Upto 100
2Kg
4 Cratering Roads and airfields b. Upto 300
30 kg
c. Over
30 kg 500
Piers
[ Mines Abutments Any 500
Retaining walls
Rock
a B Masonry an 256
6 Borehoie Concrete Any 3
Brick
If personnel are wearing
Raiforoed conorte reimee ou iy adce e
. beams and slabs o e
! Breaching Mass-concrele walls Ay 1000 Consider the strong blast effect
and obstacles whzrstlrnn id o E ildi
S0 <1 [H] i"\(“" a5
potential blast shelzers
When these charges are fired
Concrete into the ground vertically, you
8 Shaped Steel Any 1,000 may reduce the safe distance
to 300 meters.
— a. All right angles to axis, 1,000 meters
9 Bangalore Torpedo |Wire obstacles b. in the iine of the axis, 200 meters for
—_ standing personnel and 100 meters
for prone personnel
. . Fragments may fly up to 1,000
10 M180 Roads and airfields 1-15 kits 1,200 meters in all directions.
NOTES:

1. The air clearance required is the ground safety distance plus 500 meters above the explosive area.

Gigaldille roQuiiou

2. The ship clearance required is the same distance as for the ground safety distance.
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Section Il. Misfire Procedures

6-8. Nonelectric Misfires.

a. Causes.

.

Moisture in the time fuse, detonating cord, or explosives.

Time fuse not seated completely in blasting cap or in fuse igniter.

Breaks in time fuse or detonating cord.

Jagged or uneven ends on time fuse.

Blasting caps not seated securely in cap well or explosive.

Loose or improper detonating-cord installation.

Debris in the blasting cap.

Commercial blasting caps were not strong enough to detonate military explosives.

b. Prevention. You can minimize nonelectric misfires by taking the following precautions:

Prepare and place all primers properly.

Load all charges carefully.

Detonate charges with the proper techniques.

Use dual-initiation systems and, if possible, dual firing systems.

Use detonating cord for underground demolitions. Do not bury caps!
Perform tamping operations with care to avoid damaging prepared charges.

Avoid crimping blasting caps onto time fuse in the rain; seek a covered area out of the
rain.

Ensure you completely seat time fuse when installing it into a blasting cap or fuse igniter.

c. Clearing Procedure.

The soldier who placed the charges should investigate and correct any problems with the
demolition.

After attempting to fire the demolition, delay investigating any detonation problem for
at least 30 minutes plus the time remaining on the secondary. Tactical conditions may
require investigation prior to the 30-minute limit.

For above-ground misfires of charges primed with blasting caps, place a primed, I-pound
charge next to the misfired charge and detonate the new charge. Each misfired charge
or charge separated from the firing circuit that contains a blasting cap requires a 1-pound
charge for detonation. Do not touch scattered charges that contain blasting caps; destroy
therein place. For charges primed with detonating cord, use the procedures in paragraph
6-10 (page 6-10).

For a nonelectric cap that has detonated but failed to initiate a detonating-cord branch
line, line main, or ring main, attach a new cap to the detonating cord, and then move to
a safe place.
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For buried charges, remove the tamping to within one foot of the misfired charge.
Constantly check depth while digging to avoid striking the charge. When within 1 foot
of the misfired charge, place a primed, 2-pound charge on top of the original charge and
detonate the new charge. If digging over the original charge is impractical, dig a new
borehole of the same depth beside the original hole, |-foot away. Place a primed, 2-pound
charge in the new hole and detonate the new charge.

6-9. Electric Misfires.
a. Causes.

Inoperable or weak blasting machine or power source.

Improper operation of blasting machine or power source.

Defective or damaged connections. (Short circuits, breaks in the circuit, or too much
resistance in the electrical wiring are common conditions resulting in misfires.)

Faulty blasting caps.
Blasting caps made by different manufacturers in the same circuit.

Power source inadequate for the number of blasting caps in the circuit (too many caps,
too small a blasting machine).

b. Prevention. Assign one individual the responsibility for all the electrical wiring in a
demolition circuit. This individual should do the following:

Perform all splicing.
Install all blasting caps in the firing circuit. Do not bury caps!

Make all of the connections between blasting cap wires, connecting wires, and firing
wires.

Inspect system for short circuits.
Avoid grounding out the system.

Ensure the number of blasting caps in any circuit does not exceed the rated capacity of
the power source.

¢. Clearing Procedure. Use the following procedures to clear electric misfires:

Make another attempt to fire.
Use the secondary firing system, when present.
Check the wire connections, blasting machine, or power-source terminals.

Disconnect the blasting machine or power source and test the blasting circuit. Check the
continuity of the firing wire with a circuit tester.

Use another blasting machine or power source and attempt to fire the demolition again,
or change operators.

When employing only one electrical initiation system, disconnect the blasting machine,
shunt the wires, and investigate immediately. When employing more than one electrical
Initiation system, wait 30 minutes before inspecting. Tactical conditions may require
investigation prior to the 30-minute limit.
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- Inspect the entire circuit for wire breaks or short circuits.

- If you suspect an electric blasting cap is the problem, do not attempt to remove or handle
it. Place a primed, 1-pound charge next to the misfired charge and detonate the new
charge.

6-10. Detonating-Cord Misfires.

a. Detonating Cord. If detonating cord fails to function properly, take the following action:
Attach a new blasting cap to the remaining detonating cord, taking care to fasten it
properly, and detonate the new blasting cap.

. Treat branch lines in the same manner as noted above.

b. Detonating-Cord Priming. If the detonating cord leading to the charge detonates but fails
to explode the charge, take the following action:

Do not investigate until the charges have stopped burning. Wait 30 minutes if the charge
is underground.
Reprime and attempt to detonate the charge.

Scattered charges that do not contain blasting caps may be collected and detonated
together.

For underground charges, dig to within one foot of the charge; place a primed, 2-pound
charge on top or to the side of the charge; and detonate the new charge.

Section Ill. Transportation and Storage Safety

6-11. Transportation.

a. Regulations.  Both military and commercial carriers are subject to regulations when
transporting military explosives and other dangerous military materials within the United States.
AR 55-355 covers the transportation of explosives. When transporting explosives outside the
United States, follow the regulations from the host countries as well. TM 9-1300-206 contains
minimum safety requirements for handling and transporting military explosives and ammunition.
All explosives transport personnel must learn the local procedures and safety requirements.

b. Safety Procedures. The commander should assign a primary and assistant operator to each
vehicle transporting explosives on public highways, roads, or streets. Whenever transporting
explosives locally, operators must observe the following safety rules:

(1) Vehicles.

Ensure vehicles are in good condition. Inspect all vehicles intended for hauling ex-
plosives before loading any explosives. Pay particular attention to protecting against any
short circuits in the electrical system.

When using vehicles with steel or partial-steel bodies, install fire-resistant and nonspark-
ing cushioning to separate the explosives from the metal truck components.

Do not load vehicles beyond their rated capacities when transporting explosives.

6-10



FM 5-250

Cover open-body vehicles hauling explosives with a fire-resistant tarpaulin.
Mark all vehicles transporting explosives with reflective placards indicating the type of
explosives carried (TM 9-1300-206, Chapter 6).

Use demolition transports for explosives only. Do not carry metal tools, carbides, oils,
matches, firearms, electric storage batteries, flammable substances, acids, or oxidizing
or corrosive compounds in the bed or body of any vehicle transporting explosives.

Equip vehicles transporting explosives with not less than two Class 1-BC fire extin-
guishers for on-post shipments. Place the extinguishers at strategic points, ready for
iImmediate use.

Keep vehicles away from congested areas. Consider congestion when parking.

. Operate vehicles transporting explosives with extreme cam. Do not drive at a speed
greater than 35 miles per hour. Make full stops at approaches to all railroad crossings
and main highways. This does not apply to convoys or crossings protected by guards or
highway workers (flaggers).

Keep flames at least 50 feet from vehicles or storage points containing explosives.
(2) Cargo (Explosives).

Never leave explosives unattended.
Never mix live and inert (dummy) explosives.
Secure the load of explosives in the transport to prevent shifting during transport.

Transport blasting caps separately from other explosives. Do not transport blasting caps
or other initiators in the same vehicles carrying explosives. If both blasting caps and
explosives must be carried in the same vehicle, separate blasting caps from the other
explosives by carrying the caps in a closed metal container in the cab of the transport.

- No persons other than the primary and the assistant operators will ride on or in a truck
transporting explosives. Do not refuel a vehicle while carrying explosives except in an
emergency.

(3) Fire. If fire breaks out in a vehicle transporting explosives, take the following actions:

Try to stop the vehicle away from any populated areas.

. Stop traffic from both directions. Warn vehicle drivers and passengers and occupants of
nearby buildings to keep at least 2,000 feet away from the fire.
Inform police, fire fighters, and other emergency-response personnel that the cargo is
explosives.

If the fire involves only the engine, cab, chassis, or tires, make an effort to extinguish the
fire with fire extinguishers, sand, dirt, or water. If the fire spreads to the body of the
transport or the cargo, stop fighting the fire and evacuate to a distance of at least 2,000
feet.

Do not attempt to extinguish burning explosives without expert advice and assistance.
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6-12. Storage Safety.

a. Magazines. There are two types of magazines: permanent and temporary. Although
permanent magazines are preferred, temporary or emergency magazines are frequently required
when permanent construction is not possible. Field Manual (FM) 9-6 and TM 9-1300-206 give
details on magazine storage of explosives. Consider the following when constructing magazines:

(1) Permanent.

(a) Placement. Consider acceptability of magazine locations based on safety requirements,
accessibility, dryness, and drainage. Safety and accessibility are the most important. An ideal
location is a hilly area where the height of the ground above the magazine provides a natural wall
or barrier to buildings, centers of communication, and other magazines in the area. Hillside bunkers
are not desirable because adequate ventilation and drainage are often difficult to achieve. Clear
brush and tall grass from the site to lessen the danger of fire.

(b) Lightning protection. All magazines must have a grounded, overhead lightning-rod system.
Connect all metal parts (doors, ventilator, window sashes, reinforcing steel, and so forth) to buried
conduits of copperplate or graphite rods in several places.

(c) Barricades. Install barricades around magazines; that is, there must be a substantial obstacle
between magazines and inhabited buildings. For certain explosives, effective natural or artificial
barricades reduce the required safe distance between magazines and railways and highways by one
half. The use of barricades permits the storage of larger quantities of explosives in any given area.
Although barricades help protect magazines against explosives and bomb or shell fragments, they
do not safeguard against pressure damage. TM 9-1300-206 gives more specific guidance on
barricades.

(d) Security. Place guards at all magazines to prevent unauthorized personnel from gaining
access to magazine facilities.

(2) Temporary.

(a) Placement. When permanent magazine construction is not possible, create temporary
magazines by placing explosives on pallets to accommodate ventilation. Store the pallets in a
well-drained bunker. Excavate the bunker in a dry area and revet the bunker with timber to prevent

collapse. Alternatives are an isolated building or a light, wooden-frame house with a wedge-type
roof covered with corrugated iron or tent canvas.

(b) Identification. Mark field-expedient storage facilities on all four sides with signs (TM
9-1300-206).

b. Temporary Storage. When necessary, store limited supplies of explosives in covered
ammunition shelters. Ensure the temporary facilities are separated adequately to prevent fire or
explosion from being transmitted between shelters. Piles of temporarily stored explosives should
contain no more than 500 pounds each and be spaced no closer than 140 feet. Pile explosive
components separately. Keep explosives, caps, and other demolition materials stored in training
areas in covered ammunition shelters and under guard at all times. Local safety standing operating
procedures (SOPS) and TM 9-1300-206, Chapter 4, are guides for temporary storage operations.

6-12



FM 5-250

Section 1V. Destruction of Military Explosives

6-13. Concept. Destruction of demolition materials is a unit commander’s decision. The purpose
of this intentional destruction is to prevent the enemy from capturing stockpiles of explosives.
Whenever the commander orders destruction, two primary considerations are site selection and
safety precautions. EOD units are responsible for destroying damaged or unserviceable explosives
and demolition materials (AR 75-14, TM 43-0001-38, and FM 9- 16). Completely destroy explosive
and nonexplosive demolition materials in a combat zone. Damage essential components of sets and
kits to prevent complete assembly by cannibalizing from undamaged components. Such destruction
is a command decision based on the tactical situation, security classification of the demolition
materials, their quantity and location, facilities for accomplishing destruction, and time available.
In general, burning and detonating or a combination of both are the most effective means of
destruction.

6-14. Site Selection. Select the site for its ability to provide the greatest obstruction to enemy
movement but prevent hazards to friendly troops. Even in the fastest-paced operations, safety is
important, and you should adhere to appropriate safety precautions, if possible.

6-15. Methods. Burning and detonating, in that order, are considered the most satisfactory methods
for destroying demolition materials to prevent enemy use. TM 9-1300-206 (Chapter 9) and TM
9-1300-214 (Chapter 15) cover procedures for explosives and ammunition destruction in greater
detail.

a. Burning. Destroy packed and unpacked high-explosive items by burning. These explosives
include linear demolition charges, shaped demolition charges, block demolition charges, stick
dynamite, detonating cord, firing devices, timed blasting fuse, and similar items. Do not attempt
to destroy blasting caps by burning them since they will detonate from extreme heat. Separate them
from other explosives and destroy them by detonation. Personnel should not attempt to extinguish
burning explosives without expert advice and assistance. Use the following procedure for burning
explosives:

- Place blasting caps in piles separate from explosives and destroy by detonation. Ensure
blasting caps are stored far enough away from the other explosives being burned to
prevent the burning explosives from detonating the blasting caps or vice versa.

Stack explosives in a pile over a layer of combustible material. Piles should not exceed
2,000 pounds or be more than 3 inches thick.

Ignite the pile with a combustible train (excelsior or slow-burning propellant) of suitable
length, and take cover immediately. Calculate the safe distance from the pile using
[6-1 (page 6-5). This distance is never less than 300 meters.

Do not try to extinguish burning explosives. Burning explosives cannot be extinguished
by smothering them or drenching them. In fact, smothering will probably cause an
explosion. Personnel should not attempt to extinguish burning explosives without expert
advice and assistance.

b. Detonation. The tactical situation, the commander’s intent, the lack of time, the type of
explosive, or the safety considerations may require an explosive to be detonated instead of burned.
Use the following procedures for detonating explosives:
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Establish a safety zone for missile and blast effect by computing the safe distance required
for the amount of explosives to be detonated|(Table 6-1, page 6-5).

Do not exceed the limitations of the disposal site, Instead of detonating one large pile of
explosives, it may be necessary to make several smaller piles of explosives and stagger
their detonating times.

Use a minimum of two initiation systems to detonate a pile of explosives.
Prime explosives every 4 to 5 feet when placing explosives in long rows or lines.
Ensure positive contact between primed charges and other explosives in the pile or row.

6-14



FM 5-250

Appendix A
Example Calculations

A-1. Application. This appendix contains examples of charge, demolition, and attack calculations.
Users should be familiar with the discussions in Cha[_gters 3|an d 4.JUse TNT in the [-pound package
and C4 in the 1.25-pound package when calculating the following problems. The volume of a

package of C4 is 20 cubic inches.
A-2. Charge Calculations.

Problem: Determine the quantity of C4 required to cut a 30-inch diameter tree, using an internal timber

charge.
Step 1 Obtain critical dimensions: D= 30 inches.
Calculate for TNT/Rule of Thumb:
Step 2 P——Di—s—oa—@—db unds of TNT
250 250 250 = >0 PO
Divide by the RE factor, if required:
Step 3 P _36 _
RE=134- 2.68 pounds of C4
Divide by pack age weight/voiume and round UFP 1o next whole package
Step 4 P__268_
T25=125~ .14 packages of C4, round up to 3 packages of C4
Step 5 Calculate number of charges:
P One Tree = One Charge
NOTE: You must split the charge between two boreholes because the tree is larger than 18 inches in
diameter. See[paragraph 3-5al(page 3-4).
Step 6 Calcuilate total amount of expiosives:
P Step 4 x Step 5 = Total Packages = 3 x 1 = 3 packages of C4

Solution: Three packages of C4, placed in two boreholes, are

using an internal timber charge. For placement of charge, see

|Flgure 3-2

cut a 30-inch diameter tree,

kpage 3-5).

Example A-1. Timber-cutting charge calculation (internal)
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Probiem: Determine the quantity of TNT required to cut a 30-inch diameter tree using an external
timber charge.

Obtain critical dimensions:

Step 1 D = 30 inches

Calculate for TNT/Rule of Thumb:

P='4—O=E=-4‘6—=22.5 pounds of TNT

Step 2

Divide by RE factor, if required:

Step 3 -:—E = 32;- = 22.5 pounds of TNT

Divide by package weight/volume and round UP to next whole package:
P 225
T="1 = 225
Round up to 23 packages of TNT.

Step 4

Calculate number of charges:

Step 5 One Tree = One Charge

Calculate total amount of explosives:

Step 6 Step 4 x Step 5 = Total Packages = 23 x 1 = 23 packages of TNT

Solution: 23 packages of TNT are required to cut a 30-inch diameter tree, using an external timber
charge. For placement of charge, see|Figure 3-3|(page 3-5).

Example A-2, Timber-cutting charge calculation (external)

A-2
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Problem: Usingthe formula P= %A, determine the quantity of C4 required to cut the two steel beams

shown below. - 20" > ; 1"

S—

—

1" —| | 18”

[

! oL
L«

[

Obtain critical dimensions:

a. Top Flange: 20 x 1 = 20 square inches

b. Web: 18 x 1 = 18 square inches

¢. Boitom Fiange: 24 x 1 = 24 square inches
Calcuiate for TNT/Ruie of Thumb:

a. Top Flange: 20 x 1 = 20 square inches

Step 1

b. Web: 18 x 1 = 18 square inches
Step 2 c. Bottom Flange: 24 x 1 = 24 square inches
d. Total Square Inches = 62 square inches

s 2 uare es = 62 square

= '8"A =3 X 62 = 23.25 pounds of TNT

Divide by RE factor, if required:
3 22 2K

134 = 17.35 pounds of C4

Divide by package weight/volume and round UP to next whole package:
Step 4 1,7',?,.5 =13.88
}.£O

Round up to 14 packages of C4.

Calculate number of charges:
Two Beams = Two Charges

Step 6 Calculate total amount of explosives:
’ Step 4 x Step 5 = Total Packages = 14 x 2 = 28 packages of C4
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Problem: Using|Table 3-3|(page 3-10), determine the quantity of C4 required to cut the steel beam
shown below.

"

P=38A

Area of flange = 2 x 12 x § = 5 square inches .

Area of Web =38 x 11 = 418 square inches % e
Total area (A) = 918 square inches

Otain the critical dimensions:
a. Top Flange: 5 x 1/2inches
b. Web: 11 x 3/8 inches
c. Bottom Flange: 5 x 1/2 inches

Step 1

Calculate for TNT/Rule of Thumb:
a. Top Flange: 5 x 1/2 = 0.8 pounds from [Table 3-3
Step 2 b. Web: 11 x3/8 = 1.3 pounds from [Table 3-3

c. Bottom Flange: 5 x 1/2 = 0.8 pounds from
d. Total: = 2.9 pounds of C4

Divide by RE factor, if required:
Not required

Divide by package weight/volume and round UP to next whole package:
. P __29PoundsofC4 _ 232

Package Weight ~ 1.25 Package Weight
Round up to 3 packages of C4.

One Beam = One Charge

Calculate total amount of explosives:
Step 4 x Step 5 = Total Packages = 3 x 1 = 3 packages of C4

Solution: Three packages of C4 are required. For placement of charge, see|Figure 3-7|(page 3-9).

Example A-4. Hasty steel-cutting charge calculation
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Problem: Using ribbon charge, determine the quantity of C4 required to cut the steel plate shown below.
TN

14"

N

Obtain the critical dimensions:
N RFRLATT T LT T T ILIWLAT A

Step 1 .':. C;ut Length: 14 inches
b. Target Thickness: 2 inches

Calculate for TNT/Rule of Thumb:
a. Thickness: 1/2(Target Thickness) =1 inch
Step 2 b. Width: 3(Charge Thickness) = 3 inches

¢. Length: Cut Length = 14 inches
Volume=Tx WxL =1x3x 14 = 42 cubic inches

Divide by RE factor, if required:

Ciam 2
SR Not required because only C4 or sheet explosives are used.
Divide by package weight/volume and round UP to next whole package:
_ Charge Volume _ 42

Step 4 Package Volume ~ 20 =21

Round up to 3 packages of C4.
S Calculate number of charges:

tep 5 One Plate = One Charge

L Calculate total amount of explosives:
Step 6

Step 4 x Step 5 = Total Packages 3 x 1 = 3 packages

Solution: Three packages of C4 are required to cut the steel plate. For placement of charge, see
Figure 3-1 1|(page 3-13).

Example A-5. Steel-cutting charge calculation (steel plate)
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Problem: Using ribbon charge, determine the quantity of C4 required to cut the I-beam shown below.

AN

1" —! |—— 12"

-« 22" —>

Obtain critical dimensions:
a. Top Flange: 22 x 1 = 22 inches
b. Web: 12x 1 = 12 inches
c. Bottom Flange: 22 x 1 = 22 inches

Step 1

Calculate for TNT/Rule of Thumb:
a. Thickness = 1/2(Target Thickness) = 1/2 inches
b. Width = 3(Charge Thickness) = 1 1/2 inches
c. Length = Cut Length = 21 + 21 + 11 = 53 inches
Volume =Tx Wx L =1/2x 1 1/2 x 53 = 39.75 cubic inches of C4

Yz |
Step 2 \ \ 22-1=21"

1" —>-

A

12-1=11"

; | / 22-1=21"

NOTE: Length of cut is 53".

NN

Divide by RE factor, if required:

Step 3 No required because only C4 or sheet explosives are used.

Divide by package weight/volume and round UP to next whole package:

_ _Charge Volume _ 39.75
Step 4 "~ Package Volume =~ 20 198
Round up to 2 packages of C4.

Calculate number of charges:
Step 5 One I-beam = 1 Charge
Step 6 Calculate total amount of explosives:

Step 4 x Step 5 = Total Packages = 2 x 1 = 2 packages of C4

[ Solution: Two packages of C4 are required to cut the I-beam. For placement of charge, see| Figure |
3-12 |(page 3-13).

Example A-6. Steel-cutting charge claculation (I-beam)
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Problem: Determine the quantity of C4 required to cut a 7-inch steel bar using a saddle charge.

Obtain the critical dimensions:
Step 1 a. Target Diameter = 7 inches
b. Target Circumference = 3.14 x 7 = 21.98 inches

Calculate for TNT/Rule of Thumb:
a. Thickness = 1.00 inch.
Step 2 b. Base Width = 1/2 (Target circumference) = 10.99 inches.
c. Long Axis = Target Circumference = 21.98 inches.
d. Total Volume = 1/2 (Base Width}(Long Axis) = 120.78 cubic inches.

Divide by RE factor, if required:
Step 3 At vamisivasd lhannitan anh: A Af ahant av
Ot fequire 0eCause Orily L4 Ui Siicgl ©X

Divide by package weight/volume and round UP to next whole package
_ _Charge Volume _ 120.78

Step 4 = Package Voume ~ 20 6.039
Round up to 7 packages of C4.
Caiculate number of charges:
Step 5 One Bar = One Charge
Step 6 Calcuiate total amount of expiosives:

Step 4 x Step 5 = Total Packages = 7 x 1 = 7 packages of C4

Solutlon: Seven packages of C4 are required to cut the steel bar using a saddle charge. For
placement of charge, see|Figure 3-13 [page 3-14).

Example A-7. Steel-cutting charge calculation (steel bar)

Problem: Determine the quantity of C4 required to cut a 9-inch, high-carbon-steel bar using a diamond
charge.

Obtain critical dimensions:
Step 1 a. Target Diameter: 9 inches.
b. Target Circumference: 3.14 x 9 = 28.26 inches.

Determine the required charge dimensions:
a. Thickness: 1.00 inch.

Step 2 b. Short Axis: 1/2 (Target Circumference) = 14.13 inches.

c. Long Axis: Target Circumference = 28 .26 inches.

d. Total Volume: 1/2 (Thickness x Long Axis x Short Axis) = 199.65 cubic inches.
Step 3 it is not necessary to determine the equivalent amount of C4 because this charge

uses and is computed for plastic explosive (C4), not TNT.

Determine the number of required packages of C4:

Step 4 __Charge Volume _ 199.65 _
N= Package Volume = 20 9.98 (Round up to 10)
Step & Determine the number of charges required. The 9-inch, high-carbon stee! bar
P requires only one charge.
Step 6 Determine the total number of packages required:

Packages (Step4) X Charges (Step5) = Total Packages

Solution: Since only one charge is required to cut the high-carbon steel bar, you will need 10 packages
of C4 to cut the steel bar. For placement of charge, see| Figure 3-14|(page 3-15).

Example A-8. Steel-cutting charge calculation (high-carbon steel)
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Probhlam: | Iemg the formula Ral(f‘ dn!nrminn the number of Comnosition-C4 nackages required to

UL I TS WOV W WQAWINAY WO | VYUl Uu W

breach a reinforced-concrete pier, 5 feet thick and 30 feet wide. The charges will be elevated 5 feet and

untamped.
Obtain the critical dimensions
Step 1 a. Breaching Radius (R) = 5 fest.
b. Pier Width (W) = 30 feet.
Step 2 Calculate for TNT/Rule of Thumb:
P P= RPKC = 5%0.54)1.8 = 121.50 pounds of TNT
Divide by RE factor, if required:
Step3 | 1285 - 90.67 pounds of C4
Divide by package weighi/voiume and round UP to next whoie package::
_ _Charge Weight _ 80.67
Step 4 = Package Weight = 1.25 ~ /223
Round up to 73 packages of C4.
Calculate number of charges::
Step 5 _W_ 30 _
N= 2R-2(5) = 3 charges
_ N Calculate total amount of mmlnenmq
Step 6 T Ot

Step 4 x Step 5 = Total Packages 73 x 3 = 219 packages of C4

Solution: 219 packages of C4 are required to breach the pier. For placement of charge, see[ Figure |
!E]ﬂ (page 3-19).

Example A-9. Breaching charge calculation (reinforced-concrete pier)

fm
L]

Problem: Determine the required amount of C4 needed to counterforce four concrete cubes three feet

C:rcumference of Target 3 feet

Calculate for TNT/Rule of Thumb:
P =1 1/2 pounds of C4 per foot of diameter
P=11/2x3=4.5pounds of C4

Divide by RE factor, if required:

Not required hecause nnl C4 or sheet explosives are used
oqu U4 OF SNeet eXPiosSives are useq.

O

ivida h v nankana ni ht/unliima
Iviuw quqy Gl |

a Charge Welght
= Package Weight ~ 1.25
Round up to 4 packages of C4

!I\
[
w
o

Step 5

Caicuiate number of charges:
Four Cubes = Four Charges

N

Step 6

Calculate total amount of exnlosives:

- laL AR QRIITW ML W UNMIW S Y WD

Step 4 x Step 5 = Total Packages 4 x 4 = 16 packages of C4

Solution: 16 packages of C4 are required to counterforce four cubes. For placement of charges,

[Figure 317

see|Figure 3-17|(page 3-20).

Example A-10. Counterforce charge calculation

A-8
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Problem: Determine the quantity of cratering charges and C4 required to create a deliberate crater 146
feet long.

Obtain critical dimensions:

Step 1 Crater Length (L) = 146 feet
Calculate for TNT/Rule of Thumb:
Step 2 a. 7-Foot Borehole = 80 pounds
b. 5-Foot Borehole = 40 pounds + 1 pound for dual priming
Divide by RE tactor, if required:

Step 3 Not required

- Divide by package weight/volume and round UP to next whole package::
Step 4 a. 7-Foot Borehole = 2 cratering charges
b. 5-Foot Borehole = 1 cratering charge and 1 package of C4.

WWiL VI VI rwie & 1 Wi alvs Ry Y ¥

Calculate number of charges:
. n_L—16 146 - 16
~

+
-t

+
-k
[

n
~

oy o~ ..-..l Ao alesane

Calculate total amount of explosives:
a. 7-Foot Boreholes: 2 charges x 14 boreholes = 28 cratering charges
Step 6 b. 5-Foot Boreholes: 1 charge x 13 boreholes = 13 cratering charges and
13 packages C4
Total = 41 cratering charges and 13 packages of C4

...
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Solution: 41 oramrlnn rhamnq and 13 nag a_n s

feet long. For charge placement se

ded reat liberate crater 146

Example A-ll. Cratermg charge calculation

A-9
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A-3. Demolition Calculation.

Problem: A simply supported, reinforced-concrete, beam-and-slab span must be destroyed with a
concrete-stripping charge. The diagram below shows the span dimensions. Determine the quantity of
C4 required and the resulting ditch width.

/
74
/
03m
1.2m
838 838 888 888 838 |
045 m o9m 035 m

Cross section at midspan

30m

25m

1.0m 0.8m

Elevation view

Beam Calculations

Determine the amount of TNT required per meter:

Step 1 P=33(33h+05)° =3303.3(1.2)+0.5° = 292.76 pounds TNT per meter

Determine the amount of explosive (TNT) per beam:
Step 2 P = (Pounds ™NT/meter)(Beam width, in meters)
P=292.76(0.35) = 102.47 pounds per beam

Determine the equivalent amount of C4:

Step 3 P 10247 _
RE= 134 - 76.47 pounds C4 per beam
Determine the required packages of C4 per beam:
Step 4 N=-Charge Weight _ 7647 _ o, 44 (Round up to 62)

~ Package Weight ~ 1.25

Slab Calculations

Determine the amount of TNT required per meter of slab between beams:

Step 1 P=3.3(3.3h+0.5)° = 3.3[3.3(0.3) + 0.5]° = 10.92 pounds TNT per meter

Determine the amount of TNT required per slab:

Step 2 P=(Pounds TNT per meter) (Slab width, in meters) = 10.92(0.9) = 9.83 pounds TNT

Example A-12. Beam-and-slab bridge demolition calculation

A-10
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Determine the equivalent amount of C4:
Step 3 P 983 o os i ms mar cloh
RE= 134 = [-34 pounds C4 per siab
Determine the required packages of C4 per slab:
Step 4 _ _Charge Weight _ 7.34 _
N= Package Weight ~ 1.25 ~ 5.87 (Round up to 6)

Tatal Nhavea
1vwal wviiarye

P = 5(Beam Charge) + 5(Slab Charge) = 5(62) + 5(6) = 310 + 30 = 340 packages of C4

Ditch Width

Wg=2h+0.3=2(1.2) + 0.3 =2.7 meters

¥ NE

7T &V = _ Xy _

L=30 " 0.0833 meters L-3 0.03 meters
From Table 4-2 (page 4-18) -%c-= 0.060 meters.

ene = 7

Therefore, Lc=0.060 (30) = 1.8 meters.
Since Lc < Wy, use P = 340 packages of C4, as calculated.

/ 6 blocks C4
/ y 62 blocks C4 /

NG G

- ’
Y
| /L s I
03m

000 / [} / 00 / Q0 / 000 / ram

000 838 000 500 000 ]

0.45m 09 m 0.35m
Example A-12. Beam-and-slab bridge demolition calculation (continued)

A-11
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A-4. Attack Calculations.

Problem: Determine the attack method for demolishing a simply supported, steel-beam bridge with

hattam ciinnarte and tha fallawins maaeiiramant

MWL DUPPUI A2 QI LY IVHVYIYTI ly nivaouil viiivi Ils-

a. Length (L): 25.0 meter:

n u-x.glt.‘ I(L) 5. 0....-6.!9 S 0.2m —y 25 m «— 0.2m
Y. gy \n) ‘ I {1ISLBIY.

¢. End Clearance (E): 0.4 meters.

Step 1 Consutt|Appendix H. Tabie H-1 {page H 1)

provided that the actual end clearance (

e
Perform the calculation to determine whether Eis greater than Eg.

a. Determine the height-to-length ratio (H/L):

H_21_0.084

" b. Find the corresponding E/L value (Table H-1, page H-1). Since 0.084 is not found
< on the table, round UP to 0.09.

(interpolate, if necessary).
c. Determine the required end clearance. Use the following formula to find E.

Er= (ELE)L = 0.016(25) = 0.40 meters

Solutlon: Compare the actual and required end clearances. Since the actual end clearance (0.4

metears) is equal to the requirad end clearan e (0.40 meters), a bottom attack is possible without any

TWIWIV] IV VWAl tW LIV I WU UM Wit Wivik llv LEE= A -7 MWL WAV 10 PVOUIMIY P U VWL QA

hkehhood of the span jamming.

Example A-13. Bottom attack calculation

A-12
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Problem: Determine the attack method for demolishing a simply supported, bowstring bridge with the
following measurements:

l———862m |
. Length (L): 62.0 meters. ! '1,

|
. Height (H): 8.5 meters.
. Average Length of Bearing T\”\
Qunnarte (1) 1 15 matare B
VUWVI wr ‘h,]- .

AL TS
e L

(e 2= 2]

Step 1 ConsuIII Appendix H. Table H-2|(page H-2) lists the top attack method tor this bridge.

Determine the height-to-length ratio (H/L). Since 0.137 is not found on the table, round

Stap 2 UI"’-}O U8.U51 4.
—=—==0.137
L 62
Determine the required-gap ratio (Ls/L).
Step3 Le_115 00186

Find the corresponding Ls/L value anbIe H-2| page H-2). Since 0.0186 is not found on

Step4  |ihe table, round UP to 0.020.

a. Intersect the Ls/L and H/L values on the table to get the value of L¢/L.

Stebs [ lLliJAE!fLOA.‘q‘BA2I. " PO [ S| T D | N ey B |
; b. Muitiply the Lo/L vaiue by the iength to get Le.
Lc=0.082 x 62 = 5.08 meters.

Determine where to place the charges. To accomplish this, divide Lc in half

Step 6 (5.08/2 = 2.54 meters).

Solution: The proposed cut must be 2.54 meters from either side of midspan. Mark the bridge in this
location. This location is the centerline for the proposed cut.

Example A-14. Top attack calculation

A-13
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Problem: Dstermine the attack method for a continuous, concrete-arch bridge with open spandrels and
pinned footings, having the following measurements:

a | anethh 11V EOQO N svadars

d. LTIYUl \L). V0.V ITIGITID.

b. Rise (H): 7.5 meters o

Step 1 Consult|Appendix H. Table H-2|(page H-2) lists the bridge attack method for this bridge.

Determine the height-to-length ratio (H/L):

Step 2 H_TS 4429
L 58

Find the corresponding L¢/L value (Tabl e 4-20). Since 0.129 is not found on
Step3 o - vawue (1able 4.1} page +20) |

the table, round UP 10 0.14. Theva 14 is 0.04.

O

Determine the required length of the cut:
Step 4

Step 5 Determine where to place the charges. Place charges at the midspén. 7

Solution: The proposed cut must be at the midspan. Mark the bridge in this location. This location is
the centeriine for the proposed cut.

Example A-15. Arch bridge attack calculation

A-14


http://www.fortliberty.org/military-library/fm5-250/APPH.PDF
http://www.fortliberty.org/military-library/fm5-250/CH4.PDF

FM 5-250

Appendix B
Metric Charge Calculations

B-1. Equivalent Metric Weights for Standard Explosives. NATO requirements make metric
conversions necessary. The following formulas are metric equivalents for charge calculations.
Table B-1 lists the metric equivalents for standard US Army demolition charges.

Table B-1. Standard US demolition charges (metric equivalents)

Detonation
Explosive (P;,trr:‘ds) Velocity FaRc!tEor wféﬂﬁ;ﬂ:fé'f’
M/Sec | Ft/Sec

TNT 025 | 6,900 | 22,600 | 1.00 0.113

050 | 6,900 | 22,600 | 1.00 0.227

1.00 | 6,900 | 22,600 | 1.00 0.454
M2 Tetrytol 250 | 7,000 | 22,900 | 1.20 1.134
M3 Comp C2orC3| 2.25 | 7,625 | 25,000 | 1.34 1.021
M5A1 Comp C4 250 | 8,040 | 26,400 | 1.34 1.134
M112 Block (C4) | 1.25 | 8,040 | 26,400 | 1.34 0.567
?f,!,‘E‘fN?'“k 200 | 7.040 | 23,600 | 1.14 0.907
'("I'DET"N&;’“ee‘ 0.25 | 7.040 | 23,600 | 1.14 0113
M186 Roll (PETN) | 25.00 | 7,040 | 23,600 | 1.14 11.34
Ammonium Nitrate 43.00 3,400 | 11,000 0.42 18.14
M1 Dynamite 050 | 6100 | 20,000 | 092 0.227
"C",fg‘; Shaped 1500 | NA | NA | NA 6.80
'gﬁ;;:"haped 4000 | NA | NA | NA 18.14
M183 Assembly NA NA | NA | 134 9.07

B-2. Timber-Cutting Formulas. The formulas on the following pages are examples of charge
calculations converted to their metric equivalents.
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a. Tamped Internal Charges.

2
K= 3?% (B-1)
where—
K =TNT required, in kilograms.
D = timber diameter, in centimeters.
b. Untamped External Charges.
2
K=2s (8-2)
where—
K =TNT required, in kilograms.
D = timber diameter, in centimeters.
c. Abatis Charges.
2
K= % (B-3)
where—

K =TNT required, in kilograms.
D = timber diameter, in centimeter.

B-3. Steel-Cutting Formulas.|Table B-2|gives the correct metric weight of TNT necessary to cut
structural steel sections of various dimensions. Use|Table B-2 for use the following formulas:

a. Structural Steel.

A
K=3¢ (B-4)

where—

K =TNT required, in kilograms.
A = cross-sectional area of the steel, in square centimeters.

b. Other Steel.

2
D
k=12 (B-5)
where—

K =TNT required, in kilograms.
D = section diameter, in centimeters.

B-2


Highlight

Highlight

Highlight

Highlight

Highlight


FM 5-250

Table B-2. TNT steel-cufting charges (metric)

m
Average Sectlon Width (cm)
Section
Thickness| 4 6 8 w0 | 15 | 20 | 25 | 30 | 35 | 40 | 50 | 60
{cm)

05 0.06 | 0.08 | 0.11 | 0.13 | 0.20 0.27 | 0.33 | 0.40 | 0.46 | 0.53 0.66 | 0.79
1.0 0.41 | 0.16 | 0.21 | 0.27 | 0.40 | 0.53 0.66 | 0.79 | 0.93 | 1.06 | 1.32 | 1.58
1.5 0.16 | 0.24 | 0.32 | 0.40 | 0.60 | 0.79 009 | 119 | 1.39 | 158 | 1.98 | 2.37
2.0 021 | 032 | 042 | 053 | 0.79 | 1.06 132 | 158 | 1.85 | 2.11 | 2.64 | 3.16
25 027 | 0.40 | 053 | 0.66 | 0.98 | 1.32 | 1 65 | 1.98 | 231 | 2.64 | 3.29 | 3.95
3.0 032 | 0.48 | 0.64 | 0.79 | 1.19 | 1.58 1908 | 237 | 2.77 | 3.16 | 3.95 | 4.74
3.5 037 | 056 | 0.74 | 0.93 | 1.39 | 1.85 231 | 277 | 3.23 | 3.69 | 4.61 | 553

B-4. Pressure Charges for T-Beams.Use the following formula to determine the metric size of
T-beam pressure charges:

2 (B_G)
K =48HT
where—

K = TNT required, in kilograms.
H = T-beam height, in meters.
T = beam thickness, in meters.

NOTE: Measure H and T to the nearest 0.1 meter, but no less than 0.3 meter. Minimum tamping
required is 30 centimeters. Increase K by one third for untamped charges.

B-5. Breaching Charges.

. (B-7)
K=RMC
where—

K = TNT required, in kilograms.
R = breaching radius, in meters[(Chapter 3, page 3-17).

M = material factor {Table B-3| page B-4).
C = tamping factor|(Figure 3-16, page 3-19).

a. Breaching Radius. The breaching radius is the distance a charge must penetrate to displace
or destroy the target. For example, to determine the breaching radius for a 2.9-meter concrete wall

with a charge placed on its side, use 3.0 as the breaching radius in the formula above. Always round

the target’s depth to the next higher quarter meter (2.9 becomes 3.0, 2.54 becomes 2.75, and so
forth).

b. Material Factor.| Table B-3 (page B-4) lists material factors.
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¢. Tamping Factor. The value of the tamping factor depends on the location and tamping of
the charge. A charge is not adequately tamped unless the tamping material’s depth equals or exceeds
the breaching radius| Fiéure 3-16/(page 3-19) gives values for the tamping factor.

Table B-3. Material factors (M) for breaching charges (metric)

Material Breaching Radius (R) M
Earth All values 1.12
Poor masonry Lessthan1.5m 5.13
Shale
Hardpan 1.5 m or more 4.64
Good timber
Earth construction
Good masonry 0.3 morless 14.09
Concrete block Over 0.3 mto lessthan 1 m 7.69
Rock 1mtolessthan1.5m 6.41
1S5miclessthan2m 5.13
2 m or more 4.32
Dense concrete 0.3 morless 18.26
First-class masonry Over 0.3 mto less than 1 m 9.93
1mtolessthan 1.5 m 8.33
1.5mioiessthanZ m 6.57
2 mor more 5.61
Reinforced concrete 0.3moriess 28.19
(Factor does not consider Over0.3mioiessthanim| 15.38
cutting of concrete) 1mtolessthan1.5m 12.81
1.5mtolessthan2m 10.09
2 mor more 8.65

B-4
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Appendix C
Use of Demolition Charges

C-1. Sources.

a. Primary Charges. When using land mines, aerial bombs, shells, and foreign explosives as
demolition charges, take the appropriate precautions outlined in the paragraphs below. The use of
such explosives is usually uneconomical but may occasionally become necessary or desirable.
Obtain such materials from captured or friendly supply stocks or, in the case of land mines, those
recovered from enemy or friendly minefield. Never use unexploded duds (shells or bombs) for
demolition purposes.

b. Supplementary Charges. When necessary, use allied-nation or captured explosives to
supplement or replace standard explosive charges.

C-2. Land Mines.

a. Safety Precautions. Use only defused mines as demolition charges. Recovered mines may
be sensitive because of near misses and may detonate during normal handling. The theater
commander prescribes the policy for use of salvaged or captured threat mines.

b. Charges. When calculating charges using mines, consider only the explosive weight. Use
normal explosive quantities for cratering or pressure charges. However, the mine case does not
allow proper contact of the explosives against irregularly shaped objects. You may find it necessary
to increase the size of cutting charges considerably when using mines for this purpose. Test shots
are the best way to determine the proper charge under given conditions.| Table C-li(page C-2) lists
the explosives content of various antitank mines by country of origin. The US mines are current;
foreign mines may be current or obsolete.

¢. Priming. Detonate a land mine by placing a I-pound charge on the pressure plate. If firing
large quantities of mines simultaneously, prime several mines to ensure complete detonation.
Detonating a single mine normally detonates any other mine in direct contact with the primed mine.

C-3. Aerial Bombs.

a. Safety Precautions. General-purpose, aerial bombs make satisfactory demolition charges
but are more effective as cratering charges. Their shape makes them inefficient for demolitions
requiring close contact between the explosive and the target. Take precautions against
fragmentation, as the steel fragments from bomb cases may fly great distances. Before using any
bomb, positively identify it as a general-purpose bomb.
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Table C-1. Antitank (AT) mine explosives content (by nation)

Country Mine Type Welght/Explosive
M15 AT (Metaliic) 22 Ib/TNT
United States |M19 AT (Nonmetallic) 21 Ib/TNT

M21 AT (Metallic)

10.5 Ib/Comp H6

Belgium PRB-4 AT 20 Ib/Hexogen
Communist China [Dual-Purpose No. 4 (Metallic) 4.5 b/TNT
PT-Mi-K AT (Metallic) 11 Ib/TNT
Czechosiovakia PT-Mi-Ba AT (Plastic) 12 Ib/TNT
Na-Mi-Ba AT (Plastic) 5.3 Ib/Tritol
TQ-Mi AT (Cardboard) 11.5Ib/TNT
Finland M36 AT (Maetallic) 8 Ib/TNT
M39 AT (Metallic) 8.8 Ib/TNT
M1948 AT (Metallic) 11.5 Ib/TNT or Military Dynamite
M1948 Plate Charge AT (Metallic) 15.2 Ib/TNT or Picric Acid
France M1851 Shaped Charge AT (Metaliic) 410 5 lb/Kexolite
M1951 AT (Caseless) 14.3 Ib/TNT (Cast)
M1951 AT (Plastic “grilie”) i1to 16 Ib/PETN
Japan Model 63 Heavy AT 24.2 Ib/Comp B
Netherlands Type Il AT (Metallic) 9lb
Heavy AT (Maetallic) 22 Ib/TNT
SouthKorea  |Type I Dual Purpose (Metallic) 5.7 Ib/TNT
Type Il Dual Purpose (Metallic) 4.5 Ib/TNT
TMD-B AT (Wooden) 11 to 15 ib/Amatol, DTNT, or Picric Acid*
Sovorim o [TMNas AT (Metallic) 12.6 b/TNT
YaM-5 AT 810 11 Ib/TNT or Amatol
Mark 4 GS AT (Metallic) 8.25 Ib/TNT
United Kingdom | M2 5 GS AT (Metallic) 4.5 b/TNT
Mark 5 HC AT (Metaliic) 8.3 Ib/TNT
Mark 7 AT (Metallic) 19.6 Ib/TNT

*Picric acid corrodes metals, forming extremely sensitive compounds that are easily detonated. Do not
handle mines loaded with this explosive except to move them to a safe disposal area for destruction.
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b. Charges. The explosive content of an aerial bomb is approximately half its total weight.
Table C-2 lists the explosives content for various general-purpose bombs. Approximately 20
percent of the explosive potential of an aerial bomb is expended in shattering the casing.

¢. Priming. Detonate bombs under 500 pounds by placing a 5-pound explosive charge on the
middle of the casing; bombs exceeding 500 pounds require a 10-pound charge. Do not place fuses
on the nose or tail of the bomb. To ensure detonation, prime large bombs separately.

Table C-2. General-purpose, aerial bombs (explosive contents)

Bomb “Wolght | Welght
Old Serles
AN-30A1, 100-pound GP 57 120
AN-M57A1, 250-pound GP 125 261
AN-M64A1, 500-pound GP 266 549
AN-M65A1, 1,000-pound GP 555 1,064
AN-M66A2, 2,000-pound GP 1,098 2,113
New Serles
M117, 750-pound GP 386 823
M118, 3,000-pound GP 1,975 3,049
Low-Drag
MK81, Mod 1, 250-pound GP 100 260
MK82, Mod 1, 500-pound GP 192 531
MK83, Mod 3, 1,000-pound GP 445 985
MK84, Mod 1, 2,000-pound GP 945 1,970
Low-Drag, Snakeve |
MK81, Mod 1, 250-pound GP 100 300
MK82, Mod 2, 500-pound GP 192 560

C-4. Artillery Shells (Nonnuclear).

a. Safety Precautions. Use artillery shells for demolition when only fragmentation is desired.
Because of their low explosive content, artillery shells are generally not adequate for other
demolition purposes.

b. Charges. Any artillery shell fits this category; however, avoid shells smaller than 100
millimeters. The 105-millimeter howitzer, high-explosive shell, which weighs 33 pounds, contains
only 5 pounds of explosive. The 155-millimeter howitzer shell contains only 15 pounds of
explosive.

¢. Priming. Detonate shells up to 240 millimeters by placing 2-pound charges on the case, just
forwar of the rotating band. To ensure complete detonation of multiple shells simultaneously,

place a charge on each shell. Use the M10 universal destructor to detonate shells that have threaded
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fuse wells of 1.7- or 2-inch diameters. Fill the booster cavities of bombs and large projectiles fully
by adding booster cups to the M10 destructor, as required.

C-5. Foreign Explosives.

a. Safety Precautions. Use foreign explosives to supplement standard US charges or, in certain
cases, instead of US charges. However, only experienced demolition personnel should work with
such explosives and then only according to instructions and directives issued by the theater
commander. TM 9-1300-214 lists the most common foreign explosives.

b. Priming. Most foreign explosive blocks have cap wells large enough to receive US military
blasting caps. However, test fire these charges with US military blasting caps to ensure positive
detonation. In certain instances, you may find it necessary to initiate the explosives by using a
standard US demolition block primed with a blasting cap.

C-4
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Appendix D
Expedient Demolitions

D-1. Expedient Techniques. These techniques are intended for use only by personnel experienced
in demolitions and demolitions safety. Do not use expedient techniques to replace standard
demolition methods. Availability of trained soldiers, time, and material are the factors to consider
when evaluating the use of expedient techniques.

D-2. Shaped Charges.

a.  Description. Shaped charges ~
concentrate the energy of the explosion c4 L\
released on a small area, making a tubular or Bottle Fuse
linear fracture in the target. The versatility \KA / y
and simplicity of shaped charges make them e sl
effective against many targets, especially | o ..
those made of concrete or those with armor | gypiosive ™)
plating. You can improvise a shaped charge
(Figure D-l). Because of the many variables 2 7/
(configuration, explosive density, liner Cone | V// ‘32‘;“385‘35‘;‘[’“}3”
cavity density, and so forth), consistent '
results are impossible to obtain. Therefore, T

v
experiment to determine the optimum Sta:doﬂ t Cone
standoff distances. Plastic explosive is best | distance | |7~ diameter '

~~Cap

ty

suited for this type of charge. However, ’ N
dynamite and molten TNT can be effective | 1 12 cone]] n
expedients. diameter
b. Fabrication. Obtain a container for \_ — - .
the shaped charge and remove both ends. Figure D-1. Improvised shaped charge

Almost any kind of container will work.

Cans, jars, bottles, or drinking glasses will do. Some containers come equipped with built-in cavity
liners, such as champagne or cognac bottles with the stems removed. With the ends removed, the
container is ready for a cavity liner and explosive. Optimum shaped-charge characteristics are:

(1) Cavity Liner. Make a cone-shaped cavity liner for the container from copper, tin, zinc, or
glass. Funnels or bottles with a cone in the bottom (champagne or cognac bottles) are excellent.
However, if material is not available for a cavity liner, a workable but less effective shaped charge
can be made by cutting a coned-shaped cavity in a block of explosive.

(2) Cavity Angle. For most high-explosive antitank (HEAT) ammunition, the cavity angle is
42 to 45 degrees. Expedient charges will work with cavity angles between 30 and 60 degrees.

D-1
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(3) Explosive Height (In Container). The explosive height is two times the cone height,
measured from the base of the cone to the top of the explosive. Press the explosive into the container,
being careful not to alter the cavity angle of the cone. Ensure the explosive is tightly packed and
is free of any air pockets.

(4) Standoff Distance. The normal standoff distance is one and one-half cone diameters. Use
standoff sticks to achieve this.

(5) Detonation Point. The exact top center of the charge is the detonation point. Cover the
blasting cap with a small quantity of C4 if any part of the blasting cap is exposed or extends above
the charge.

NOTE: Remove the narrow neck of a bottle or the stem of a glass by wrapping it with a piece of
soft, absorbent twine or by soaking the string in gasoline and lighting it. Place two bands of adhesive
tape, one on each side of the twine, to hold the twine firmly in place. To heat the glass uniformly,
turn the bottle or stem continuously with the neck up. After the twine or plastic has burned,
submerge the neck of the bottle in water and tap it against some object to break it off. Tape the
sharp edge of the bottle to prevent cutting hands while tamping the explosive in place. A narrow
band of plastic explosive placed around the neck and burned gives the same results as using string
or twine,

D-3. Platter Charge. This device uses the Miznay-Shardin effect. It turns a metal plate into a
powerful, blunt-nosed projectile (Figure D-2). Use a round, steel platter, if available. Square
platters also will work. The platter should weigh 2 to 6 pounds.

~ ™\ a. Charge Size. Use a quantity of explosive equal
to the platter weight.

b. Fabrication.

£\~ Platter . ) )
1 j (1) Uniformly pack the explosive behind the
] platter. A container is not necessary if the explosive

) ;,-' } will remain firmly against the platter without a
Container A container. Tape is an acceptable anchoring material.
(optional) (2) Prime the charge at the exact, rear center.
- _/ Cover the blasting cap with a small quantity of C4 if
Figure D-2. Platter charge any part of the blasting cap is exposed.

(3) If available, use a gutted M60 fuze igniter as an expedient aiming device and aim the charge
at the direct center of a target. Ensure the explosive is on the side of the platter opposite the target.
With practice, you can hit a 55-gallon drum, a relatively small target, at 25 yards about 90 percent
of the time with a platter charge.

D-4. Grapeshot Charge. This charge consists of a container (an ammo can or Number- 10 can),
projectiles (nails, bolts, glass, small pieces of scrap metal, or rocks), buffer material (soil, leaves,

felt, cloth, cardboard, or wood), a charge (plastic explosive like C4), and a blasting cap. Assemble
these components as as shown in|Figure D-3.
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a. Charge Size. Use a quantity of
explosive equal to one quarter the
projectile weight.

b. Fabrication.

(1) Make a hole in the center of
the bottom of the container large
enough to accept a blasting cap.

(2) Place the components in the
container in the following sequence:

(a) Explosive. Place the plastic Rear center

/ : S e Shrapnel
explosive uniformity in the bottom of priming
the container, remove all voids or air \_ Y.
spaces by tamping with a nonsparking Figure D-3. Grapeshot charge
instrument.

(b) Buffer. Place 2 inches of buffer material directly on top of the explosive.

(c) Projectiles. Place the projectiles on top of the buffer material, and place a covering over
the projectiles to prevent them nom spilling out when handling the charge.

(3) Make a cap well in the plastic-explosive charge through the hole in the bottom of the
container and insert the blasting cap of the initiation set. Cover the blasting cap with a small quantity
of C4 if any part of the blasting cap is exposed

(4) Aim the charge at the center of the target from approximately 100 feet.

D-5. Dust Initiator. Dust-initiator charges use small quantities of explosives with larger amounts
of powdered materials (dust or cover) to destroy thin-walled, wooden buildings or railroad boxcars.
These charges work best in an enclosed area with few windows. At detonation, the dust or cover
is distributed in the air within the target and ignited by an explosive-incendiary charge. The
dust-initiator charge consists of an explosive, mixed with equal parts of incendiary mix, and a cover
of finely divided organic material.

a. Charge Computations.

(1) Charge Size. One pound of explosive-incendiary mixture will effectively detonate up to
40 pounds of cover. To make a I-pound explosive-incendiary mixture, combine 1/2 pound of
crushed TNT or C3 and 1/2 pound of incendiary mix (two parts aluminum powder or magnesium
powder and three parts ferric oxide). Do not use C4 because the explosive component in C4 will
not combine properly with the incendiary mixture.

(2) Cover (Dust) Size. Use 3 to 5 pounds of cover for each 1,000 cubic feet of target (3 pounds
for enclosed buildings, 5 pounds for partially enclosed buildings). The cover can consist of coal
dust, cocoa, powdered coffee, confectioners sugar, tapioca, wheat flour, corn starch, hard-rubber
dust, aluminum powder, magnesium powder, powdered soap, or a volatile fuel such as gasoline.
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b. Fabrication. Place the TNT or C3 explosive in a canvas bag and crush it into a powder with
a wooden mallet. In the same bag that contains the crushed explosive, add an equal amount of
incendiary mixture and mix thoroughly. Prime this explosive-incendiary charge with a
detonating-cord knot. Place the primed charge in the center of the target and pour or place the cover
on top of it, forming a pyramid. When using gasoline as the cover, do not use more than 3 gallons,
since greater quantities will not evenly disperse in the air, giving poor results.

¢. Detonation. The charge can be detonated by attaching initation sets to the detonating cord.

D-6. Improvised Cratering Charge. This charge consists of a mixture of ammonium nitrate
fertilizer (at least 33.33 percent nitrogen) and diesel fuel, motor oil, or gasoline. The ratio of fertilizer
and fuel is 25 pounds to 1 quart. The fertilizer must not be damp. You may fabricate almost any
size of improvised charge from this mixture. Proceed as follows:

a. Measure the fertilizer and fuel for the size charge you require.
b. Add the fuel to the fertilizer and mix thoroughly.
c. Allow the fuel to soak into the fertilizer for an hour.

d. Place half of the ammonium nitrate charge in the borehole. Then, place two I-pound primed
blocks of explosives in the borehole and add the remainder of the ammonium nitrate charge. Never
leave the charge in the borehole for a long period, since the charge will accumulate moisture,
reducing its effectiveness.

NOTE: Boreholes should receive 10 pounds of explosives for every foot of depth and must be dual
primed.

e. Detonate the charge.

D-7. Improvised Borehole Method (Detonating-Cord Wick). This method (Figure D-4) is used
to enlarge boreholes in soil. The best results are obtained in hard soil. Use the following procedure:

a. Tape together several strands of detonating cord 5 to 6 feet long. Generally, one strand
enlarges the diameter of the hole by about one inch. Tape or tie the strands together into a wick for
optimum results.

b. Make a hole by driving a steel rod approximately 2 inches in diameter into the ground to
the depth required. According to the rule of thumb, a hole 10 inches in diameter requires 10 strands
of detonating cord.

c. Place the detonating-cord wick into the hole using an inserting rod or some other field
expedient. The strands must extend the full length of the hole.

d. Fire the cord either electrically or nonelectrically. An unlimited number of wicks can be
fired atone time by connecting them with the detonating cord ring main or line main. If successive
charges are placed in the holes, blowout excess gases and inspect the hole for excessive heat.
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4 ™)

Detonating cord ~

Tape —

\. J
Figure D-4. Detonating-cord wick

D-8. Ammonium-Nitrate Satchel Charge. Although the satchel charge is excellent, it is mostly
suitable for cratering. A more manageable charge may be used by mixing ammonium-nitrate
fertilizer with melted wax instead of oil. The mixing ratio is 4 pounds of fertilizer to 1 pound of
wax. Set the primer in place before the mixture hardens.

a. Preparation.

(1) Melt the wax in a container and stir in the ammonium-nitrate pellets, making sure that the
wax is hot while mixing.

(2) Before the mixture hardens, add a 1/2-pound block of explosive primed with detonating
cord. Ensure the primed charge is in the center of the mixture and that there is sufficient detonating
cord available to attach initiation sets.

(3) Pour the mixture into a container. Add shrapnel material to the mixture if desired or attach
the shrapnel on the outside of the container to give a shrapnel effect.

(4) Detonate the charge by attaching initiation sets to the detonating cord coming from the
satchel charge.

b. Use. Because the wax and fertilizer may be molded into almost any size or shape, it may
be applied to a great many demolition projects with satisfactory results.

D-9. Expedient Flame Fougasse. Use this device in defensive or offensive operations for its
incendiary, illuminating, and signaling effects. The charge consists of a 55-gallon drum of thickened
fuel, a kicker charge, a trip flare, and detonating cord (Figure D-5, page D-6). A 55-gallon drum
containing a fougasse mixture is effective for a controlled-direction burst.
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Aan 45°

Detonating cord
5 - 7 wraps

Kicker charge

Igniter

Ring main

Figure D-5. Expedient flame fougasse
a. Preparation.

(1) Make the fougasse mixture by mixing 3 ounces of M4 thickening compound per gallon of
gasoline or JP4 fuel. Depending on the temperature, the mixture may take from 15 minutes to
several hours to thicken to the desired viscosity (resembling applesauce or runny gelatin). For a
55-gallon drum, vigorously mix 150 ounces of M4 thickening compound with 50 gallons of gasoline
or JP4 fuel.

(2) Dig an angled trench for the 55 gallon drum that will allow the best coverage and dispersion
of the flame fougasse. However, do not build the trench steeper than 45 degrees. Make a small
cutout area in the back of the trench for the kicker charge (2 pounds of TNT or 2 blocks of C4).

(3) Prime the kicker charge with detonating cord, leaving 6 to 10 feet of detonating cord free
to tie into a ring main (6 to 10 feet).

(4) Wrap the top end of the 55 gallon drum with 5 to 7 wraps of detonating cord, leaving 6 to
10 feet of the detonating cord free to tie into a ring main.

(5) Lay the drum in the trench and place the kicker charge in the small cutout. Push the drum
against the back of the trench so the kicker charge seats firmly against the bottom of the drum. It
may be necessary to tamp soil around the charge to properly center the kicker charge against the
bottom of the drum. The running ends of detonating cord for the kicker charge and drum top should
extend from the trench. Avoid kinks or sharp bends in the detonating cord.

(6) Lay out a ring main of detonating cord around the 55-gallon drum and tie the detonating
cord from the kicker charge and wraps to the ring main.

(7) Cover the entire 55-gallon drum with a minimum of 1 foot of tamped soil, leaving the front
of the drum exposed or uncovered.
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(8) Using a length of detonating cord, tape one end under the spoon handle of an igniter trip
flare (M49). Tape the spoon handle down securely, attach the trip flare to a stake, and position the
stake 3 to 4 feet in front of the drum. Attach the free end of the detonating cord secured to the trip
flare to the ring main. During combat, a WP grenade (M34) will work in place of the trip flare. If
trip flares are not available, do the following:

Take a 2-liter plastic bottle and fill it half full with raw gasoline or JP4 (unthickened).

Punch a hole in the cap of the bottle and thread one end of a detonating cord through the
hole.

. Tie asingle overhand knot in the detonating cord to prevent it from being pulled back
out of the cap.

« Place the detonating cord with the single overhand knot inside the bottle and secure the
cap onto the bottle.

Take the opposite end of the detonating cord and attach it to the ring main.
(9) Attach initiation sets to the ring main.

b. Function. When initiated, the ring main initiates the detonating cord to the trip flare, the
drum top, and the kicker charge. The wraps cut the top of the drum off, the kicker charge propells
the thickened fuel outward, and the trip flare ignites the thickened fuel as it travels downrange. The
result is a flash of flame that spreads downrange for approximately 100 meters.
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Appendix E
Power Requirements for
Series Firing Circuits

E-1. Series Circuits. Electric blasting caps are connected in series and fried with an electric power
source (blasting machine). A series circuit provides a single path for the electrical current that flows
from one firing wire, through each blasting cap to the next blasting cap, and back to the other firing
wire. A series circuit should not contain more than 50 blasting caps. The connection of more than
50 caps in a series circuit increases the chances of breaks in the firing line or cap leads.

E-2. Ohm’s Law. Ohm’s Law defines the amount of voltage necessary to detonate the blasting
caps. Determine the required voltage for your firing circuit as follows:

E=IR (E-1)
where—

E = electric potential, or voltage, in volts.
I =current, in amperes.
R = resistance, in ohms.

E-3. Electric Power Formula. Determine the amount of electric power (watts) necessary to
detonate blasting caps:

W= IR (E-2)
where—

W = electrical power, in watts.
I =current, in amperes.
R = resistance, in ohms.

E-4. Electric Blasting Caps. Military electric blasting caps connected in series require at least 1.5
amperes to fire, regardless of the number of caps in the series. The resistance of military electric
blasting cap is 2 ohms.

E-5. Circuit Resistance. Ensure that the power source is adequate to fire all charges connected to
the circuit. Firing wire, as well as blasting caps, contribute to total resistance in the circuit.
Determine the amount of resistance by combining the individual resistances of the blasting caps
and the wires. The resistance in the wire depends on the wire’s size and Iength (page
E-2) gives the resistance per 1,000 feet of various sizes of copper wire.

E-1
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Table E-1. Resistance in copper wire

Wire Characteristics Resistance per
‘g’;’fg‘f::’ Diameter(in) | Weight (Lb/FY) 1'(%’:..'::; '

2 3/10 5.0 0.2

4 1/4 79 0.3

6 1/6 12.6 04

8 1/8 20.0 0.6

10 1710 31.8 1.0

12 112 50.0 i6

14 1/16 80.0 25

16 1/20 128.0 4.0

18 1/25 203.0 4.0

20 1/30 328.0 10.2
NOTE: For resistance, the ratings are for single-strand wire. Since blasting
wire usually comes in double strands, use half its length to compute total
resistance.

E-6. Series Circuit Calculations. Complete calculations for any series circuit involved in
determining the amount of current (amperes), voltage (volts), and power (watts) needed to fire the
circuit. Use the following procedure:

a. Current. The current required for a series circuit of electric blasting caps is 1.5 amperes,
regardless of the number of blasting caps in the circuit.

b. Resistance. Determine the resistance in the circuit dparagraph E-5| page E-I).

¢. Voltage. Determine the required voltage for the circuit (paragraph E-2, page E- 1).
d. Power. Determine the required power for the circuit (paragraph E-3| page E-I).

e. Example. Determine the current, voltage, and power required to detonate a 20-cap series
circuit consisting of special electric blasting caps and 500 feet of standard, 2-conductor, 18-gauge
firing wire.

(1) Current. The amount of current required to detonate this circuit is 1.5 amperes
(2) Resistance.

Caps: 2.0 ohms (20 caps)= 40.0 ohms
Wire: 500 feet (2 strands)= 1,000 feet= 6.4 ohms (Table E-1)
Total Resistance: 46.4 ohms

NOTE: Number-18 wire consists of two strands. The example specifies a 500-foot piece of wire,
s0 use 1,000 feet as the total wire length for determining resistance (500 x 2 = 1,000).

E-2
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(3) Voltage.
E = IR = 1.5(46.4)= 69.6 volts (E-3)
where-

E =voltage, in volts
| =current, in amperes
R = resistance, in ohms

(4) Power.
W= 1°(R)= 1.5°(46.4)= 104.4 WattS (E-4)
where—

W = power, in watts
I current, in amperes
R = resistance, in ohms

E-7. Voltage Drop. Ohm’s Law allows you to determine the amount of voltage required (voltage
drop) for a blasting circuit. In practice, the voltage drop should never exceed 90 percent of the
available voltage; if it does, decrease the resistance or increase the voltage in the circuit to ensure
that proper detonation occurs.

E-8. Blasting Machines. The name plate on power sources normally states the amperage and the
voltage ratings. Before using any power source, determine whether it is suitable for your firing
circuit. Generally, you can determine the adequacy of a power source by consulting (page
E-4). This table lists the sizes of circuits that power sources can support. If you must determine
the power source’s capabilities from the name plate, use the following procedure:

a. Determining Circuit Capacity.
Step 1. Multiply the power source’s voltage rating by 90 percent to get an adjusted

voltage rating.

Step 2. Divide the adjusted voltage rating (Step 1) by the circuit’s amperage rating (1.5
amperes). At this point you have the maximum allowable resistance in the circuit, in
ohms.

Step 3. Determine the total resistance from the firing wire [Table E-I).

Step 4. Subtract the wire’s resistance from the maximum allowable circuit resistance
(Step 2) to determine the maximum allowable resistance of the blasting caps in the circuit.

Step 5. Determine the maximum number of blasting caps the circuit will support by
dividing the allowable resistance for caps (Step 4) by the resistance in one cap (2 ohms).
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Table E-2. Power source capacities

Power Source

Circult Size (Serles)

10-Cap

30-Cap

50-Cap

tinm~ Manhina 10 MNan
141 |B wiauimig, v VQP

X

Blasting Machine, 30-Cap

X

Bfrlasting Machine, 50-Cap

Generator, 1.5-kw, Portable (115V, 13.5A)

Generator, 3-kw, Portable (115V, 26A)

X | X | X | X

X | X | X

NRanara dnr K Lhar Davtaldas (44E\I A E AN
GCHciawvr, 9-Aw, ruilauic {1 Iov, 40.0A)

X

>

Generator, 3-kw, Portable (220V, 13.5A)

X

X

Generator, 5-kw, Portable (220V, 22.5A)

X

X

b. Example. Determine the maximum number of electric blasting caps allowed in a series
circuit fired by a 220-volt, 13.5-ampere generator and 250 feet of double-strand, 20-gauge wire (a

total of 500 feet of wire).
(1) Allowable Resistance.

0.90(220 volts) 132 ohms
1.5 amperes

(2) Resistance in Firing Wire.

10.2 ohms (500 feet)
1,000

(3) Allowable Resistance in Blasting Caps.
132 ohms - 5.2 Ohms = 126.8 Ohms
(4) Number of Blasting Caps.

126.8 ohms
2 ohms

=5.2 ohms

= 63.4 caps (Round down to 63 caps)

E-9. Batteries and Dry Cells.Use the procedure ir

paragraph E-8

size of a circuit supported by a battery or dry cell.

E-4

(E-8)

(page E-3) to determine the



FM 5-250

Appendix F
Instructions for Completing
Demolitions-Related Reports

F-1. Target Folder. A completed target folder contains demolition orders and an obstacle folder.
A sample target folder is shown in (page F-4). Refer to[Chapter 5, Section I11](page
5-2), for a discussion of the demolition orders. Refer to|Chapter 5, Section 1V{(page 5-6) for a
discussion of the obstacle folder.

F-2. Instructions for DA Form 2203-R. Use the following instructions and the sample form

shown in[Figure F-2|(pages F-38 through F-42) to complete DA Form 2203-R. A blank DA Form
2203-R is at the end of this manual. It may be locally reproduced on 8 1/2-by 11-inch paper.

a. Block 1 (FILE NO.). Leave blank unless a higher headquarters provides this number. Higher
headquarters provides this number or enters it after you submit the form.

b. Block 2 (DML RECON RPT NO.). Leave blank unless a higher headquarters provides this
number. Higher headquarters provides this number or enters it after you submit the form. Company
SOP may specify the procedures for determining this number.

c. Block 3 (DATE). Enter the date the reconnaissance was performed.

d. Block 4 (TIME). Enter the time the reconnaissance party arrived at the target site (local or
ZULU time).

e. Block 5 (RECON ORDERED BY). Enter the command authority authorizing the
reconnaissance action.

f. Block 6 (PARTY LEADER).Enter the name of NCOIC or OIC of the reconnaissance party
who was physically at the site when the reconnaissance was performed.

g. Block 7 (MAP NAME, SCALE, SHEET #, and SERIES #). Obtain this information from a
map of the reconnaissance area and enter the information in this block.

h. Block 8 (TARGET AND LOCATION). Enter a brief description of the target and the distance
and direction from an identifiable landmark (railroad bridge, crossroad, hilltop, and so forth). For
example, “Target is 275 degrees, 300 meters from the railroad bridge, 2 miles east of Hanesville,
on Route 2.”

I. Block 9 (TIME OBSERVED). Enter the time you last saw the target as you departed the site.
j. Block 10 (COORDINATES). Enter the complete 8-digit map coordinates of the target.

k. Block 11 (GENERAL DESCRIPTION (attach sketches)).When applicable, include the type
of construction, width of the roadway, number of lanes or tracks, type of pavement, number of
spans, condition of spans or entire bridge, and bridge categorization and classification. For example,

F-1
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"Prestressed-concrete T-beam bridge, four simple spans supported by six concrete columns, two
lanes; total bridge length is 140 feet; roadway width is 30 feet; overall bridge width is 36 feet; height

Is 16 feet; Class 80; very good condition.”

. Block 12 (NATURE OF PROPOSED DEMOLITION (attach sketches)). State the expected
amount of destruction and the priority for placing charges, if feasible. Provide a sketch showing
the number and type of charges to use (tamped or untamped), where the charges should be placed,
and the type of firing system required.

m. Block 13 (UNUSUAL FEATURES OF SITE).Include any special features of the target or
site that might affect the method of demolition (high-tension lines, radar installation, underwater
blasting, and so forth). Give any details that may affect the security of the target and the demolition
work party.

n. Block 14 (EXPLOSIVES REQUIRED). Indicate the types, quantities, caps, detonators, and
so forth proposed for the demolition.

0. Block 15 (EQUIPMENT AND TRANSPORT REQUIRED). Specify the amount and type of
transportation required (for example, two 5-ton dump trucks, one ram set with 50 cartridges, two
post-hole diggers, two demolition sets, 10 pounds of 16d nails, twelve 8-foot 2 by 4s). Comments
may be continued on the reverse side of the form.

NOTE: Troops may not ride in vehicles transporting explosives.

p. Block 16 (PERSONNEL AND TIME REQUIRED FOR:). Complete subsections a and b,
indicating the number of personnel and amount of time necessary for placing the demolitions. The
distance between the firing points and firing systems will be a consideration for determining the
amount of time necessary to arm and fire the explosives.

g. Block 17 (TIME, LABOR, AND EQUIPMENT REQUIRED FOR BYPASS; SPECIFY
LOCATION AND METHOD). Specify the equipment necessary to clear the site after demolition
and the available bypasses that allow units to bypass the site. Comments may be continued on the
reverse side of the form.

r. Block 18 (REMARKS). Include any appropriate remarks that are not covered in Blocks 1
through 17. Comments may be continued on the reverse side of the form.

s. Block 19 (ADDITIONAL COMMENTS). Use this block as a continuation for Blocks 1
through 18. Identify the block being continued.

F-3. Instructions for Sketches. Use the following instructions and the sample form shown in
Figure F-2 (pages F-38 through F-42) to complete the necessary sketches for DA Form 2203-R.

a. General Description Sketch. This sketch should include—
. The avenues of approach to the target and possible bypasses in the vicinity of the target.
Indicate route numbers and the direction of cities or towns.
Rivers or streams including name, direction of flow, and velocity in meters per second.

. Terrain features, including observation points, cover and concealment, swampy areas,
deep valleys, and so forth.
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- A compass arrow indicating north (indicate grid or magnetic).
Dimensions of the proposed target.
Number and length of bridge spans.
Height of the bridge from the ground or water.

b. Nature of Proposed Demolition Sketch. This sketch should include-

Dimensions of members to be cut.
. Placement of charges
- Charge calculations. Use either the formula or table method, but show your work.
. Priming of charges.
. Branch lines.
- Ring mains.
. Firing systems.
. Firing points.

F-3
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(

N :f‘. I

(Security Classification)

ORDERS FOR THE DEMOLITION
(USAEREUR Reg 525-2: STANAG 2017)

INSTRUCTIONS FOR PREPARING THIS FORM
i. Paragraphs 1-9 are to be completed, placing a cross in each box where applicable.

ii. Copy No 1 is to be issued to the Demolition Guard Commander and Copy No 2 to the Firing Party Commander. Copy No 3 is retained by the
Authorized Commander. If there is no Demolition Guard. Copy No 1 is issued to the umit providing the firing party.

iii. If the Demolition Guard Changes, 2 new form should be issued.

ORDERS TO THE DEMOLITION GUARD COMMANDER
iv. You are responsible for:
&. Command of the Demolition Guard and Demolition Firing Party.
b. The security of the demolition site from enemy attack or sabotage. and the control of traffic and refugees at the demolition site.
¢. Giving the order to the Demolition Firing Party Commander in writing {para 10 of Copy No 2) to change the State of Readiness.
d. Giving the order to the Demolition Firing Party Commander in writing (para 13 of Copy No 2) to fire the demolition.

e. Keeping the Authorizing Commander informed of the operational situation at the demolition site.

v. The Demolition Firing Party Commander is in technical control of the demolition but you must ensure that he keeps you informed of all
action he takes. Your command post should be co-located with the firing point if possible.
vi. You are to find out from the Demolition Firing Party Commander the time required to change the olition from State of Readiness 1 (SAFE)
1o State of Readiness 2 (ARMED), pass this information to the Authorized Commander an. it in para 10a.
vii. th and compile a s monly roster man knows hns

boo e booad

m it you become

41l
made known to tlu Demoﬁliun Firing Party Commander.
viii, Onca State of Beadiness 2 (ARMED) has hasn ordered, sither you o
passzd y to the Demoliti Firing Party C

ix. in the event of a misfire o only partiaily successful demolition, you a
has completed the demolition.

u.

a 1listobecompleted and the new form
anew form has beenissued, parallistobe

-
-
-1
=
-
-
L3
e
4
a
e
-
a
s
s
Fa
3
2
a
°
=z
*
=
-
-9
~
3
3
=
o
ES
-1
-
3
-
S
=
&
e
=
3
%
&4
=

handed to the new Demolition Guard Commander. A recei
completed on the old form which you will retain.

xi. When the demolition has been compieted, you ar, ¢po! cTIve. eWdinorized Commander by the fastest means avaiiabie,
and return Copy No 1 to him with para 14 conNW
xii. if you receive orders to fire the demolitions ol fiould refer to the Authorized Commander.
ORDERS TO THE DEMOLITION FIRING PA|

B RS
xiii. You are in technical charge of the ffre ) .cnar' irigpot the demolition.

ofisible for:

xiv. The Demolition Guard Commander [ on

a. Tactical command of all troops at wylm are therefore under his command.
b. Giving you in writing (paca 10} the ord the State of Readiness.
¢. Giving you in writing (para 13) the order he demolition.

=Y

xv, You are 1o consult with the Demolition Guard Commander over th
post whenever practicable. It should be within sight of the target.

You are 1o nominate a deputy forthwith, and compile a seniority roster. You are to ensure that each man knows his place in the roster,
understands his duties, and knows where to find this form if you become a casualty or are unavoidably absent. The seniority roster is to be
made known to the Demolition Guard Commander.

xvii. You are to complete para 10e of the form and to report this information to the Demolition Guard Commander, if provided. otherwise to the
Authorized Commander.

aviii. Once State of Readiness 2 (ARMED) has been ordered, either you or your deputy must remain at the Firing Point.
xix. When lhue ls no Demolmun Guard and YOu feceive orders to fire the demolition other than those given in para 5, you should refer to the

Authoiized Commander of to your immediate supeiioi.

xx. If you are ordered to hand over the demolition to another unit without the issue of a new form, para 11 is to be completed and the torm
handed to the new Demolition Firing Party Commander. Areceipt is to be issued and retained by you. If a new form has beenissued, para L 1is
to be completed on the old form, which you will retain.

When the demolition has been completed, you are to report its effectiveness to your Unit Commander by the fastest means available, and
return Copy No 2 to him with para 14 comple!ed If there is no Demolition Guard, thg Unit Commander must pass the results and the
comzleted Copy No 1 to the Authorized Commander. If mines are laid, they are to be reported and recorded on a minefield record (STANAG

LUIV).

of your firing point, which is to be co-located with his comman

x¥i.

xxi,

P
um&]qsinhv,j

(Security Classification)

Figure F-1. Sample target folder
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(Securty % lassification)

P SRS
COPY NO -2_OF 2
DEMOLITION
& 2 NORDEl}J

RIALNO Do d
1. Demolition Guard Commander
from . John P S ?_11 g ,L‘FF" A3 2. Demolition anx Party Commander
7 3. Retained by the Authorized Commander
N =2 N nc..wxmqn)w'-q & e
{Authorized Commandei)
PART I
1. Demohition Target Delans
a. Description L .‘vf.‘.-.’;fﬁ ...... '.‘

b. Location {grid coordinates) .

¢. Target nickname, number, or code
(All orders are to be prefixed by target identifying nickname, aumber, of code

0. TeChnICal IRSEIUCH OMS L ..o .ttt ittt e e ee e e

. Executing Units: ( <
—_— A
2. Demolition Guard . ... ... ... ‘ 0 R
b. Dematition Freing Party .. ......... ... o NN A
3. Dlders to the Demolition Fiuing Party Commi 9 v
a. The demolition target is to be prepaged Sta oNgeadingfs . \. .. . ) “by AT 4FCO . (D1G).
1& G

b. _BAHPother orders will be issuegfo y vard mander. Record their receipt

in Part Il.

¢. O There is no Demolmm a\o ac r in para 5, 6, and 7, recording the
orders receiveg in P

. (Only one w ; %\XV“

~

§. Oid elS io the

Your respo IV. You are to act as instructed in para 5, 6, and 7, recording

the orders re
5. Demolition is to be fj

a. O immediately upmg prepared..

b. [k Upon receipt of code in para 8¢ by radio.

¢. OUpon receipt of the order from the Authorized Commander or his Liaison Officer personally.

O C3(0Uher OFderS) ... ... .o ittt et
6. Emergency Firing Orders

a. 5 You will NOT fire the demolition except as ordered tn para 5.

b. O You WILL Hire the demolition on your own initiative 1f the enemy is in the act of captuning st.
{Only one box 1s to be crossed)

7. Orders other than for firing will be given:

a. {3 8y the Authorized Commander personally.

b. (3 By the Authorized Commander's Liaison Offices personally.

¢. BBy radio.

TR o A (other means)

2 Lages el

(Security Clésssiﬂcation)

\

Figure F-1. Sample target folder (continued)
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H ‘-\. ldtﬁ;'plﬂt‘
igecumy Classification)

8. Code
Action to be taken Code
a. Change from State 1 (SAFE) to State 2 (ARMED) o )
ljj:ﬂfJ
b. Change from State 2 (ARMED) to State | (SAFE)
2,44
c. Fire the demotition now Y i
Ldip K
d. Para 3b cancelied, para 3¢ applies ?
I35 ruc g

e. Para 3c cancelled, para 3b applies

f. Para Sc canceiled, para 5b applies

g. The Authorized Commander is changed to

e estimate

eadiness 2 (A KT\\\SWM:S

»
o=
..3

nge from State ot Readiness | (SAFE) to State of

State o {/ Date/Time Group of:
Readiness Ordmd Originator Receipt of Order Change Completed
11. Handover and Takeover of Demolition Target:
Rank, Name, and Unili . Signature . Date/i;n:ﬁroup

Transferring Commander

Accepting Commander

[¥]

¢

19

(Security C l::lassmcalfon )

Figure F-1. Sample target folder (continued)
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nedess b
(Security Classitication)

12. Record of Other Changes to Part | (if any)

Detail Date/Time of Receipt

(Rank, name, unit)

AP —ba /Timma Memunl
{vate/1ime Widup)

' {or enter date/time group of receipt of code i
/@
14, De Report

a. Bridge
Estimated width of gap
No of spans down ...

¢. Other target .......

d. Mines laid:

Sketch

~

SIERAtUIE .....viiiiii e Rank/Name/Umit . ... ... ... ... c.ooenens
{Security Classification}
4
Figure F-1. Sample target folder (continued)
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Aanex/anpexe ‘A’ (DofA) {MdeA) to/am STANAG 2123
Anheag ‘A’ (DofA) zum STANAG Nr. 2123

NATO-CONFIDEXNTTAY, oz coagpletics

LU

OTAN-CONFIDERTIEL une fois resplie

tivs

LAMAMA DEOGRYARTA
*NA LU'"DII&U iy 14

+DIFFUSION RESTREINTE

VS-VERTRAULICE
AMTLICH GEHEIMGEHALTEN

+Y8-NUR FUR DEN DIENST-
QEBRATCH

pach Ausfiillen

ab AlarssaSaahme

OBSTACLE POLDLR

CARNET D'OBSTACLE

SPERRERYFT
A
Type of obatacle C@nc!‘d‘f'e (2]
Type d*obstacie ] \N Y D
Art der 8perre
CLASS DRINGLICHKEIT

1.4+PRELIMINAR Q 1.++80fort-Nafzahae
2 . +«RREERNED- 2.++Reserviert

|Serial number oH¢ . ‘

’
Numgro d'ordre

Laufende Numaer

11

81 laisse em bdlaac
Wean umausgefiillt

Target no.

Dispositif Mo.

[+] ]

T T T

WE

Eveamnlaire

Ausfarticons
augiers

Strike out item aot applicable

Rayer la mastion imutile

licht sutreffendes streichen

(1) Delete the term NOT used
Barrer la mention NOK utilisse
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NATO-CONFIDENTIAL on completion
OTAN-CONFIDENTIEL une fois remplie
VS-VERTAULICH
AMTLICH GEHEIMOEHALTEN
nach Ausfiillen
(1) PHOTOGRAPH OF TARGET PHOTOGRAPHIE DE L'OUVRASGE
FOTOGRAPHIE DES SPZRROBJEKTS
A e P
,,&5 S T _ N R Yol T
Lpgscglpﬂqy ') DESCRIPTION I 3ESCHREIBUNG l 4]
Yaticate direction of view Indiquer direction
Richtung, in der das de prise de vue
Ob jekt gesehen wurde,
einzuzeichnen
MAP NAME AND SCALE NOM ET ﬁCET.LLS DE LA  KARTENBEZEICHNUNG UND
CARTE MASS-STAB
Waynesvdle (156 ovo
GRID KEFERENCE UF COORDONNEES DU KOORDINATEN DES
TARGET DISPOSITIF OBJEKTS
Wm 21707935

Figure F-1. Sample target folder (continued)
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f

NATO-CONFIDENTIAL on completion

OTAN-CONFIDENTIEL une fois remplie

VE-VERTRAI LICH

ANTLICH GEHEIMGEHALTEN

nach Ausfiillen

*a) LOCATION OB
TARGUT AND
PRZSTOCK POINT.

DM

EMPLACEMENTS DU
DISPOSITIF ET DU
CENTRE DE RATTACH=- [MUNITIONS-

Innm {PRESTOCXAGE). Ju‘\uz.uri.axa l

LAGE DES OB~
JEKTS UND

.

‘_Aaf,.\,’\

T
@
—

!

© NEWBURG 12 kM,

Q%;m\

= <4x¥w\& 5;&%5

SCALE

Mafistab

Figure F-1. Sample target folder (continued)
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Figure F-1. Sample target folder (continued) )
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(%) LOCATION oF
TARGET

NATO-CONFIDENTIAL on completions

OTAN-CONFIDENTIEL ume fois remplie

VS-VERTRAULICH

AMILICH GEHEIMGEHALTEN

nach Ausfiillen

DISPOSITIF

EHMPLACEMENT DU

LAGE DES
OBJEKTS

/5 =y
>,> 15

L=
’%/%J/?

8 wwa\\%\\ iih,

g Ny
:4>%£/7i®

VRN 45

’ﬁM r\@ 7> b

l/("”'( )/ 1/\
, /@W w

NEINAE

Siy=Aice

N/Q \\53:; \k
/

L\

\Z o ()é\’ 4-.

w@

LA

SN

P A
NS ZE4
s 2 X v Lk
R s D s
fi ) J_,,m Y g

(mr\

) 4
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NS S A QLI w r\:c RS

I o

oS
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’/,s’/m‘\\u((@amv/ e
NS N

/M NN
\ /”v(\i}\, SR

Figure F-1. Sample target folder (continued)
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EZEB:&BiTIDENTIAL>on completion

Ama N _saumTAOMMTEY

VS-VERTRAULICK
AMTLICHE GEREIMGEEALTEN

nach Ausfiillen -

APROVISIONNEMENT DU

vima fais remnlia

(2) SUPPLY OF VERSQRGUNG MIT

*‘\

EXPLOSIVES AND CHANTIER DU SPRENG- UND
STORES FOR TARGET DISPOSITIF ZUNDKMITTELN SO-
i WIE GERAT FUr |
,DAS OBJEKT
1-PRESTOCK POINT. FENTRE DE RATTACHEMENT MUNITIONS-
(PRESTOCKAGE) | LAGERPLATZ
NAME NOM NAME
H I £ ha
LOCATION: See mapa EMPLACEMENT: Voir LAGE: Siehe
pages 3, 6, 7 cartes pages 3, 6, 7 | Karten Seite
} L] 6' ?
2-TRANSPORT required VEHICULES Erforderlicher
nécessaires Transportraua

AN\

rRUCKS {No) (Annhl).é(}\\ \l&k |
T AR
L « \ "!:\\‘g\
3- ROUTE IN N WEG:
\ \ 3 'es pages Siehe Karten

-Approxx\.:.\ \MIS'MNCE approximative
"""" .pt

DISTANVE IT
Prestock p
target

&

re centre de ratta
nt (prestockage)

eme
dispositif.

Seite 3, 6, 7

Ungefahre ENT
FERNUNG vom Mu
nitionslager-
platz zum
Objekt.

[
K

5-Explosives and stores
required: see page 9

6-Storage location
of additional
barrier material

- T
ieu de stockage des
ccessoires de mise e
euvre supplémentaires

o e

| Lagerort
zusatzlicher
Sperrmittel

o]

MAP NAME AND SCALE

NOM ET ECHELLE DE LA

Kartenbezeichnun

g

CARTE und Ralstab
Foet Lecnard Wew)  Reservitien Speciat
GRID REFERENCE COORDONNEES KOONDINATEN
wim €379

Figure F-1. Sample target folder (continued)
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WMAM - asw

NATC-CONT IDENTIAL om completion ‘
T AN-CORTISENTIYL uoe ?oia reapllie

Y8-VERTRAULICH
AMTLICH QEAEIMGEHALTEN

sach Ausfillen

(2a} LOCATION or
PRESTOCK
POINT

EMPLACEMENT DU
pfr8r bE
MUNITION

LAGE DES
MUNITIONS-
LAGERPLATZE

[ Jg T

S e

Al

\ (L

I\
.pyé%{
Ty

}Z ;

R

N\

f N L
DN ,‘ ‘ f)
N N

tlanem iﬁe)

- 8

. ’;g foa/
5 TR0/ F M N
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/
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s.d@gz/[’,mw\\g
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Figure F-1. Sampie target folder (continued)




FM 5-250

NATO-CONFIDENTIAL on completion

QTAN-CONTIDENTIEL une fois remplie

Ue UDHmRany Yon
VO=TLRALBAVLLVD

AMILICH GEHEIMGEHALTEN
nach Ausfiillen

(2b) Lavour |PLAN Du DEROT DE

PLAN OF | MUNITION

LAGZPLAN DES

MUNITIONSLAGZit-
PRESTOC PLATZES
POINT
. ‘VJLK
/ w2
:“ ‘\ A
m | Ly e kaTt
arertal lecatedd A @ M
In C‘ere); ) 4
Key
€y fo Conpex s
W
J'H« ﬁz\-‘re S“W‘J

{

!
!l
v

(Cmcsing Mot 5 5cale)

s Ne—
N
{scarz. fcHELLE | MaBatad [|—++52004

Figure F-1. Sample target folder (continued)
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(

NATO-CONPIDENTIAL on completion
OTAN-CONFIDENTIEL une fois re®plie

VS-VERTRAULICH
AMTLICH GEHEIMGEHALTEN

nach Ausfiillen

(2¢:

Instructions for opening ammunition storage vault door

Directives pour 1l'ouverture de la porte du dépdt de munitiond

Anveis.zg fir das Uffnen der Sperrmittelhaustir

Figure F-1. Sample target folder (continued)
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NATO-CONFIDENTIAL on completion
OTAN-CONFIDENTIEL une fois remplie

VS-VERTRAULICH
AMTLICH GEREIMGEHALTEN

nach Ausfiillen

ny
(4]
~

Instructions for opening ammunition storage vault door

irec-ives pour T ouverture de la porte du dépdt de aunitiond

Anweisung fir das Offnen der Sperrmittelnaustiir

A

S
PRAR A
A\ Q\\\A\/‘

QNS

2 N\
\K\\"(\)V

~

Figure F-1. Sample target folder (continued)
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~

Key for ammunition s:orage fesc:lity

Clefs pour la soute de suaitions

Schliissel fiir das Muni:isaslagernaus

o
)

Le titulaire du présen: Zociaent est hnbilit@c“or au lieu
de stockage des muniticns et aprendre ORO \» 80. ccoo =

1es accessoires nicessaires i la mis re Wﬂui. no.

N das Sperrmaterial fir

Der Inhaber dieses DokuaaN& w\t dc"&pcrruitton-‘ur-
\ ind ayl, el 3¢ '3 d
D)

If the keys are nx;); in this obstacle folder their location

is to be marked cldwefy -ers:

keyo are ILg,'or b", g te c}uqrd at Ps5eP Ql_pl\q

S ;]
-
-
L]
[ ]
(2]
-
-
[ ]
-]
[ ]
[
(4
s ]

o
]
w
3 )
w
"
o
<9
(¢}
[
[ ]
-
<
»
-
L]
]
-«
[
L]
°
3
rs
[
3
3
-
L4
4
e ]
-]
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~
(-3
.
0o
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]
-
]
]
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[ ]
-
-

derden die Schliissel ni:2: :n diesem Sperrheft aufbewanr:

ist der genaue Ort hier anzugedben:

Figure F-1. Sample target folder (continued)
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ﬁ‘\

NATO-CONFIDENTIAL on completation
OTAN-CONFIDENTIEL une fois remplie
VS-VERTRAULICH
AMTLICE GEREIMGEHALTEN
. _. \umch Avefiillen
(¢d) EXPLOSIVES, STORES EXPLOSIFS,MATERIELS BEDARF AN SPRENG.
MINES REQUIRED MINES NECESSAIRES |UND ZUNDMITTELN
GERAT,MINEN
TARGET No DISPOSITIF No OBJEKT No
RESTOCK lom:cr oy MUNITIONS- ]
POINT MUNITICN LAGERPLATZ
" .
1 /P.[\q
ITEM DESIGNATION ART MENGE GESAMTGEWICRT
(English) |(Francais) (Deutsch) AMOUNT [OTAL WEIGHT
JANT QINS TOTAL
(1) (2} (3} {4) 5) (6) (kg)
1 | EAPLOSIVES |EXPLGSIFS ISPRENGMITTEL
& [Cratering |Expl. Trichter
charges progressifs Fprm
b |Bigh INT |Expl. i) r? :
explosives|brisants r z 336 Ibs
c {PiasticC-y
explcsives (;.IO bs
d | Shaped
churges/‘
e | Cuttan
vharges cou
ACCESSCIREGA ;TH&CES UNDMITTEL
Safety eche rkr.z'uindschnur L
Fuze lente ... deerr | X dbs
b | Detonating|Cordeau Sprengschnur
cord désonant Hdoco FT | 99 by
c | Non elec- |détonateurs |Spreng-
ic ro techni-~ [kapseln
BetSnatara|Ble° fechni- mpEe i L |J9ER
d [ Electric détozateurs |[Sprengkapseln
Detonators|electrique elektrisch
e | Prime cap [Détonateur Sprengkapsel=-
d'amorce ziinder
f { Booster Renforca~ Sprengschrnur-
cap teur kapsel
g | Blasting Exploseur Ziind-
nlchige maschine
h [ Cable elecfCable elec- ZUndkAbcl)
i ( jiadri
kgi.s.ire).. 335 OIS D . e
Fuse I‘Lﬁ‘f‘or 10 6A
-
m0me_______ TV 1 O W A _ 4 MWWl __ad____ _ 3\
rigure r-1, >ampie target 1oiager (continuea)
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NATO-CONFIDENTIAL on completion
OTAN-CONFIDENTIEL une fois remplie
VS-VBRTRAULICH
AMTL ALTEN
nach Ausfijllen
(1) 2) (3) (&) (%) (6)
3 |[TOOLE OUTILLAGE WERKZEUG
a |Quarrying |Barres Brech-
bars a mine stangen
b Shovels Pelles Schaufeln
c Picks Pioches Kreuzhacken
[ Saws Scies Ségen T i
Cf‘c,y) Lat glh)
Hamm r
‘ H Lhs
L STORES MATERIEL GE
a Nails Pointes ig
Jod A LMk
b |Wire Filﬁ \
. ‘\“ - I LY . . e s sse o o
Timber ( ‘nanch\s\; len
o e s R NS e e
R-:p-L 17} ri./[...\ V jgo joc
5 MINES MINES MINEN
a Mipes AP Mines AP SchAbwMi
b Mines AT Mines AC PzAbwMi
c Fuz es Allumeurs Ziinder(Minen)
TOTAL POIDS TOTAL GESAMTGEWICHT]
WEIGHT PR
il : . .. 2397 ..

Figure F-1, Sample target folder (continued)
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~

VS-VERTRAULICH
AMTLICH GEHEIMGEZHALTEN

nacn Ausfiillen

NATO-CONFIDZINTIAL on completion

OTAN-CONFIDENTIZL une foirs reamplie

S
s

(3) DEMOLITION ORDZR and/or MINZFIZLD RZICORD
do not complete until after laying tane minefield
ORDZR DE MISE DE FEU et/ou FEUILLZI DE RENSEIGNEIMINTS
a completer apres réealisation de champ de mines

SPRENG3EZFZAL und/oder MINEINSPIRRANACHWEILS

erst nacn dea Anlegen der Minensperre vollstandig ausfullen

Figure F-1. Sample target folder (continued)
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L NATO.CONFIDENTIAL on completion |

¥S-VERTREULICH
AMTLICHE GEHEIMGEHALTEN

Sach Ausfijllen

(3a) SPECIAL TECRNICAL{CUNSIGNES TECHNIQUES | TECHKISCHE
INSTRUCTIONS PARTICULIEKES EINZELANWEISUNGEN
1. Time required for |Temps nécessaire Zeitbedarf fir die
preparing and pour préparation Vorbereitung zur
P N Ao msaman & jrrenosunes
Chnargaiag TChargcwsa. =prengklig

6.

IHeures A[ Std Min

Time required for
passing from state
of readiness 1
(SAFE) to 2

i a

(ARMED) :: S )\Wsuua("

AR

i

Feraonnen \mwrunrel Fersonalbedarf fir
requiredff ration et die Vorbereitung
preparmk\z\\ w I zur Sprengung
charging __ L !

yfifz T D
Mannsch. ......7.....
Fersonnel required rersonnel nécesusaire Fersonalbedarf
for firing pour nise de feu fir Zindtrupp
1
N.C.O. S/Cfficier Utz cedo
Men Hommes Mannsch. I IO
Crganization Organisation du Arbeitsplan
of work ! chantier (si (falis erforaerlict’
(attached if nécessaire)
necessary) |
Drawings and | Plans et croquis Zeichnungen und
sketches I Voir pages 13, ib Skizzen
See page 13, 14 Siehe Seite 13, 14
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[ ————
NATO-CONFIDENTIAL on completion

VS-VERTRADLICH
AMTLICH GEHEIMGEHALTEN

MINES
{a) Nuisande mines
- s .l
« KUST Ner D¢ ‘4id
+ See sketch page 17
(v} THERE IS + (A) large

THERE IS + (WU
minefield near
(give location and
reference of
minefield rekora;

i

MINES MINEN

Des aines de +« MUSSEN

harcélement + MUSSEN verlegt

+ DOIVENT NICHT verde®

+« NE DCIVENT PAS |+ Siehe Skiszze
&tre pensées Seite 17

+ Voir croquis + ES IST EINE
page 17 + ES IST KEINE

+« IL EXISTE grofere Minen-

+« IL N'EXISTE PAS
un champ de

mines important
& proximité (ind
diquer l'emplacg
sent et docu-

Strike out words not
applicable

sents de refe-=
rence)

JRayer la mention

sperre in der
Nahe (Angaben
iiber Lage und
dicchczﬁglichon%
Miaeasperrnach-
weis)

inutile

English
Translation of
notes on the
sketch page 14

Francais
raduction des in-

\

Figure F-1. Sample target folder (continued)
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WATO-CORFIDERTYAL on completlon

- une JO1s remplie

VB-VERTRAULICE
ANTLICH GEHEINGEHALTZIN

nach Ausfiillen

(3v) SKETZH OF CROQUIS DZ TRENN-
TARGET L OUVRAGE SCHNITT-
SKizz:z

’i @ at slom TF\;&,L
l.q¥m wide

Figure F-1. Sample target folder (continued)
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NATO-CONFIDENTIAL on comple:ion

OTAN-CONFIDENTILL une fois renplie

VS-VERTRAULICH
AMTLICH GEHEIMGEHALTZN

nach Auslfullen

English
Translation
of notes on
the sketch
page 15

Francais Deutezon
Traduction Uberse<zung deri
des inscrip- | Anmerkurgez af
tions portéee| der 3k:zze
sur le croquig Seite 1%

¢

=5
RS

Figure F-1. Sample target folder (continued)
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NATO_CONFIDENTIAL on completion

I OTAN-CONFIDENTIEL une foie remplie

V5-VERTRAULICH
AMTLICH GEHEIMOEHALTEN

nach Ausfiillen

LADUNGS-

CROQUIS DE
SKIZZE

(3c) SKETCH OF
CHARGEMENT

CHARGES

7 ]
£14 QL# ﬁv/pacrj _' -

F P53 A g of ‘(4,,, 3 Fr Dutmeren

/ﬁ ~nora 3; o/
1 1411;‘1-

i A

.
%

4 . / | -
4 | T T
Va4 ' / \(i 3 ,»--.\,‘_’T VY R L X /\j
. K ’.}‘.‘ ')) Plact 2pi om€aSide D Torliew
‘ 1L !\ N Duac Prove
r‘luu.lﬂ.,_u ' \"nulh,d r"”“ Hnc -
-t - .
7; La'ne Main
Arc‘\ Rings [
Vo N m
N g .
/
> ' G Cases ﬂam
2 Cases 21319  TNT
o
2
‘r’ i"‘(”&ln
,.—;T :)”\os:k é Case; ‘TNT
* " +oa‘r¢r
\éi / Dua‘ Pr)mg_@

Figure F-1. Sample target folder (continued)
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NATO-CONFIDENTIAL on completion

OTAN-CONFIDENTIEL une fois remplie

VS-VERTRAULICH
AMTLICYH GEHEIMGEHALTEN

nach Ausfiillen

English
Translation
of notes on
the sketch
page 16

Francais
Traduction ded
inscriptions
portéees sur 14
croquis page
16

Deutsch
Ubersetzung
der Anmer-
kungen auf der
Skizze Seite

16

NS

-

“\

Figure F-1, Sample target folder (continued)

F-27



EM 5-250

[

GN

NATO-CONFIDENTIAL on coampletion

AN-C

une fois remplie

VS-VERTRAULICH

AMTLICE GEHEIMGEHALTEN

nach Ausfillen

(3d) SKETCH OF SCHEMA DE LA MISE [ZUNDLEITUNGS-
IGNITION SYSTEM | DE FEU SKI1ZZE
Cross
. < Or:cr:
L] Arch Snas BN, ¥ Arh I
ij ang
" “ P -
NS NS ‘: s N X
iz N 3
a\ a\ a\ S
T A'_‘:I' - A -
ng ?
@ Footers < _ Footers
Cress
Overs
Caun pgl Counter
F re
g Force g g oree g
é’CfOIf
0‘/!"!
%.a“n‘hn Lounter
orcé Force
& Cross
pd Oiﬂf‘

Initation Pofn‘}‘s

Figure F-1. Sample target folder (continued)
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NATO-CONFIDENTIAL on completion
OTAN-CONFIDENTIEL une fois reamplie
VS-VERTRAULICH

AMTLICH GEHEIMGEHALTEN
nach Ausfullen

(3e) MINE FIZLD IF CHAMP DE MINES MINENSPERR:Z
APPLICA3LE, OR OU CHAMP DE MINES FALLS VGR-
PROTZCTiVZ MINES DZ PROTECTION HANDEN ODza

SUIVANT LE CaS SICHERUNGS-
MINENSPERRE

Personnel and time] Personnel et temps Krafte u.

required for nécessaire pour la| Zeitbedarf f.
lay.ng mines pose des mines das Verlegen
van Miman
Men | Honmee |Mann Hours|deures |Std Min

yn¥crire a la page 20 et
enille de renseignemer:.s

Skizze der geplanten Minensperre.
Wenn angelegt auf Seite 20 eintragen
und Minensperrnachweis ausfiillen
(Seite 11).

~

Figure F-1. Sample target folder (continued)
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(La)

| NATO-CONFIDENTIAL on completion
OTAN-CONFIDENTIEL une fois remplie

VS-VERTRAULICH
AMTLICH GEHEIMGEHALTEN
nach Ausfillen

TURN-OVER, TAKE-OVER OF TARGET Target No.
REMISZ/REPRISE TG DISPOSITIYF Dispositif No.
UBERGA3E, UBZRNAHME DER SPZRKE Ob jektnummer

Type of zarget

Type 4’ obstacle

L}rﬁ der Sperre

Grid reference Date/Time Group
Coordonnees UTM Groupe date/heure
UTM-Koordinaten Datum/Zciﬂppe

PN

State of readiness at time of turn.

Wor¥ still requir
prepare denolitio

Travaux r fn\.n »‘\?\‘n‘“‘v 1'achevement

srav P ol Sl Sbubh R Bad i - —— ve
Noch ausz\&um Abej4e\NBfs zur Fertigstellung

Y

Figure F-1. Sample target folder (continued)
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P Fa T arat s BB s il i g r e
NATU-CUNFLULNT 1nL OR COBpPLETION
-WAN-CmIL une fois remplie

VS-VERTRAULICH
AMTLICH GEWEIMGEHALTEN

nach Ausfiillen

Amnunition/equipment to be turned-over/taken-over

Munition, matériels a remettre

Zu iibergebende/iibernehmende Munizion, Gerat

Barrier doccumentation will remain at:

z P o
Les documents seront gardes par: -».
Snerrunterlagen verhleibhen \ \A
perrunterlagen 1 PR \

\ * AP
iyeved Commander
sponsable de la remis

— JUbergebender
Last name Rank
Nom Grad
Nasma Dianat orad
Name Dienstgrad
Unit Signature
Upité ‘ Signature
Eipheit Unterschrift
Relieving Commander
Responsable de la reprige
vbernehmender
Last name Rank
Nom Grad
Name Dienstgrad
Unit Signature
Tnité Signature
Einheit Unterscarift

I

Figure F-1. Sample target folder (continued

........ LG L L ALY
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Figure F-1. Sample target folder (continued)
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NATO.CONFIDENTTAT
OTAN-CONFIDENTIEL une fois remplie

A AmammY abd

VE-VERTRIULICY

AMTLICH GEHEIMGEHALTEN

nach Ausfiillen

(1) In case of a PR

Q %\T\W

(5) DEMOLITION REPORT |COMPTE RENDU DE MELDUNG UBER
DESTRUCTION DURCHGEFURRTE
SPRENGUNG
I
T 1 §
a. | TARGET NO. lDIspnsxnv NO. Cbjekt Nr l
b. (;AP REFERENCE COORDONNfES KOORDINATEN
c. Demolition was La mise de feu Die SpreugunJ
fired at a &te faite a erfolgte
Date-Time Date-heure Datupseit
‘(Q e
d. Extent of dn-nge Resultnts fan

i Lambs O & unv.enu‘
bridge (1) Ca
pant r Briicke
Width of gap ge Wei¥e der Unterbre-

stse0... Meters “ ..‘.

chung .

seevecses O

A Ot
NO. of spans dov\‘FN“

Anzahl der herabge-
fallenen Strecken

S22 2 A A& Ak

(2) In a rEd or ( E ia une route

runway siz \%h\l piste: Dimen-
and location ions, profondeur
t emplacement des
craters: e
\/' entonnoirs:

uf einer Strad
er Rollbahn:
Tiefe und

(%) Mines laid, |(3) Minea poseées,

1 (3) Anzahl und Art

type and type et nombre verlegter Minen
number

(4) Any other (4) Autres ren- I(h) Sonstige
details seignements Anmerkungen i

Figure F-1. Sample target folder (continued)
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NATO-CORFIDERTIXY on completion
OTAN-CONFIDENTIEL une fois remplie

VS-VERTRAOLICH
AMTLICH GEBEIMGEHALTEN

_nach Ausfiillen

(5) SKETCH showing {5) CROWUIS mon- | (5) Skizze iiber
effect of demo- | trant les effets | das Ausmal der Ze
iition and loca-{de la destructio stdrungen und Lag
tion of mines et eaplacement dy der Minen (wenn
(if applicable) | champ de mines verlegt)

{¢'il y a lieu)

1

7))
(‘%

<
A AN

(¢

date-time date-heure Datyp-Zeit |

Name | Noa Name| Rank Gradeienst Unit {Uniteée Einheit|

TO! DESTINATAIRE

[

.
o
=

Signature Unterschrift

Figure F-1. Sample target folder (continued)
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NATO-CONFIDENTIAL oo completion |
OTAN-CO) TIEL une fois rtlgl'uL
ANTLICH GEULINGEHALZEN

nach Kuslillen I

TABLE Cr CONTENTS

TABLE DE MATRES

Target Identification Froat Ideatification du decto de la
Cover dispositif 1érs page
<1) Photograph .of Target Page 2 (1) Photographie de
via) Map of Target, Prestock Page 3 l'ouvrage Page 2
Point and Route between (‘a)Carte montrant
11b) Map of Target, Large Scale Page 5 l'enplacenent du
{2) Prestock Point, Transport dispositif et du ceatre
required Route, Travel de rattacheseat (préstok-
Distance, Explosives, kage ainsi que lé
required, Data Page 6 chemin entre les deux Page 3
{2a) Map of Prestock Point, (1b)Plsa du dispositift
Large Scale Page 7 d grande échelle Page $
.2b)} Sketch, Layout Plan of i2) Ceatre de rattache-
Preatock Point Page 8 meat (préstockage),
12¢) Amaunition Storage Facility véhic obcea-
(Authorisation, Keys, Opening tindsire,
instructions Page 9 plosifs
\2d) Explosives Storea, ), deanbes Page 6
Mines required Page tpg de
\3) Demolition Crder, ré-
Minefield record rande
(3a) Special Technical Page 7
instructions = plan du
(3b) Sketch of Target eatr$ de rattache-
{3¢) Sketch of Charges nt (préstockage) Page 8
(3d) Sketch of Ignitionm m. Cepbt de aunitions
13¢) Kinefield 3 AR, 2 (psrals, directives
‘8) Hand-over/Take d'ouverture, clés) Page 9
\5) Demoliticn (24)Explosifa, matériels
.5) Official 5i aines nkcescaires Page 12
N . i . | {3) Ordre de nise de feu
IHHALTSVERZZI Jordere et/ou feuille e
Identifizierung Uaschlap|  renseignements Page 16
Sperrobjekts seite i3a)Consignes techniques
. psrticulidres Page 17
{1) Potografie des Sperrobjekte Seite 2 | {3b)Croquis de l'ouvrage Page 19
(1a) Karte des Objekts, das \}c)Croguts de chargement Page 21
¥unitionslagerplatzes und (3d)Schéma de la nise en
des Marachweges zwischen feu Page 23
beiden Seite 5 | (2e.Champs de minez 1e
{(15) HXarte des Objekts in groflem ., harcélezeat Page 2¢
Malstab Seite 5 t;{ Procédd ce remise Page 25
funitions-Lagerplatz erfor- {5/ Compte-rendu de
() darlicher ?rgnagortrau:, ,, lestruction Page 23
Marschzeg, Entfernung, cr=- +74 Sigarture pour
forderliche Sprengeiptel Scite 4 maoliation Page 32
{23) Kacte des iMunitions-Lager- ”
platz2s in pgroBem Ma@stab Seite 7 (36)Treanscanittsrirze :ulZQ 19
728} Lageszizze des unition (3¢;Ladun;;ukizzse :olto 21
-Lagernlatzes Soite 8 (3d;Zindleitungackizze :oL:o 23
{2¢) Munitionslaserhaus(Cfinungs- {3ejSsirminansperre Caite 26
anweisung, Jerachtigunga- {4§) Jbergide/lhernahne=
rachweis, 3chliiasel) Seite ) verhandlungen Seite 25
(24) Srforderliche JSprengmittel, (5) Melduny ‘iber durche-
Serat und lMinen Seite 12 welihrte Cpreagung Jeite 27
£3) ' 3preagbefonl/Minensperr- _ (6) Uarersenrift
nancnwels Jeite 15
(3a) Technische _inzelanwei-
sungen Jeite 17

Figure F-1. Sample target folder (continued)

F-36



FM 5-250

~

NA CONFIoE .
CTAN-CGNFIZENTIEL une fois remplie
V3-YERTRAULICH

AMTLICY GEZSIMGZHALTEN

nach Ausfilien

Notes:

1. Pages 3; 7-12; & can be detached from the target folder and handed to the
soldier detailed to pick up the barrier material.

2. The commander of the closing/executing unit will use pages 29/30 to report
the results to his iamediate superior.

Remarques:

1. Les pages 3; 7-12;14% peuvent 8tre retirdes du ceraet de dispositif de
destruction preparde et recises au responsable de l'esléveaent des explosifs.

2. Le chef du détachement de protection/de wise & feu eaploiera les pages 29/30
pour faire rapport & son chef immédiat.

Anserkungen:

1. Die Seiten 3; 7~12;14 kidnnen dea Sperrheft eatnommen und dem Soldaten iiber-
geben verden, der die Sperrmittel abholt.

2. Das Ergebnis ist vom Fihrer der schlieBenden/augldsenden Einheit/Teileinheit
mit Seite 29/30 an den unmittelbaren Vorgese o) 2u melden.

AW %A N

TARGET folder completed bdy CARNET d° ’ tab

rrheft aufgestellt
rch:

Dienst-
Nane Nom Name | Rank
[47 | stellyng)
Engr B
Datua
Disnaly Ueslyne Dienst-
Name Noa sred tion Fonctioa stellun
« s7 B
Broun, Oauu,’ CAT ﬂ"é’. LIT" Enge Bn
;};gﬂturc Unterschrift Date Datum
k./zl«_‘cl 6‘!% L0 Myek 92
Folder reviewed by Carnet controld par Sperrheft gepruft
Name Rank Designation Date Signature

Figure F-1. Sample target folder (continued)
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DEMOLITION RECONNAISSANCE RECORD

For use of this form see FM 5-250; the proponent agency Is

SECTION [- GENERAL

1. FILE NO. F NAME AND RANK ORGANIZATION
2. DEMOLITION RECON REPORAT NO, 5 RECON 00 L Jo I') " 9/)1 / Su') 2(.4 }?M; - ?J .

ORDERED BY
3.DATE 4. TIM PAATY 4 '
B ey R 130d |°| &% [SS6 Jpz Beown  Reo 294 Enag- Bn
7. MAP INFORMATION 11. GENERAL DESCRIPTION: (Altach skelches)
Name w& If; l l e Type Construction Other Data Condition
e L Earth dway Width
s )\ 50, D b um‘:imz.‘fg'h:
Sheet No. ?,"?.fq_, ) ncrete Number of Lanes
‘ Asphatt Bridge Class: w
SetesNo. |/ 374 Steel
awl\re AND LOCATION TURE OF PROPOSED DEMOLITIQN (Atiach skotches)
Con Al d) Liaf dest
loc€74) 0" taf e rvcHon
s.nmeoassmgo 13. UNUSUAL FEATURES OF SITE:
T2 !U —ngh Tension
Radar Instahatio
1 OOORD§U) Eié ?g 3{ Und:’rv:‘:tev Blusrt‘jng

SECTION jl- ESTIMATES

15, EQUIPMENT AND TRANSPORT REQUIRED (Examples:
Determine availabllty of Items 14, 15, and 16 befors conducting raconnaissance. trucks, ram sets and cartridges, demoiition sets, post-hole diggers,
nalls, achesives, lape, sandbags, and lumber.)

NOTE: Troops may not ride in vehidies transporting explosives.

14, UNIT TYPE MISSION

OF )
MATERIAL REQUIRED | ISSUE CRATERING CUTTING OTHER/SPEC PURPOSE L\?G Je' ¢ Ke ‘L s (L

Electric Caps EA e mo S&S Ca
)

Nonelectric Caps EA L[ 'Ra ms,:*“ GUI (l)
Detonating Cord FT & q, 00 L S
— ‘?os-k J\ |e \jucr r\acm7 (}00 ‘{"D

Time Fuse FT L) D 3)( Iu mb.ef

Fuse Lighters EA

Firing Wire FT ﬁdo I'I‘I’-O'L feverse

fisr:i.gywn};:) EA ;SF':ERSONNELAND TIME REQUIRED NCOs | ENL | Time

Explosive: a Preparing and placing charges a lﬂ g} r
TNT, 1/4-L8 EA b. Arming and firing demolition 1 & Tioa
TNT, 1/2-LB EA 17. TIME, LABCR, AND EQUIPMENT REQUIRED FOR BYF‘E
TN, 18 EA [ 300 o dorotton ad he valabi sypssces et st o
TNT, 2 1/4-LB EA bypass the

He.) ¢
Toar)able by pyss~ bridge )2mi
2 -ﬂ*%ﬁ%; /}m. i

{Other) Q 0" E o0 Q.m
- ~ @ v 'B 2SS q‘)’ Agno 5\'}'@ deq:"nr )J]QS‘}
Cratering: \ A\ / 1& t dm ' wle

$)
W
L
»
AN
S
D

Oteit ] 411

Cratering Charge, 40-LB| EA \&V
Shape Charge, 15LB | EA AW QA ).w(\s (00:\4)
Shape Charge, 40-L8 EA (\\\‘ 18, REMARKS
M180 EA . \M Q c&q‘Lﬂf L,J;.u\ J»L Noﬂ}l‘ u.Dsj’
[/Aﬁ\ D'Q’ F\d earvl fﬂ”l' e
Other Demolitions \/_// Colthel” (’ \Q@ Hq ls
= woold enkanee osTal
and sha down J‘Qe enemy ¢
DA Form 2203-R, MAY 92 Edition of Aug 70 is obsolete.

o

Figure F-2. Sample DA Form 2203-R
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~
DEMOLITION RECONNAISSANCE RECORD
Place ;ddlﬁ‘aml comments in the appropriate blocks.
15, EQUIPMENT AND TRANSPORT REQUIRED {Continued)
@oet 7/+ i (QOO/)
Hoimmv (| - {for -Lranswf“}’ ot “f’f)
3% T Cargo (I~ foctrarspert oF dem)
S";u;;aj daLCc'.e; (_!"{'@" ‘l'f‘“‘sff"ﬁz °’~+f°df;>'
17, TIME, LABCR, AND EQUIPMENT REQUIRED FOR BYPASS (Continued)
TO M‘IAC;C Q"" gl—lg | dozer, qucke‘l [oqt‘ei‘ 3,)/l\our$' “;-o c’eqr aryJ
1 ~ Mt o> Nes e 2 o Le o L

(M‘H‘oaw qefroach . Ribbon Pridge USSem oty iV inTeTier pay,

gepr)\ &70‘».\6. 30 m‘nd*lPS M ’-}T[ﬂ’ \ (‘.Oqufx‘1) Bl’lbd\"j
18. REMARKS (Continued)

&
V
19, ADDITIONAL COMMENTS (Specily block)
s ot e oo P Breifor e b
evi ls EWow
N T o) tod. L
ot 15 eod. Tk schick ok Gobel o) o Sooes? side o
r}dse.

PAGE 2, DA FORM 2203-R, MAY 92 J

Figure F-2. Sample DA Form 2203-R (continued)
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GEnERAL DE‘IQ‘PTIDM T {ENEMY
1 = 1AM T8 I 44 DIRECTAON]
—f-" T / Lo; TRAVEL.
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I
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!
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!
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No rth
Access
ROAD d
Sacme ! POTENTIAL
Bl PINEY RIVER, ; FORO smE
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D
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’ AN
AN
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1 , /
A
a4gm A I\Q AMTITAN&E‘N“EL
1o. ANTIPERS
e IS e
/ m"\ {OPEN FIELD)
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v
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U
by
N
©
Y

V)
et et

" ABUTMENTS

(
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REOOGH SURFACE ACLES ROAD

[ — -
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Figure F-2, Sample DA Form 2203-R (continued)
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Figure F-2. Sample DA Form 2203-R (continued)
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METHOR ©F PRImM Nt
and

Cha qe Coleuly +ons

INTERMEDHATE SUPPoLTS ARCH RiGS

3 i
To Rna MAIN ""'"-Q 2

FRONT ViEw P el "W

INTERMEDIATE SUPPOET FOoTING
Luse VSE BREACHING FoRsatA) P:RVwe

. CRITICAL DENSIONS 1 PER IS 25°=7'xq "

CHARRE)
I CRITICAL DWAENSIONS + SOFfORT 15 3'ns’

2. SoVe FO=R TNT * ( \ Yo 19% PEE oo
1A»3 & 4.8 LBS ofF {cu REDARED)
3. OVIDE BY RE T (USia c\-\ RE s L)
WO COMNVERSI\ON REQIIRE
19 CALCUATED 1IN <-4

4, S0uLVE FOR SGLE. CHARGE PACIACHE !
454 129 (Po.wWrcd) 1 3.6 & o PACKAGES

B.NOMECE. of cHAmRES: § sueRoET

Vz..sxw.soa.wn e 1 34y
5" K FOR RENICRLED CONCETTE T oe™ * , 54
C FOR WLEVATED UNTAMPED = 1,8

343% . 5% u (.8 = 333.3¢

3. Dwite BY RE.! (2€ Eok TNT t 4)
233.39+ (s 335.3¢

4. SOWE FOR SINGE CHARGE PACKACE:
(118 P of TWT) s B33.39
@ T IBY PACKAGES

5. NUMBER oF CLARMES @ Y PER

. TOTAL RESAARED: (P 4 = STeP S)

b, TOFAL REQUIRED A (STEP 4 x STEP S )
UPACKACES X @ SORERTS a 33 PACKAGES,

BB4w
A TeTAL "RED:(STEP 4% STEPS ) (S Pty PER 'Zux 2 23.9cASES )
5 PALLAGES . o cas
‘l‘ N . 23.9 @ 24 cases
. I cases

Figure F-2. Sample DA Form 2203-R (continued)

F-42



FM 5-250

Appendix G
Explosives Identification

G-1. Purpose. The purpose of this appendix is to provide a quick reference for demolition materials
common to combat engineering. The following is not a comprehensive list and is subject to change.

G-2. Demolition Materials (By Item).Table G-1 lists materials by type, item, status, national
stock number (NSN), and Department of Defense identification code (DODIC). To avoid problems
when requesting materials, use current supply publications.

Table G-1. Demolition materials

Type A . _ item , Status: NSN DODIC
Initiating and Priming Devices

Electric Blasting |M6, Special Live [1375-00-028-5224 | M130
Caps Electric Cap Inett [1375-00-621-8370 | MO098

] Ji Live |1375-00-028-5226 M131
Bﬁ:’t}ﬁ;‘*g‘ggs M7 Live [1375-01-057-6439 | M131
Nonelectric Cap inert [1375-00-621-8362 | MO097

M1, Flash-Vented Live [1377-00-219-8567 M842

Electric Squibs M1A1, Flash-Vented Live {1377-00-691-1075 | M851
M1, Commercial Live |1377-00-028-5205 M851

Squib, Closed-End Live [1377-00-837-3337 M900

Detonator M1, Concussion Live |1375-00-028-5173 M540
M1, Pull Live |Replacedby M142 | MLO3

M1A1, Pressure Live |Replacedby M142 | MLO3

Firing Devices M3, Tension Live |ReplacedbyM142 | MLO3
Couplﬁl";dBases MS5, Pressure-Release Live |1375-00-028-5190 | M627
and Bodies M142, Multipurpose Live |1375-01-040-1526 MLO3
M122, Device Live |1375-01-021-0606 | MLO2

M1, Delay Live |1375-00-028-5175 M616

Coupling Base Live [|1375-00-699-5236 M327

Destructor M10, Universal Live |1375-00-028-5171 M241

G-1
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Table G-1. Demolition Materials (continued)

Type item Status NSN DODIC
Military Explosives
1/4-Pound Live [1375-00-926-9394 | M030
TNT 1/2-Pound Live [1375-00-028-5140 | MO031
1-Pound Live [1375-00-028-5142 | M032
Composition C4 M5A1 Live [1375-00-028-5148 | MO038
M112 Live |1375-00-724-7040 | MO023
Sheet Explosives M118 Live [1375-00-728-5941 | MO024
M186 Live [1375-00-728-4108 | MO060
Dynamite (M1 Live |1375-00-724-9613 | M591
Special-Purpose Charges
Cratering Charge |40-Pound Live (1375-00-028-5145 M039
M2A4, 15-Pound Live [1375-00-028-5237 | M420
Shaped Charges |M3, 40-Pound Live |1375-00-088-6691 | M421
40-Pound Live |1375-00-630-3074 | M992
Demolition  |M183 Live [1375-00-926-3985 | M757
Assemblies 37 Live |1375-00-028-5245 | M756
Bangalore  |M1A1 Live |1375-00-028-5247 | MO026
Topedos  |pqa2 Live |1375-00-926-1948 | MO028
M157 Live [1375-00-729-4632 | M444
M173 Live [1375-00-812-3972 | M443
Projected  |M58A2/4/5 Live [1375-01-133-4189 | M913
Demoltonkis) 6822 _lnet [1375.01-125-6521 | Mot4
MICLIC, Rocket Live [1340-01-118-2838 | J143
M180 Live |1375-00-148-7159 | M965
M270 Inert |6920-01-087-0038 —
M117, Flash Live [1370-00-028-5256 | L598
Boobytrap  |M118, llluminating Live {1370-00-028-5257 | L599
Simulators  I\119, Whistling Live |1370-00-028-5255 | L600
Hand Grenade Live [1370-00-752-8124 | L601
M18, Green Live |1330-00-289-6851 G940
Smoke Grenades |M18: Yellow Live [1370-00-289-6854 | G945
M18, Red Live (1330-00-289-6852 | G950
M18, Violet Live |1330-00-289-6853 | G955
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Table G-1. Demolition Materials (continued)

Type ltem Status NSN DODIC
M4, Fue! Thickener Live {1365-00-926-4076 | K917
M700, Time Fuse Live {1375-00-028-5149 | M670
Time Fuse Inert [1375-00-628-9033 | M671
M8&0, Fuzs igniter Live |1375-00-691-1671 M766
Dstonating Cord Live [1375-00-965-0800 | M456
Detonating Cord Inert |{1375-00-621-8373 | M458
Priming Adapter — 1375-00-565-4141 MO02
M8, Cap Holder — 1375-00-926-4105 | M166
M2, Crimpers —  15120-00-028-0683 —
Demolition Galvanometer —  16625-00-539-8444 —
Accessories |BA245/U Battery iive 6135-00-128-1632 —
BA2245/U Battery Live [6135-00-833-9909 —_
M51, Test Set —  |6625-00-999-3454 —
Biasting Machine, 10-Cap Live [i375-00-782-5541 —
Blasting Machine, 10-Cap Live {1375-00-935-9173 —
Blasting Machine, M32 Live [1375-00-212-4614 —
Blasting Machine, M34 Live !1375-00-567-0223 —
DR8, Reel — 8130-00-407-7859 -—
RL39A, Reel Cable —  [3895-00-498-8343 —
18AWG, Firing Wire —  |6145-00-299-6172 —
Electric Wire — 6145-00-542-3968 —
Electric Wire — 6145-00-284-0394 —
Detonating-Cord Clip — 1375-00-212-4602 —
US Mines
M14 Live |[1345-00-028-5108 K121
M17T34, Practice Live |1345-00-348-2576 K122
M16 Live [1345-00-173-2714 K092
M16A1 Live |1345-00-529-7303 K092
Antipersonnel
T M16A2 Live |1345-00-965-0742 | K092
M16 Inert  |1345-00-799-7391 K150
M26 Live [1345-00-678-9822 K146
M18A1 Live [1345-00-710-6946 K143
M1, Chemical Live [1345-00-289-6938 K260
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Table G-1. Demolition Materials (continued)

Type ltem Status NSN DODIC
M15 Live [1345-00-028-5118 | K180
M12 Practice |1345-00-028-5117 | K230
Antitank  |M20 Practice {1345-00-344-2368 | K231
M21 Live [1345-00-729-4263 K181
M69 Practice [1345-00-182-3148 K233
M23, Chemical Live |[1345-00-542-1580 | K257
M128, Dispenser — 1095-00-397-3456 —
NEMQE M75, AT Mine Live [1345-01-078-4104 | K184
T M74, AP Mine Live [1345-01-076-3497 | K151
M79 Practice [1345-01-074-9370 K234
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G-3. Demolition Materials (By DODIC). Use Table G-2 to cross reference demolition materials
by DODIC. Materials are listed by DODIC in ascending order and by nomenclature:

Table G-2. DODIC index for demolition materials

DODIC Nomenclature DODIC Nomenclature
K001  |Activator, AT Mine, M1 K065 |Fuze, AT Mine, M606
K002 |Activator, AT Mine, Practice, M1 K066 |Fuze, AT Mine, Disp, M56
K003 |Activator, AT Mine, M2 K067 |Fuze, F/M21
KQ04  |Trip Wire Assembly, F/M16A2 K090 |Mine, AP, M2
K005 |Intervalometer, SUU, 38/A K091 Mine, AP, Inert, M2
K008 |Firing Device, AP Mine, M57 K092 {Mine, AP, M16
K009 |[Firing Device, AP Mine, XM123 K105 |Mine, AP, Practice, M8
K010 |Burster, Incendiary, M4 K120 |[Mine, AP, M3
K013  |Spool, AP Mine K121 |Mine, AP, M14

K015 |(Disp and Mine, Aircraft, Practice, M132] K122 |Mine, AP, Practice, M17T34
Kote |Disp and Mine, Aircraft, Training, M133] K139 |Mine, AP, Practice, M68

K018 [Can, Crew Trainer, M133 K140 |Mine, AP, Empty, M3
K020 |Disp and Mine, Aircraft, M56 Ki41 [Mine, AP, M18

K021 Intervalometer, System, F/M47 K143 |Mine, AP, M18

K027 |Chg, Mine-Ejection K144 |Mine, AP, Inert, M18
K028 [Chg, Mine-Ejection K145 [Mine, AP, M18A1

K030 |Primer-Igniter, AP Mine, Fuze, M10A1 K146 [Mine, AP, M26
K031 Primer-Igniter, AP Mine, Fuze, M10A2 K150 (Mine, AP, Inert, M186

K040 [Chg, Spotting, AP Mine, M8 K151 |GEMSS, AP, M74

K041 |Chg, Spotting, AP Mine, MBA1 K170 |Mine, AT, M7

K050 |Fuze, AT Mine, M603 K250 |Mine, AT, M19

K051 [Fuze, AT Mine, M604 K917  [Thickener, Fuel

K054 |Fuze, AP Mine, Combination, M7A1 M001 |Adapter, Priming, Plastic, M1A3 (Rnd)

K055 |Fuze, AP Mine, Combination, M10A1 M002 |Adapter, Priming, Plastic, M1A4 (Hex)
K056 |Fuze, AP Mine, Combination, M10A2 M020 [Chg, Shaped, RDX, 0.062-Lb

K058 |Fuze, AP Mine, Combination, M605 M022 |[Chg, Shaped, PETN, 827-Lb

K060 |Fuze, AT Mine, M619 M023 |Chg, Block, C4, 1.25-Lb

K061 |Fuze, AT Mine, XM608 MO024 |Chg, Block, PETN or RDX, 2-Lb
K062 |Fuze, Mine FMU-30/8 M025 |Chg, C4, HE, M58/M58A1, 2,000-Lb
K063 |Fuze, Mine, Inert, FMU-30/B M026  |Kit, Demo, Bangalore Torpedo, M1A1

K064 Fuze, AT Mine, M616




FM 5-250

Table G-2. DODIC Index for Demolition Materials (continued)

DODIC Nomenclature DODIC Nomenclature
M027 |Chg, Block, Practice, MK37-0 M0S1 |Cap, SP Electric, 10-Sec Delay
M028 Kit, Demolition, Lin, PETN, 0.75-Lb m0S2 |Cap, SP Electric, 11.2-Sec Delay
M029 |Chg, Flex, Lin, PETN, 0.75-Lb M0S3 |Cap, SP Electric, 12.5-Sec Delay
M030 |Chg, Block, TNT, 0.25-Lb M094 (Cap, SP Eleciric, 14-Sec Deiay
M031 |Chg, Block, TNT, 0.5-Lb M095 |[Cap, SP Electric, 15.6-Sec Delay
M032 [Chg, Block, TNT, 1-Lb M0S7 |Cap, Noneiectric, Practice
M034 [Chg, Block, TNT, 8-Lb M098 |Cap, Electric, inert
MO035 |Chg, Chain, TNT, 20-Lb Mi0i |Cap, SP Eiectric, 0.8-Sec Deiay
M036 [Chg, Chain, TNT, 2.5-Lb M102 |Cap, SP Electric, 1.4-Sec Delay
MO37 [Chg, Biock, C2, 2.25-Lb Mi03 [Cap, SP Eleciric, 2.2-Sec Deiay
M038 |Chg, Block, C4, 2.25-Lb M104 |Cap, SP Electric, 2.9-Sec Delay
M03S |Chg, Biock, Cratering, 40-Lb M107 |Cap, SP Eiectric, 3.7-Sec Deiay
M040 [Chg, Biock, TNT, 55-Lb M108 |Cap, SP Electric, 4.5-Sec Delay
M041 Chg, Biock, C2, 0.5-Lb M109 |Cap, SP Electric, Instantaneous
M043 [Chg, Biock, TNT, 49-Lb Mi1i0 |Cap, Eiectric, High-Strength
M044 [Chg, Biock or Shaped, HDX1, 12-Lb Mii2 |Cap, Eiec, Nonsubmersibie, Prac, Mi0
M046 |Chg, Flex, Lin, Comp A, MK8-3, 50-Lb M117 |Cap, SP Electric, 5.3-Sec Delay
M048 |Chg, Biock, C2, 2.5-Lb M118 [Cap, SP Electric, 6.4-Sec Delay
M051 |Chg, Lin, Prac, M68/M68A1, 2,000-Lb Mi20 |Cap, Electric, No. 8
M065 |Chg, Biock, H6, 4-Lb M125 |Cap, Electric, No. 8, 2nd Delay
M060 (Chg, Roll, PETN, M186, 25-Lb M126 |Cap, Electric, No. 8, 3rd Delay
M078 |Cap, Electric, Nonsubmersible, M4 M127 |Cap, Electric, No. 8, 4th Delay
M080 |Chg, Flex, Lin, Prac, PETN, 0.007-Lb M128 |Cap, SP Electric, 7.6-Sec Delay
M081 |Chg, Flex, Lin, PETN, 14-Oz M129 |Cap, Electric, SP-Strength
M082 |Chg, Flex, Lin, PETN, 22-Oz M130 |Cap, SP Electric, Submersible, J2/M6
M083 |Chg, Flex, Lin, PETN, 28-Oz M131  |Cap, Nonelectric, Nonsubmersible, M7
M084 ' |Chg, Flex, Lin, PETN, 36-Oz M138 |Cap, Electric, Nonsubmersible
M085 |Chg, Flex, Lin, PETN, 43-Oz M153 [Cap, Electric, Nonsubmersible
M086 |Chg, Flex, Lin, PETN, 50-Oz M236 |Destructor, Explosive, PETN
M087 |Chg, Flex, Lin, PETN, 57-Oz M240 [Destructor, Explosive, PETN
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Table G-2. DODIC Index for Demolition Materials (continued)

DODIC Nomenclature DODIC Nomenclature

M241 UEBLTULIVT, CAPIUDIVE, U IIVb'lhd 1J M605 I Indl;:’yl K[J‘:LAuzlll-?;-lilAC cryerivy,

M327 |Base, Coupling, with Primer M606 |Destroyer, Crypto Equip, M1A2, TH4

M328 |[Base, Coupling, without Primer M607 [Destroyer, Crypto Equip, M2A1

M405 |Chg, Propelling, Earth Rod, M112 M608 |Destroyer, Crypto Equip, TH4

M418 |Chg, Shaped, RDX, MK47-0, 1.5-Lb M609 |Destroyer, Crypto Eauip, M2A1, TH4

M420 :\;ﬁ;gAﬁhr/‘IZpA%dE Ft;rg_;;_ E, ME10 Destrover, File, Incindiary, ABC-M4

M421 [Chg, Shaped, Comp B, M3A2, 40-Lb M611  |Destroyer, File, Incindiary, ABC-M4

M431 |Chg, Rigid, Lin, Amatol, 35-Lb M612 |Destroyer, Incindiary, TH3

M442 |Kit, Ijémolition, Practice, M174 M615 |Igniter, Document Destroyer, M25

M443  |Kit, Demolition, Projected-Chg, M173 M616 |Device, Firing, M1, 6- to 14-Min Delay

M444  |Kit, Demolition, Projected-Chg, M157 M617 |Set, Device, Firing, M1

M446  |Kit, Demolition, Projected-Chg, M1 M619 |Device, Firing, M1, 12- to 32-Min Delay

macs | Cord, Detonating, Primacord, PETN Maon | Device, Firing, M1, 45-to 115-Min

"""""""" Delay

M456 VCvt;%rgez:&nating, Reinforced, M622 82;239 Firing, M1, 210- to 570-M

M457 Cord, Detonating, PETN Me23  |Device, Firing, M1, 810-10 1,130-Min
Delay

M458 |Cord, Detonating, Inert M624 |Device, Firing, Brass

M466 |Detonator, Percussion, MK2 Me625 |Device, Firing, Zinc

M482 |Chg, Steel M626 |Device, Firing, Zinc

M483 Chg, Controlled, Steel Me627 [Device, Firing, Steel

M485 |Cutter, HE, 1-Inch Jaw M629 |Device, Firing, M3

M486 |Cutter, HE, 2-Inch Jaw M630 |Device, Firing, Pull-Type, M1

M540 |Kit, Detonator, Percussion, M1 M631 |Device, Firing, Pressure-Release, M1

M541 gg::;ator. Friction, M2, 8-Sec ME32 Device, Firing, Zinc

M559  |Kit, Demolition, M175 M635 |Device, Firing, Pull-Type, M1

M587 |Dynamite, Nitrogylcerin Mé637 |Device, Firing, Zinc

M591 |Dynamite, Military, M1 M639 |Device, Firing, Pressure-Release, M5

M598 |Destroyer, Crypto Equip, M1A2 M641 |Device, Firing, Tension-Release

M600 I.laie;‘:riloyer, Crypto Equip, Incindiary, M643 Device, Firing, Tension-Release

M601 Destroyer, Crypto Equip, incindiary, M644 Device, Firing, Aluminum

M1A2, TH1
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Table G-2. DODIC Index for Demolition Materials {(continued)

DODIC Nomenclature DODIC Nomenclature

M650 Device, Firing, Aluminum M975 Elélzae;' Crypto Equip, M210, 0.7-Sec
M670 [Fuse, Timed, M700 Mg76 (Chg, Block, Comp H6, 4-Lb

M671  |Fuse, Timed, inert M977 |Cord, Detonating, PETN

M680 |Cylinder, Ignition, Flame-Thrower, M1 M980 (Chg, Roll, PETN, 20-Lb

M745 |Kit, Conversion, Depth-Chg M981 |Chg, Roll, PETN, 20-Lb

M756 |[Assembly, Chg, M37, 20-Lb M982 (Chg, Roll, PETN, 20-Lb

M757 |Assembly, Chg, C4, M183 M983 {Chg, Roll, PETN, 20-Lb

M767 ligniter, Fuse, Timed, Practice, XM77 M984 |Chg, Roll, PETN, 20-Lb M766
M784 ?I’ll_gb Shaped, Practice, Inert, MK37-1, moge |Chg: Roll, PETN, 20-Lb

M790 Qg_sl_e;'lbly, Comp C2 or C3, MK127-0, Mog7 Chg, Block, C4, 2-Lb

M791  (Assembly, Tetrytol, MK133-0, 20-Lb M988 [Chg, Block, C4, 0.5-Lb

M792 |Assembly, Block, C4, MK138-0, 20-Lb M989 [Initiator, Explosive

M810 |[Primer, Percussion, Improved, No. 3 MS3S0 |Detonator, Flash

M814 [Destroyer, Document, 55-Gal, M4 M992 [Chg, Shaped, Practice, Inert, M3, 40-Lb
M820 |Kit, Explosive, Earth Rod, No. 1 M993 |(Chg, Roll, PETN, 20-Lb

M821 |Kit, Explosive, Foxhole-Digger M994 |Chg, Roll, PETN, 20-Lb

M832 ?gngShaped, Comp H6, MK74-1, M995 Chg, Lin, Comp H6, MK86-0, 0.002-Kg

1.9"
M833 g:t;?l,-t?hpd. Practice, Inert, MK74-0, M996 Chg, Lin, Comp H6, MK87-0, 0.013-Kg
M836 [Cap, Elec, Dry, Instantaneous M997 [Chg, Lin, Comp H6, MK88-0, 1-Kg
M855 Cap, Elec, Dry, 0.5-Sec Dslay M998 g::_gl;(,gRigid, Lin, Comp C3, MK89-0,
M910 |igniter, Primer and Base, XM110 MLO3 |Device, Firing, Plastic, M142
Chg, Flex, Lin, Comp C4, M58A(1, Cutter, HE

M913 2,000-Lb MLO04

M914 |Chg, Lin, Practice, M68A1, 2,000-Lb MLO5 |Cutter, HE

M916 S:r;gL t?hpd, Practice, Inert, MK47-0, MLO7 Cap, Electric, Nonsubmersible
Ma36 |Chg, Block, Inert, 0.25-Lb MLO8 [Kit, Demolition, XM268

Mo57 ?t:% Iﬁ:laped, Comp H6, MK47-0, MLOS Chg, Shaped, Flex, Lin, 20-Gr/Ft
M965 [Kit, Cratering, M180 ML10 [Chg, Shaped, Flex, Lin, 30-Gr/Ft
M974 |Cap, Electric, Submersible ML11  |Chg, Shaped, Flex, Lin, 40-Gr/Ft
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Table G-2. DODIC Index for Demolition Materials (continued)

DODIC Nomenclature DODIC Nomenciature

ML12 Chg, Shaped, Flex, Lin, 60-Gr/Ft MW30 Kit, Demo, Bangalore Torpedo, M1 or
M1A1

ML13 [Chg, Shaped, Fiex, Lin, 75-Gr/Ft MW31 |Hoider, Defonaior, MK2-0

ML14 Chg, Shaped, Flex, Lin, 125-Gr/Ft MW30 :(Ai:,ﬂemo, Bangalore Torpedo, M1 or

ML15 |Chg, Shaped, Flex, Lin, 225-Gr/Ft MW31 [Holder, Detonator, MK2-0

ML16 [Chg, Shaped, Flex, Lin, 300-Gr/Ft MwWa?z 1Driver, Power-Actuated, MK22-0

ML17 Chg, Shaped, Flex, Lin, 400-Gr/Ht MW38 |Float, Rigid, Polyurethane

ML18 |Chg, Shaped, Flex, Lin, 500-Gr/Ft MW49 [Connector, Detonating Cord, Plastic

ML19 |Chg, Shaped, Flex, Lin, 600-Gr/Ft MW52 |Chg, Sheet, MK57-0

ML23 |Cap, Bridge-Wire, X175E MW53 Chg, Sheet, MK56-0

ML25 |Chg, Flex, Lin, M59 MW56 [Device, Safety and Arming, MK39-0

MiL26 |Chg, Lin, Practice, M&9 MW84 |Kit, Demo, Tubuiar SWS, MK75-0

ML27 |Detonator, Percussion, MK53 Mws85 |Kit, Accessory, Demolition, MK29-0

ML32 |Primer, Percussion, M27 MWwseé |Kit, Firing Device, MK48-0

ML36 |Kit, Fuze, Inert, M1147 MWwWs87 [Kit, Firing Device, Training, MK122-0

ML37 |Kit, Fuze, Live, M1133 MX14 |Kit, Centering, Cavity Chg

ML78 |Chg, Shaped, Practice, MK47-0 MYO01 |Clip, Detonating Cord, M1

ML82 |Kit, Fuze, Live, M1134 §S89 |Chg, Shock-Test, R/U725

MWO02 |Valve, Explosive, Electrically Inmated XW60 |Kit, Firing Device, MK138-0

MW26 [Cell, Arming, MK1-8, 80- Min Delay XW65 [Chg, Shock-Test, R/U1260

MW27 |Clip, Detonating Cord, M1 XW66 |Chg, Shock-Test, R/U1259

MW28 |[Connector, Plastic XW67 [|Chg, Shock-Test

MW29 |Element, Delay, DE, MK19-0 YWO05 |Kit, Chg, Training, MK75-0
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Appendix H
Methods of Attacking Bridges
with Demolitions

The methods of attack in this appendix are for the most common types of bridges; however,
they are not all inclusive. When faced with unusual construction methods or materials (for example,
Hayricks which are linear-shaped charges used by host NATO countries), the responsible engineer
should adapt one the of the recommended methods or recategorize the bridge as a miscellaneous

bridge and design the demolition using the principles in|Chapter 4.
Table H-1. Minimum Eg values for bottom attack (percent)

% 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10

-EE'! 0.0002 0.0008 0.0020 0.0030 0.0050 0.0070 0.0100 0.0130 0.0160 0.0200

-’E 0.1 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.20

% 0.0240 0.0290 0.0340 0.0390 0.0440 0.0500 0.0570 0.0630 0.0700 0.0770
NOTES:

1. The values in this table are based on the following formula:
Er_(,H2, g%
=M+ 11" -1

where—

Er = required end clearance.

L = span length.

H = beam, truss, or bow depth (including deck).

2. It the resuit of '—:is not on the chart exactly as calculated, round UP to the next higher value. For

example, %= 0.076, use the column headed 0.08. Read down that column to determine %. In this
case, 7= 0.013.
3. Multiply the En

L value determined from the chart by L to get £Eg.

H-1
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Table H-2. Minimum L. values for top attack (midspan)

Le
h T Ratlo of Section Removed to Span Length (%)

L 0.004 | 0.006 | 0.008 | 0.010 | 0.012 | 0.014 | 0.016 | 0.018 | 0.020 { 0.030 | 0.040 | 0.050 | 0.060 | 0.080 | 0.100

0.01 ]| 0.003 | 0.003 | 0.004 | 0.004 | 0.005 | 0.005 | 0.005 | 0.006 | 0.006 | 0.007 | 0.009 | 0.010 | 0.011 | 0.013 | 0.015

0.02 | 0.005 | 0.006 | 0.007 | 0.008 | 0.009 | 0.010 [ 0.011 [ 0.011 | 0.012 | 0.015 | 0.017 | 0.018 | 0.022 | 0.026 | 0.080

0.03 | 0.008 | 0.008 | 0.011 | 0.012 | 0.014 | 0.015 | 0.016 [ 0.017 | 0.018 | 0.022 | 0.026 | 0.029 | 0.033 | 0.039 | 0.045

0.04 | 0.011 [ 0.013 | 0.015 | 0.016 | 0.018 | 0.019 | 0.021 | 0.022 | 0.023 | 0.029 | 0.034 ; 0.039 | 0.043 | 0.052 | 0.060

0.05 | 0.013 | 0.016 | 0.018 | 0.020 | 0.022 | 0.024 | 0.026 | 0.028 | 0.020 | 0.036 { 0.043 | 0.049 | 0.054 | 0.065 | 0.075

0.06 | 0.015 | 0.019 | 0.022 | 0.025 | 0.027 | 0.029 | 0.031 | 0.033 | 0.035 | 0.044 | 0.051 | 0.058 | 0.065 | 0.078 | 0.080

0.07 | 0.018 | 0.022 | 0.026 | 0.029 | 0.031 | 0.034 | 0.036 | 0.039 | 0.041 | 0.051 | 0.060 | 0.068 | 0.076 | 0.091 | 0.105

0.08 | 0.021 | 0.025 | 0.029 | 0.033 | 0.036 | 0.039 | 0.042 | 0.044 | 0.047 | 0.058 | 0.068 | 0.078 | 0.087 | 0.104 | 0.120

0.09 ] 0.023 | 0.028 | 0.033 | 0.037 | 0.040 | 0.044 | 0.047 | 0.050 | 0.053 | 0.065 | 0.077 | 0.087 | 0.097 | 0.116 | 0.135

0.10 | 0.026 | 0.032 | 0.036 | 0.041 | 0.045 | 0.049 | 0.052 | 0.055 | 0.058 | 0.073 | 0.085 | 0.097 | 0.108 | 0.129 | 0.150

0.11 | 0.028 | 0.035 | 0.040 | 0.045 | 0.049 | 0.053 | 0.057 | 0.061 | 0.064 | 0.080 | 0.094 | 0.107 | 0.119 | 0.142 | 0.165

0.12 | 0.031 | 0.038 | 0.044 | 0.049 | 0.054 | 0.058 | 0.062 | 0.066 | 0.070 | 0.087 | 0.102 | 0.116 | 0.130 | 0.155 | 0.180

0.13 | 0.033 | 0.041 | 0.047 | 0.053 | 0.058 | 0.063 | 0.067 | 0.072 | 0.076 | 0.095 | 0.111 | 0.126 | 0.140 | 0.168 | 0.195

0.14 10036 | 0.044 | 0.051 | 0.057 | 0.063 | 0.068 | 0.073 [ 0.077 | 0.082 | 0.102 | 0.119 | 0.136 | 0.151 | 0.181 | 0.210

Vel V.UOU | V.uSS | V.U Voudd V0w | V.VUT [P 74

0.15 ] 0.038 | 0.047 | 0.054 | 0.061 | 0.067 | 0.073 | 0.078 | 0.083 | 0.088 | 0.109 | 0.128 | 0.145 | 0.162 | 0.194 | 0.225

0.16 ] 0.041 | 0.050 | 0.058 | 0.065 | 0.072 | 0.078 | 0.083 | 0.088 | 0.093 | 0.116 | 0.136 | 0.155 | 0.173 | 0.207 | 0.240

0.17 | 0.043 | 0.053 | 0.062 | 0.069 | 0.076 | 0.082 | 0.088 | 0.094 | 0.099 | 0.124 | 0.145 | 0.165 | 0.184 | 0.220 | 0.255

0.18 | 0.046 | 0.056 | 0.065 | 0.073 | 0.080 | 0.087 | 0.093 | 0.099 | 0.105 | 0.131 | 0.154 | 0.175 | 0.194 | 0.233 | 0.270

0.19 | 0.049 | 0.060 | 0.069 | 0.077 | 0.085 | 0.092 | 0.099 | 0.105 | 0.111 | 0.138 | 0.162 | 0.184 | 0.205 | 0.246 | 0.285

0.20 | 0.051 | 0.063 | 0.073 } 0.081 | 0.089 | 0.097 { 0.104 | 0.110 | 0.117 | 0.145 | 0.171 | 0.194 | C.216 | 0.259 | 0.300

NOTES:

1. Tabulated values are for % from which you can calculate L¢: Le= %(L).
2. This table is based on the formula:
Ls _ (Lsype
Le 2H[ T ( L) ]
L

Ls
1 _Ls
L. L)

!'f or % are not on the chart exactly as calculated, round UP to the next higher value
H

on the chart. For example, if H_ 0.021, use 0.03; if 1’5— =0.0142, use 0.016. Intersect the £L§ and T

3. If the results of

values on the chart t
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Table H-3. Attacks on simply supported bridges
Seriai | Subcategory Type Attack method Remarks
a ] ] d [}
Top Attack: Eis less jlhan Er None
(]
{ |
Tl - NI
Through | |
1 Bridge,
Method! |1  Cut at midspan.
2. Cut beams, including bottom flange in
“V."
3. Do not consider cutting deck.
Bottom Attack: Eis greater than Er None
+
Through ; [3.075h)
2 idge,
Motho Lﬁ r“
1. Cut at midspan to 0.75hA, as shown.
2. Cut deck across full bridge width.
Angled Attack: End clearance is not a
N consideration.
Steel Beam Thl’ough — E N o \‘ ‘J‘ _
3 Bridge, Y
Met:g: ] u] fu
« 1. Cut between 1/3-span and midspan.
2. Cut deck across full bridge width.
Bottom Attack: Eis less than Er None
- 1 Cait at midenanin N 78K
|nmug|1 te WML QL HITNUUMUAIS W Vi Wid .
4 _Bridge, 2. Cut deck across full bridge width.
Method IV 3 Attack one abutment or pier to create
sufficient end clearance.
Top Aftack: Eislessthan Eg None
= b
I... \I/ |
- i A
Through | |
5 Bridge,
Method V

1. Cut at midspan
2. Where deck is located well abov

THIIVIU UUUN 10 IVuGiUWw vy o wvvv

bottom, cut bridge as shown.

3. Do not consider cutting deck.

H-3
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Table H-3. Attacks on simply supported bridges (continued)

1. Cut between 1/3-span and midspan.
2. Cut top chord, diagonals, and bottom
chord in one bay only.

3. Cut deck across full bridge width.

Serlal | Subcategory Type Attack Method Remarks
a b ¢ d (]
Angled Attack: 1. Configuration found in
cantilever and
Deck suspended-span bridges
6 Bridge, Top ——I_llﬂ \ I—r“—
Support N 2. End clearance is not a
1. Cut between 1/3-span and midspan. consideration.
2. Cut deck across full bridge width.
Bottom Attack: E'is greater than ER None
Deck
Bridge, | l I
7 Bottom
Support,
Method | 14~ Cut at midspan
Steel Baam 2. Do not consider cutting deck.
Deck |BOttom Attack: E'is less than ER None
Bridge, (1. Cut at midspan.
8 Botom |2. Do not consider cutting deck.
Sumnl-l 3. Attack one abutment or pier to create
ethod Il sufficient end clearance.
Angled Attack: End clearance is not a
Deck . consideration
Bridge, N
9 Bottom I L Y J
Support,
Method Ill 14 ~ cut between 1/3-span and midspan.
2. Cut deck across full bridge width.
Top Attack: Eis less than Er None
Through
10 Bridge, 1. Cut at midspan.
Methed | |2 Cut top chord twice, vertically (if
necessary), and diagonals and bottom
chord.
3. Remove wind bracing over midspan.
Steel Truss 4. Do not consider cutting deck.
Angled Attack: None
AN
NN ZIXL AL/
Through
11 Bridge,
Method Il
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Table H-3. Attacks on simply supported bridges (continued)

Serial | Subcategory Type Attack Method Remarks
a b [ d e
Bottom Attack: 1. Configuration found in
cantilever and
suspended-span bridges
Deck W 2. End clearance is not a
12 Bridge, Top consideration.
Support
1. Cut between 1/3-span and midspan.
2. Cut top chord, diagonals, and bottom
chord in one bay only.
3. Do not consider cutting deck.
Bottom Attack: Eis greater than Er None
Deck
Brcge ‘@SSE@ZZ%J_
13 Bottom
Support,
Method |
Steel Truss 1. Cut at midspan.
2. Cut top chord, diagonals, and bottom
chord in one bay only.
3. Do not consider cutting deck.
Bottom Attack: Eis less than Er None
peck |1+ Cut at midspan.
Bridge, |2. Cut top chord, diagonals, and bottom
14 Bottom |chord in one bay only.
SU%P%”I'I 3. Do not consider cutting deck.
ethod {14 Attack one abutment or pier to create
sufficient end clearance.
Angled Attack: End clearance is not a
consideration
Deck
Brcge, M
15 Bottom
Support,
Method I
1. Cut between 1/3-span and midspan.
2. Cut deck across full bridge width.
Bottom Attack: This method applies to
slab bridges only.
le »
[ - |
Through
16 Concrete .
Bridge _L'"-‘ [I_J'_

1. Cut between midspan.

2. Cut deck across full bridge width.
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Table H-3. Attacks on simply supported bridges (continued)

Serial | Subcategory Type Attack Method Remarks
a b c d e
Top Attack: 1. Configuration found in
cantilever and
suspended-span bri
Dock - " - uspended-span bridges
17 B"S?JQ;OLOP TR ml 2. Remove concrete for
L¢ distance to full width
Cut at midspan with a concrete-stripping and depth of beams.
charge.
Bottom Attack: E is greater than Er 1. This method applies
Deck to slab bridges only.
18 ggggﬁ; 2. Sufficient reinforcing
Support, N3 0.15m bars are cut to cause
Method | bridge collapse.
Cut at midspan with Hayricks.*
Conerete Bottom Attack: Eis less than En This method applies to
slab bridges only.
Deck
Bridge,
19 Bottom
Support, , . .
Method I |1. Cut at midspan with Hayricks.*
2. Attack one abutment or pier to create
sufficient end clearance.
Top Attack: E'is less than Ep Remove concrete for L¢
Dock o » distance to full width and
Bridge, depth of beams.
20 Bottom \J i
Suppont,
Methodlll |~ + at midspan with a concrete-stripping
charge.
Top Attack: None
— - e
1 1T T,?L.\ft,
21 Normal
1. Cut at midspan.
2. Cut bow in two places.
3. Cut all hangers between bow cuts.
_ 4. Do not consider cutting deck..
Bowstring
Top Attack plus Girders: None
— - le
| Eainan
Reinforced ‘_; A [
22 Beam or
Truss |1, Cut truss or beam with the appropriate
method (Serials 1 through 15).
2. Cut bow in two places, including
hangers.
Note: Hayricks are not in the US Army supply system.

H-6
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Table H-4. Attacks on continuous bridges

Serlal | Subcategory Type Attack Method Remarks
a b c d ;]
Two Cuts: 1. Cutting anchor span
- may require a two-stage
Sheer joint ~ | attack.
1 Cantilever W 2. Use a concrete-
stripping charge for the
1. Cut anchor span as closely to the pier [first stage.
as practical.
2. Cut midspan shear joint.
One Cut: 1. Cutting anchor span
may require a two-stage
- ‘ attack.
W 2. Use a concrete-
o B ————— stripping charge for the
uanﬁugvar ' [l | | ' ]"’ first stage.
2 Sus:gnded 3. If demolition of the
Span suspended span will
create the desired
obstacle, regard the span
as simply supported and
Cut anchor as closely to the pier as attack accordingly.
practical.
One Cut: 1. Cutting longer spans
Concrete ‘ may require a two-stage
e Xy attack.
o 7l N M
Beam or I I |f
3 Truss with 2. Use a concrete-
Short Side stripping charge for the
Span |4, Cut interior span so y is greater than first stage.
1.25x.
2. If necessary, cut other interior spans as
in Qarial A
Two or More Cuts: 1. Cutting these spans
may require a two-stage
Boam or >4 attack.
4 T:T'USS -]% RO IT 1T
_ without noinon 2. Use a concrete-
Short Span stripping charge for the
first stage.
Cut interior span so y is greater than 1.25x.
Two Cuts: 1. Cutting these spans
may require a
— . two-stage attack .
5 Portal, Fixed ) !
Footing 2. Use a concrete-

Cut span twice, close to pier.

stripping charge for
the first stage.

H-7



FM 5-250

Table H-4. Attacks on continuous bridges (continued)

Serial | Subcategory Type Attack Method Remarks
a b c d e
Strip Concrete: 1. Remove all concrete
> b - for Le.
borl h 2. A one-stage attack
ortal,
6 Pinned . should be adequate.
Footing et .
3. When footing
conditions are unknown,
Remove concrete from midspan over use Serial 5.
length Lc with a concrete-stripping charge.
Strip Concrete: 1. Applies to arches
greater than 35 meters
lo
Aéch, 3pe|m Dj ~ S 2. A one-stage attack
pandrel, -
7 Fixed should be adequate.
Footing,
Method |
Remove concrete from midspan over
length L¢ with a concrete-stripping charge.
Strip Concrete: 1. Applies to arches
= lo greater than 35 meters
PN
Concrete | Arch, Open 2. A one-stage attack
Spandrel, should be adequate.
8 Fixed
Footing,
Method!l 14 Remove concrete from midspan over
length Lcwith a concrete-stripping charge.
2. Attack springing with Hayricks* at the
top face of the arch ring.
Four Cuts: 1. Alternative to Method
1, applies to arches
Arch, Open . | greater than 35 meters
Spandrel, oo=q 2. Two-stage attack may
9 Fixed be required.
Footing, 3. Use concrete-
Method Ii stripping charge for first
stage.
Strip Concrete: A one-stage attack
-l should be adequate.
Arch, Open [Dez (]
10 Spandrei, v N
Pinned
Footing
Remove concrete from midspan over
length L¢ with a concrete-stripping charge.

Note: Hayricks are not in the U.S. Army supply system.
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Table H-4. Attacks on continuous bridges (continued)

Serlal | Subcategory Type Attack Method Remarks
a b c d e
Strip Concrete: A one-stage attack
= bt should be adequate.
Arch, Solid
Spandrel,
1 Fixed
ooiing, N /
Method |
: Remove concrete from midspan over
length Lcwith a concrete-stripping charge.
Strip Concrete: 1. Applies to arches
ol greater than 35 meters
Lo AN 2. A one-stage aftack
should be adequate.
Arch, Solid
Spa_ndrel,
12 Conorete | 7284 |1 Remove concrete from midspan over
Meihod ii [lENgth L¢ with a concrete-siripping charge.
2. Attack both springing points with
concrete-stripping charges:
a. Against bottom face of arch ring.
b. Or against top face (must remove fill
beneath roadway to access arch ring)
Strip Concrete: A one-stage attack
should be adequate.
Arch, Open il e
Spandrel, 7‘
13 Fixed
Footing,
Method ||
Remove concrete from midspan over
length Lcwith a concrete-stripping charge.
Two Cuts: None
14 Cantilever n, W ’
1. Cut anchor span as closely to the pier
as practical.
Steel 2. Cut midspan shear joints.
One Cut: N If demolition of the
suspended span will
Cantilever create the desired
15 and , obstacle, regard the span
Suspended k ¢ as simply supported and
Span T T attack accordingly.
Cut anchor span as closely to the pier as
practical.
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Table H-4. Attacks on continuous bridges (continued)

Serial | Subeategory Tvpne Attack Method Remarks
a b c d e
One Cut: None
ot X it Y =
Beam or | ﬂ N ﬁ
16 Truss with '
Short Side
Span |4, Cut interior span so y is greater than
1.25x.
2. If necessary, cut other interior spans as
in Serial 17.
Two or More Cuts: None
Beam or
Truss G Y XY
17 without L e R
Short Side | | [ 1
Span
Cut spans so yis greater than 1.25x.
Two Cuts: None
Portal, Fixed = >
Steel Cut span twice, close to piers.
Two Cuts: o o None
L)\\A_/—”k)
Portal, -
19 Pinned > fo
Footing B ——
Remove section from midspan over length
Lc.
Four Cuts: Angle cuts about 70
Arch, Open _ N degrees
20 Spandrel, ‘W_‘:% '
Fixed
Footing <~
Two Cuts: None
- le <
drel,
2 b K ﬂ
Footing
Remove section from midspan over length
iz,
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Table H-4. Attacks on continuous bridges (continued)

Serlal | Subcategory Type ~ Attack Method Remarks
a b c d e
Two Cuis: None
I I 1T 17T 1T 1T 1T 1T oI
22 _Arch,
T Methoa |
1. Cut at haunches.
2. Aftack arch ring, spandrel walls, and
Masonry parapet.
One Cut: None
e . e A S N
Arch,
2 Method Il
h—L—LI\ }_L_L
Breach arch ring at crown.

H-11
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Atotal area

abatis Fallen-tree obstacles made by cutting trees
that remain attached to their stumps.

ABCA American, British, Canadian, and
Australian

AFV armored fighting vehicle

amatol A mixture of ammonium nitrate and
trinitrotoluene (TNT); a substitute for TNT in
bursting charges.

ammonium nitrate The least sensitive of the
military explosives; it requires a booster charge
to successfully initiate dletonation; a component
inmost cratering and ditching charges.

ammonium-nitrate satchel charge A mixture of
ammonium-nitrate fertilizer and melted wax; the
rr}lxmg ratio is 4 pounds of fertilizer to 1 pound
of wax.

angled attack A method of attack used in bridge
emolitions.

AT antitank

Attn attention

AP antipersonnel

approx approximately

ARNG Army National Guard

ASP ammunition supply point

AVLB armored vehicle launch bridge

beam collapse mechanism A method of allowing
abridge to collapse under its own weight.

black powder The oldest-known explosive and
propellant; a composite of potassium or sodium
nitrate, charcoal, and sulfur.

blasting cap Used to detonate high explosives;
there are two types: electric and nonelectric.

blasting machine Provides the electric impulse
needed to initiate electric blasting-cap

operations there are two models: M32 10-cap

Glossary-I

Glossary

blasting machine and M34 50-cap blasting
machine.

block demolition chargePrepackaPed, N
high-explosive charges for general demolition
operations, such as cutting, breaching, and
cratering; composed of high-explosive TNT,
te_%ry{ol, Composition-C series, and ammonium
nitrate.

block-hole method Away of removmg boulders;
a hole is drilled in the top of the boulder deep
and wide enough to hold the required amount of
explosive.

bottom attack Forms a hinge at the top of the
span; as the span falls, the cut ends at the bottom
move outward.

branch line A length of detonating cord.

breaching charges Used to destroy concrete-slab
bridges, bridge heams, brld?_e piers, bridge
abutments, and permanent field fortifications;
the size, shape, Blacement, and tamping or
confinement of breaching charges are critical to
success.

breaching radius (R) For external charges, it is
equal to the thickness of the tar?et being
breached; for internal charges placed in the
center of the target’s mass, R is one half the
thickness of the target; for internal charges
placed at less than half the mass thickness, R is
the longer of the distances from the center of the
charge to the outside surfaces of the target.

C See tamping factor (C).
C4 See Composition C4 (C4).

categorization To put into any of several
fundamental and distinct classes to which -
entities or concepts belong; a division within a
system of classification.

chg charge
class classification
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classification (class) The systematic arrangement
En_groups based on the load-carrying capacity of
ridges.

cm centimeter(s)

command post Located where the demolition
guard can best control the defense of the
emolition target from the friendly side.

common series circuit Used to connect two or
more electric blasting caps to a single blasting
machine.

Composition A3A composite explosive
containing 91 percent cyclonite (RDX) and 9
percent wax.

Composition B A composite explosive
contamlnglapprommately 60 percent RDX, 39
percent TNT, and 1 percent wax.

Composition B4A comBosite explosive
containing 60 percent RDX, 39.5 percent TNT,
and 0.5 percent calcium silicate.

Composition C4 (C4) A composite explosive
containing 91 percent RDX and 9 percent
nonexplosive plasticizers; it is effective in
temperatures between -70 and + 170 degrees
Fahrenheit but looses its plasticity in colder
temperatures.

concrete-stripping charge Bulk, surface-placed
charges designed to remove concrete from
reinforced-concrete beams and slabs, exposing
the steel reinforcement.

continuous bridge A bridge that does not fit the
miscellaneous or simply supported bridge
category.

cook off When blasting caps are detonated
because of exposure to extreme heat.

counterforce charge A special breaching
technique that is effective against rectangular
masonry or concrete columns 4 feet thick or less.

cratering charge A calculated amount of
explosives placed to create a crater.

cratering effect The cratering effect of high
explosives depends on their total energy content,
which determines the amount of ener?y
available to throw the broken material from the
crater. Because a shattering effect is not
required to form a crater, low-velocity
explosives are generally more effective for
cratering purposes. Therefore, a relative
effectiveness tactor is not considered in

determining the effect of a cratering charge.
Blasting road craters or ditches normaléy _
requires large amounts of explosives. Because it
Is effective and inexpensive, an ammonium
nitrate-hased cratering charge is used as a
standard cratering charge.

cross-section ditching method Used when it is
necessary to blast the full width of the ditch in
one operation.

cyclonite (RDX) A highly sensitive and very
powerful military explosive; it forms the base
charge in the M6 electric and M7 nonelectric
blasting caps; when desensitized, it serves as a
subbooster, booster, bursting charge, or
demolition charge; used in composite explosives.

drequired depth
D depth
DA Department of the Army

deliberate road crater A V-shaped crater
approximately 7 to 8 feet deep and 25 to 30 feet
wide with side slopes of 30 to 37 degrees;
extends about 8 feet beyond the end oreholes.

demolition equipment setAn assembly of tools
necessary to perform demolition operations.

detonating cord Transmits a shock wave from
the initiation set to the explosive charge; useful
for underwater, under?round, and above-ground
blasting because the blasting cap of the initiation
set does not have to be inserted directly into the
charge.

detonating-cord priming Involves fewer
blasting caps, makes priming and misfire
investigation safer, and allows charges to be
primed at State of Readiness 1 (Safe) when in
placed on a reserved demolition.

diamond char?e Used on high-carbon or alloy
steel bars up to 12 inches in diameter or having a
cross-sectional area of 12 square inches or less.
See also stress-wave method.

direction of initiation The direction in which the
shock wave travels through the explosive; may
be parallel to the surface of the target or
perpendicular to the target; determines the rate
of energy transmitted to the target.

ditching charge A calculated amount of
explosives placed to create a ditch.

Glossary-2
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DOIgIC Department of Defense identification
code

dust initiator charge Uses small ciuantities of
explosives with larger amounts ot powdered
materials to destroy thin-walled, wooden
buildings or railroad boxcars; works best in an
enclosed area with few windows.

dynamite See standard dynamite, military
dynamite.

E total end clearance
Errequired end clearance
elec electric

electric priming The insertion of an electric
blasting cap directly into the charge.

end-priming method Priming explosives from
the extreme end.

engr engineer

ENL enlisted

EOD explosive ordnance disposal
equip equipment

expedient flame fougasse Consists of a 55-gallon
drum of thickened fuel, a kicker ,chargie, a trip
flare, and detonating cord; used in defensive and
offensive operations for its incendiary,
illuminating, and signaling effects.

explosives Substances that, through chemical

reaction, V|olentI?/ change to a gaseous form. In

dom? s0, they release pressure and heat equally

in all directions. They are classified as low or
high according to the detonating velocity or
SEeed (in meters or feet per second) at which this
change takes place and other characteristics such
as their shattering effect. See also low
explosives and high explosives.

external charge Placed on the surface of the
target.

firing point Located as close to the target as
safety allows; must protect the firing party from
the effects of blast and falling debris; should be
close to or collocated with the command post.

firing system The system placed between the
initlation system and the charge.

Glossary-3

firing wire The electric wire used between the
initiation set and the electric blasting cap.

FM field manual
ft foot, feet

forty-pound, ammonium-nitrate block
demolition charge A standard US Army
munition consisting of 30 ﬁounds of ammonium

nitrate with a 10-pound TNT border.

fps foot/feet per second

GEMSS Ground Emplaced Mine Scattering
System

GP general purpose

grapeshot charge Consists of a container,
Bro;e_ctlles, buffer material, a charge, and a
lasting cap.

H borehole depth
H depth, rise, height

hasty road crater Forms a V-shaped crater about
6 to 7 feet deep and 20 to 25 feet wide,
extending approximately 8 feet beyond each end
horehole. While it takes the least amount of
time to construct, it is also the least effective
barrier because of its depth and shape.

HE high explosive
HEAT high-explosive antitank (ammunition)
HEP high-explosive plastic

high explosives Chan%e to a gaseous state almost
Instantaneously at 1,000 meters (3,280 feet) per
second to 8,500 meters (27,888 feet) per second,
ﬁ_roducmg a shattering effect on the tar?et. Use
igh explosives when a shattering effect; or
brisance, is required.

HQ headquarters

hydroscopic Material that readily takes up and
retains moisture.

improvised cratering charge Consists of a
mixture of ammonium nitrate fertilizer and
diesel fuel, motor oil, or gasoline; the ratio of
fertilizer and fuel is 25 pounds to 1 quart.

ininch(es)
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internal charge Placed in boreholes in the target.
jamming Failure to completely collapse the span.

K See material factor (K).
kg kilogram(s)

kicker charﬁe A l-pound charge of explosive
placed high on a tree used to influence the
direction of fall when employing timber charges.

kw kilowatt

L length
Ib pound(s)
L. required length of span removed

leapfrog series circuit Useful for firing any long
line of charges; starts at one end of a row of
charges and primes alternate charges to the
opposite end and then primes the remaining
charges on the return leg of the series; eliminates
the need for along return lead from the far end
of the line of charges.

linline

line main Will fire multiple charges, but if a
break in the line occurs, the detonating wave
will stop at the break; use only when speed is
essential and the risk of failure is acceptable.

low explosives Change from a solid to a gaseous
state Slowly over a sustained period (up to 400
meters or 1,300 feet per second). This
characteristic makes them ideal when a pushing
or shoving effect is required. Examples of low
explosives are smokeless and black powders.

Lsaverage length of the bearing supports.

m meter(s)
mm millimeter(s)

MI adhesive paste A sticky, putty-like substance
that is used to attach charges to flat, overhead or
vertical surfaces.

MI detonating-cord clip A device for holding
two strands of detonating cord together, either
parallel or at right angles.

Glossary-4

MI military dynamite AnRDX-based _
composite explosive containing no nitroglycerin;
pac_ke(ijg_ed in 1/2-pound, paraffin-coated, ~
gylm rical paper cartridges that have a nominal
8|amﬁter of 1.25 inches and a nominal length of

inches.

M10 universal explosive destructor A
high-explosive charge in an assembled metal
device; used to destroy ammunition and to
convert loaded prQ{_ecuIes and bombs into
improvised demolition charges.

M112 block demolition charge A I%-pound
block of C4 packed in a plastic envelope.

M118 block demolition charge A block of four
1/2-pound sheets of flexible explosive packed in
a plastic envelope.

M180 demolition kit, craterin_?, Consists of an
M2A4 shaped charge, a modified M57 electrical
firing device, a warhead, a rocket motor, a
tripod, and a demolition circuit.

M183 demolition charge assembly Consists of
16 M1 12 (C4) demolition blocks and 4 priming
assemblies; is used primarily for breachm?
obstacles or demolishing structures when large
demolition charges are required.

M186 roll demolition charge A 50-foot roll of
sheet explosive.

M1A2 Bangalore-torpedo demolition kit
Consists of 10 loading assemblies, 10
connecting sleeves, and 1 nose sleeve.

M1A4 priming adapter A plastic,
hexagonal-shaped device, threaded to fit
threaded cap wells.

M2 cap crimper Used to squeeze the shell of a
nonelectric blasting cap around a time blasting
fuse, standard coupling base, or detonating cord.

M51 blasting-cap test set A self-contained unit
with a magneto-type impulse generator, an
indicator lamp, a'handle to activate the
?e_nerator, and two binding posts for attaching
Iring leads; the set is waterproof and capable of
operating at temperatures as low as -40 degrees
Fahrenheit.

M60 weatherproof fuze igniter Used to ignite
time blasting fuse in all weather conditions, even
underwater, if properly waterproofed.

M700 time fuse A dark green cord, 0.2 inches in
diameter, with a plastic cover; burns at
approximately 40 seconds per foot.
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M8 bIastinP cap holder A metal clip designed to
attach a blasting cap to a sheet explosive.

max maximum

material factor (K) Represents the strength and
hardness of the target material.

military demolition The destruction by fire,
water, explosive, mechanical, or other means of
area structures, facilities, or materials to
accomplish a military objective. Demolitions
are exFIpswes used for such purposes.
Demolitions have offensive and defensive uses.
Examples are the removal of enemy barriers to
facilitate the advance and the construction of
friendly barriers to delay or restrict enemy
movement.

military dynamite A composite explosive that
contains 75 percent RDX, 15 percent TNT, and
10 percent desensitizers and plasticizers.

min minute(s), minimum

miscellaneous bridge Represents a small portion
of bridge structures; examples include
suspension, lift, and cable-stayed bridges.

mud-cap method Away of removing boulders in
which the charge is placed in a crack or seam in
the boulder and covered with 10 to 12 inches of
mud or clay.

NA not applicable
NATO North Atlantic Treaty Organization
NCO noncommissioned officer

nitroglycerin Highly sensitive and extremely
temperature-sensitive; the explosive base for
commercial dynamites; not used in military
explosives because of its sensitivity.

No. number

nonelectric priming The insertion of a
nonelectric blasting cap directly into the charge.

NSN national stock number

obstacle folder Provides all the information
necessary to complete a specific demolition
operation.

Ohm’s Law Defines the amount of voltage
necessary to detonate the blasting caps.

0z ounce(s)

Glossary-5

P weight of the explosive

pentaerythrite tetranitrate (PETN)A hi?hl_y
sensitive and very P_owerful mllltar?/ explosive;
its explosive potential is comparable to RDX
and nitroglycerin; insoluble in water.

peTn[\tl(%Iite (PETN-TNT) A mixture of PETN and

PETN See pentaerythrite tetranitrate (PETN).
PETN-TNT See pentolite (PETN-TNT).

platter charge Uses the Miznay-Shardin effect to
turn a metal plate into a powerful, blunt-nosed
projectile.

PIt platoon

pneumatic floats Airtight compartment of
rubberized fabric inflated with air.

prac practice

pressure-sensitive adhesive tape Effective for
holding charges to dry, clean wood, steel, or
concrete; has better holding properties and is
more easily and quickly applied than MI
adhesive paste.

QSTAG Quadripartite Standardization Agreement
qty quantity

R See breaching radius (R).

radial cracking. If the charge is large enouPh,
the expanding gases can create a pressure load
on the object that will cause cracking and
therefore displace the material.

RDX cyclotrimethylenetrinitramine. Seg also
cyclonite (RDX).

RE See relative effectiveness (RE) factor.
recon reconnaissance

reconnaissance order Specifies the objectives of
the reconnaissance party commander.

relative effectiveness (RE) factor The amount of
explosive used is adjusted by a relative effective
(RE) factor which is based on the shattering
effect of the explosive in relation to that of TNT.
The shattering effect of a high explosive is
related to its detonating velocity. For example,
TNT with a detonating? velocity of 6,900 meters
per second has an RE factor of 1,00, while
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Composition C4 with a detonating velocity of
2135)21 meters per second has an RE factor of

relieved-face crater A trapezoidal-shaped crater
about 7 to 8 feet deep and 25 to 30 feet wide
with unequal side slopes.

ribbon charge A special cutting charge used to
cut flat, steel targets up to 3 inches thick.

ring charge A band of explosives completely
circling the tree; it should be as wide as possible
and up to L-inch thick depending on the
diameter of the tree.

ring main Will detonate an almost unlimited
number of charges; preferred over the line main
because the detonating wave approaches the
branch lines from two directions.

rqr required

s borehole spacing

saddle charge A special cutting charge that uses
the destructive effect of the cross fracture
formed in the steel by the base of the charge;
used on mild steel bars up to 8 square inches or
8 inches in diameter.

safety fuse Consists of black powé&r tightly
wrapped with several layers of fiber and
waterproofing material; burn rate varies with
atmospheric and climatic conditions; burns
significantly faster underwater.

satchel charge See M183 demolition charge
assembly.

sec second(s)

see-saw collapse mechanism A method of
allowing abridge to collapse under its own
weight.

shaped charge Concentrates the energy of the
exglosmn released on a small area, making a
tubular or linear fracture in the target.

sheet explosive See M118 block demolition
charge.

side-priming method A method of priming
certain types of explosive, for example,
dynamite and 40-pound cratering charge.

simply supported bridge Abridge in which the
ends of each span rest on the supports; there are
no intermediate supports.

single-line ditching method The most common
Itching method; detonates a single row of
charges along the centerline of the proposed
ditch, leaving further widening for subsequent
lines of charges.

shpd Shaped

snake-hole method Removing houlders bK
d|gg|nﬁ a hole large enough to hold the charge
beneath the boulder.

SOP standing operating procedure

spalling Occurs when the charge’s shock wave
chips away at the surface of the object dlrectIK _
under the charge; if the charge is large enough, it
will span the opposite side of the object.

springing charge A comparatively small charge
for enlarging a borehole to accommodate a
larger charge.

special cutting charge Uses considerably less
explosive than conventional charges; however, it
requires exact and careful target measurement to
achieve optimal effect; examples include ribbon,
saddle, and diamond charges.

STANAG Standardization Agreement

standard dynamite Does not include military
dynamite; contains nitroglycerin plus varying
combinations of ahsorbents, oxidizers, antacids,
and freezing-point depressants.

State of Readiness 1 (safe) When the demolition
charges are in place and secure; vertical and
horizontal ring mains are installed but are not
connected.

State of Readiness 2 (armed) When all charges
and firing systems are complete and ready for
detonation; all vertical and horizontal ring mains
are connected.

stemming The process of packing material on top
of an internal borehole or crater charge.

stress-wave method Employs the destructive
effect of two colliding shock waves, which are
produced by simultaneously detonating the
charge from opposite ends.

supplementary adhesive Used to hold
demolition charges when the target surface is
below freezing, Is wet, or is underwater.

T tracked

Glossary-6



FM 5-250

tamping Placing a calculated quantity of material Wdrequired ditch width
on or around a charge to increase its
effectiveness. _

tamping factor (C) Depends on the charge XTOW spacing

location and materials used for tamping; do not
consider a chaage tamped with a solid material
as fully tamped unless the charge is covered to a
deé)_th equal to or greater than t

radius.

tamping material Dirt, mud, sand, sandbags,
water, or other available materials.

tetryl An effective booster charge inits
noncomposite form and a bursting or demolition
charge in composite forms; more sensitive and
powerful than TNT.

tetrytol A composite explosive containing 75
percent tetryl and 25 percent TNT; the explosive
component in demolition charges.

three-pin arch effect The result of an
unsuccessful collapse mechanism.

time blasting fuse Transmits a delayed spit of
flame to a nonelectric blasting cap; there are two
types: M700 time fuse and safety fuse.

TNT See trinitrotoluene (TNT).
TNT block demolition charge Standard military

munitions packaged in %-, %-, and |-pound
blocks.

TM technical manual

top attack Forms a hinge at the bottom; as the
span falls, the cut ends at the top move outward.

TRADOC United States Army Training and
Doctrine Command

trinitrotoluene (TNT) ‘The most common
military explosive; may be in a composite or
noncomposite form; as a standard explosive, it is
used to rate other military explosives.

e breaching

US United States (of America)
USAR United States Army Reserve

v volt(s)

w required width
W wheeled

Glossary-7
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Index
Page references to figures and tables are printed line of, 4-13
in boldface type. on simply supported bridges, H-3 through
H-6
on continuous bridges, H-7 through H-11
A3, See composition; A3 methods, 4-14
. top, 4-6, 4-14, H-3 through H-6
abatis, 3-2, 3-6, 3-7. See also charge(s), abatis cranked-beam effect, 4-6
placement of, 3-7 calculations for, A-13
special considerations for, 3-7 minimum L. values, H-2
abutment(s), 1-8, 3-15, 4-7, 4-24 through 4-25 artillery shells (nonnuclear)
5 feet thick or less, 4-24, 4-25 charges, C-3
over 5 feet thick, 4-24, 4-25 priming of, C-3
over 20 feet high, 4-24 safety precautions for, C-3
wing walls, 4-24

adhesive paste, 1-18
aerial bomb, C-1
charges for, C-3 Bailey bridge. See bridge, Bailey

general purpose, C-3 Bangalore torpedo. See also M1A2

ISJ:;.:lti;lg of, (Et-i?)ns for, C-1 Bangalore-torpedo demolition kit

B4. See composition, B4

priming
amatol, 1-3 electric, 2-22
. . nonelectric, 2-21
ammonium nitrate, 1-1, 1-3, 1-7, 1-8, 2-19, 3-25. with blasting cap, 2-22
See also charge(s) ammonium-nitrate with detonating cord, 2-22

block demolition charge. See charge(s), block )

demoition, ammoniuim nitrate barriers, 5-1

satchel charge. See charge(s), .

ammonium-nitrate satchel batteries and dry cells, E-4

beam collapse mechanism, See collapse

angled attack. See attack(s), angled mechanism, beam
arch bridge. See bridge, arch black powder, 1-3, 1-13

angled, 4-14, H-3 through H-§
location of charges, 4-14

bottom, 4-5, 4-14, H-3 through H-6

calculations for, A-12

cap, 1-7, 1-15, 2-3, 24, 2-12, 6-1
attaching, 2-25
to detonating cord, 2-25
to line main, 2-27, 2-28

minimum ER values, H-1 .
\ ’ electric, 1-16, 2-7, 2-9, 6-2, 6-10, 6-11, E-1
three-pin arch effect, 4-5 holder, 1-16, 1-17
bridge, 4'.8’ 4-19 . nonelectric, 6-2, 6-5
for continuous bridges, 4-14, 4-15 preparing, 2-2
for miscellaneous bridges, 4-20 cafote of A1
for simply supported bridges, 4-10 ;{ 's’et‘"l’_‘ig' 2.5
guidelines for, 4-8 cteristics of, 1-19
minimum L. values, 4-20 characteristics of,

maintenance of, 1-19

with demolitions, H-1 through H-11 use of, 1-19

Index-1
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effects, 64
machine(s), 2-5, 2-6, 2-10, 6-1
determining circuit capacity of, E-3
M32, 10-cap, 1-20
M34, 50-cap, 1-20

safe distances

for personnel, 6-6, 6-7
near RF energy, 6-5

blasting cap. See blast(ing), cap
blasting machine. See blast(ing), machines

block demolition charge. See demolition(s),
charges, block

block-hole method, See boulder removal,
block-hole method

borehole(s), 3-23 through 3-25, D-4
characteristics made by shaped charges, 1-10
layout of, 3-30
safety of, 64

bottom attack. See attack(s), bottom
boulder blasting/removal, 3-38, 3-29
block-hole method of, 3-29
charges, 3-29
mud-cap method of, 3-29
snake-hoie method of, 3-28, 3-29
bowstring bridge. See bridge, bowstring
bowstring-reinforced truss bridge. See bridge,
bowstring-reinforced truss
branch line(s), 1-17, 2-26, 2-27

breaching, 1-4, 1-6, 1-11. See also charge(s),

breaching

conversion factors for, 3-19
formula, 3-15

of hard-surfaced pavements, 3-21

unl 2.1Q
of other materials, 3-18

of reinforced concrete, 3-17, 3-18
radius (R), 3-17, B-3

bridge. See also demolition(s), bridge

arch, 4-12,4-18

attack calculations, A-14
attacks. See attack(s), bridge
Bailey

demolition of, 4-23
bowstring, 4-11, 4-12
bowstring-reinforced truss, 4-12
cantilever, 4-15, 4-16
categories, 4-2

continuous, 4-2, 4-15

miscellaneous, 4-2

simply supporied, 4-2, 4-10

Index-2

concrete, 4-11
continuous, 4-2, 4-8, 4-14, 4-21, H-7
through H-11
categorizing, 4-14, 4-1§
measurements of, 4-19

Ansalala lanflnonas.d
GOuoIC-1Cal Udbbluc, ""‘

floating, 4-23

masonry arch, 4-18

miscellaneous, 4-2, 4-20

portal, 4-17

simply supported, 4-2, 4-8, 4-13, H-3
thrm_!nh H.E

calculating concrete-stripping charge, 4-7

categorizing, 4-10
single-leaf bascule, 4-22
steel-beam, 4-10

with short side span, 4-17

without short side span, 4-16
steel-truss, 4-11

with short side span, 4-17
suspended span, 4-15, 4-16
suspension-span, 4-20
swing-span truss, 4-21
vertical-lift, 4-22

C4. See composition, C4
cantilever bridge. See bridge, cantilever

cap
blasting. See also blast(ing), cap
crimper, 1-18, 1-19

Cuafge(s} See also
abatis, B-2
ammonium-nitrate

priming of, 2-19, 2-20
ammonium-nitrate satchel, D-5
preparation of, D-5
use of, D-5
breaching, 1-1, 1-6, 4-24, B-3. See also
breaching
computation of, 3-15, A-8
critical factors of, 3-15
for reinforced concrete, 3-17, 3-18
material factor of, 3-16
metric, B-4
tamping factor of, 3-16
thickness of, 3-20
calculation(s) of, 3-1, 3-2, 3-3
desired demolition effect, 3-2
direction of initiation, 3-3
method of tamping, 3-2
placement of charge, 3-2
size of charge, 3-2
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target
configuration of, 3-2

factors, 3-8

shape of, 3-2
size of, 3-2
strength of materials in, 3-2
type of materials in, 3-2
type of explosive, 3-2
concrete-stripping, 4-7, 4-14
charge calculations for simply supported
bridges, 4-7
description of, 4-7
counterforce, 3-20
calculation of, 3-20, A-8
placement of, 3-21

LR ey 4

priming o1, 3-21
use of, 3-20
cratering, 3-21
calculation of, A-9
confinement of, 3-21
explosives, 3-21
size of, 3-21
diamond, 3-14, 3-15
dimensions of, 3-14
placement of, 3-15
priming of, 3-15
dimensions, 3-1
ditching, 3-21
confinement of, 3-21
explosives, 3-21
size of, 3-21
dual-primed, 2-24
dust initiator, D-3
charge computations for, D-3
detonation of, D4
fabrication of, D-4
examples
application of, A-1
attack, A-12 through A-14
charge, A-1 through A-9
demolition, A-10 through A-11
expedient flame fougasse, D-5, D-6
function of, D-7
preparation of, D-6
external, 3-2, 3-5,4-26
forty-pound ammonium nitrate, 1-8
advantages of, 1-8
characteristics of, 1-7
limitations of, 1-8
priming of, 2-19, 2-20

nse of, 1-8

o oay 2”0

grapeshot, D-2, D-3
charge size of, D-3
fabrication of, D-3

improvised cratering, D-4

internal, 3-2, 3-4,4-26

Index-3

kicker, 3-5
land-clearing, 3-28

hnnldar ramaual 2.9
COWGET Ieinovai, 5-40

quarrying, 3-30
stump removal, 3-28, 3-29
normal cutting, 3-4
number of, 3-19
placement of, 3-1, 3-2, 3-19, F-2, F-3
for deliberate road crater, 3-23
for hasty road crater, 3-22
on Armored Fighting Vehicles (AFVs), 3-33
significance of, 3-2
platter, D-2
charge size, D-2
fabrication of, D-2
pressure
for T-beams, B-3
primary, C-1
principles of, 3-1
effects of detonation, 3-1
significance of charge dimensions, 3-1
significance of charge placement, 3-2

.70
y I k7

ribbon, 3-12, 3-13
length of, 3-12
placement of on structural steel, 3-13
thickness of, 3-12
width of, 3-12

ring, 3-6
timber-cutting, 3-6

saddle, 3-13, 3-14
detonation of, 3-14
dimensions of, 3-14
placement of, 3-14

satchel, 1-11

calantinn nf 2.2
SCiClulil Of, 5=5

special applications, 3-30
special cutting
purpose of, 3-12
springing, 3-29
steel-cutting, 3-8, 3-10, A-3
explosives factors, 3-8
formulas, B-2
structural steel, B-2
other steel, B-2
metric weight of TNT, B-3
hasty, A-4
high-carbon steel, A-7
I-beam, A-0
steel bar, A-7
steel plate, A-5

ennnlementarvy (-1
suppiémentary, C-1

timber-cutting, 3-4 through 3-7, 3-8
abatis, 3-6 3-7
external, 3-5, A-2
untamped, B-2
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formulas, B-1
internal, 34, 3-5, A-1
tamped, B-2

ring charge, 3-6
types of, 3-2
underwater, 3-6, 3-7

see-saw, 4-4,4-19
unsupported-member, 4.4, 4.19

ot I d ]

commercial
common series circuit, 2-10

composition
A3 (A3),1-3
B. 13

B4 (B4), 1-3
C4 (C4), 1-3,2-13, 3-5, 39, 3-11, 3-12, 3-17,
2 1R A9

AUy Ty

concrete bridge. See bridge, concrete
pomnmata ctmtemene o aloo o O R _ /%
concrete-siripping charge. See charge(s),

concrete-stripping
continuous bridge. See bridge, continuous
cook off, 6-1
counterforce charge. See cha

crater(s). See also charge(s), cratering
as culverts, 3-26
as antitank ditches, 3-26
deliberate, 3-23
placing charges for, 3-23
hasty, 3-22
boreholes, 3-22
charge size, 3-22
firing system, 3-23
placing charges for, 3-22
tamping, 3-23
in ice, 3-25
boreholes, 3-25
craters, 3-25

in permafrost, 3-25
boreholes, 3-25
explosives, 3-25

alrdon - dnla mlecdaala " a7 4

making vehicle obsiacles, 3-26

relieved-face, 3-23, 3-24
cyclonite, 1-2
cyclotrimethlenetrinitramine (RDX), 1-2

Index-4

DA Form 2203-R. See reconnaissance, record

debris, 4-1
use of, 4-1

deformation, 3-1

deliberate road crater. See crater(s), road,
deliberate
denial operations, 5-1

demolition(s). See also reconnaissance, orders
and reconnaissance, record
accesscries, 1-13, G-3
bridge
attacks with, H-1 through H-11

degree of destruction w:th 4-1
purpose of, 4-1
unsuccessful, 4-4
calculations, 3-1
beam-and-slab bridge, A-10
charge assembly, 1-11
characteristics of, 1-11
detonation of, 1-11
use of, 1-11
charges, 1-2, 1-18, 5-3, 6-13
block, 14 through 1-7, 1-5, 1-6
calculation of, 3-1
improvised shaped, D-1
M112 block, charge, 1-6, 3-12
advantages of, 1-6
characteristics of 1-6

1rnatatianag ~AF

limitations u1, -6

priming of, 2-13 through 2-15

use of, 1-6
M11R k]r\r\lr n arge 1‘6

advantages of, 1-7
characteristics of, 1-6
limitations of, 1-7
priming of, 2-15
use of, 1-6
M186 roll, charge, 1-7,
advantages of, 1-8
characteristics of, 1-7
limitations of, 1-7
priming of, 2-15
use of, 1-17
metric equivalent, B-1
placement of, 3-1
service, 1-4
shaped, 1-9, 2-20, 3-21
charactenstlcs of, 1-9
description of, D-1
fabrication of, D-1
M2A4, 1-9, 2-20
M3ALl, 1-9, 2-20
priming, 2-20 through 2-21

,3-12
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special precautions for, 1-10
use of, 1-10
sources of
primary charges, C-1
supplementary charges, C-1
special, and assemblies, 1-9
supplementary adhesive for, 1-18
TNT block, 1-5
advantages of, 1-5
characteristics of, 1-5

imitatana Al

1 £ <
aluiauuvin vi, l'J

priming of, 2-11 through 2-13
use of, 1-5

anuinmant cat 1.99
v‘mylll\lll‘ w‘, AT et

expedient, D-1 through D-7
techniques, D-1
kit 1.13, See also M1A2 Rangalore-t,
demolltlon kit
characteristics of, 1-12
detonation of, 1-13
use of, 1-13
material(s), 1-1, G-1 through G-9
methods, 4-6, 4-21
military, 5-2
obstacles, 5-1
operations, 5-1
orders, 5-2, F-4 through F-8§
placement of charges, 3-1, 3-19, F-2, F-3
planning, 5-1
platter, D-2
plcuﬂ'uﬂal"]

advantages of, 5-2
progressive preparation of, 5-2

purpose of, 5-2
pressure charge. See charge(s), demolition
pressure

nﬂnr‘"\lpe of 3.1
Py iy T4

reconnalssance, -5
orders, 5-5
record. 5-6

reserved
command and control of, 5-4
considerations for, 5-2

purpose of, 5-2

responsibilities for, 5-3

states of readiness of, 5-3
safety

considerations for, 6-1

destruciion

degree of, 4-1

of equipment 3-31
guns, 331
vehicles, 3-32, 3-33

of military explosives
concept of, 6-13

Index-5

methods for, 6-13
site selection, 6-13
stages of, 4-2
minimum conditions for, 4-3

detonating cord, 1-14, 1-15, 2-25, 6-10
branch line, 2-26
characteristics of; 1-14
clip, 1-17

branch lines, 1-17
splices, 1-18
connections for, 2-25
line main, 2-27
precautions for, 1-15
priming of, 2-11, 2-13, 2-14, 2-15, 2-18, 2-22,
6-10
ring main, 2-26
safety of, 6-3
use of, 1-15
wick, D-4, D-5

diamond charge. See charge(s), diamond

direction of initiation, 3-3

ditching. See also charge(s), ditching
methods

ornco_cactinn LT
VAUDOTOMAC ULy U f

single-line, 3-26, 3-27
domestic explosives. See explosive(s), domestic

double-leaf bascule bridge. See bridge,
double-leaf bascule

dust initiator charge. See charge(s), dust initiator

dynamite
M1 military, 14, 1-8
advantages of, 1-8
characteristics of, 1-8
limitations of, 1-8
use of, 1-8
priming of
electric, 2-18, 2-19
nonelectric 2-16
end, 2-17
side, 2-18
with detonating cord, 2-18, 2-19
standard, 1-4

electric blasting cap. See blast(ing), cap, electric
electric power formula, E-1
end-priming method, 2-16, 2-17

EOD. See explosives ordnance disposal
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expedient. See also demolition(s), expedient
techniques, D-1

expedient flame fougasse. See charge(s),
expedient flame fougasse

explosive(s), 1-2
antitank mine, C-2
commercial
safety of, 6-3
domestic
amatol, 1-3
ammonium nitrate, 1-1
black powder, 1-3
composition A3, 1-3
composition B, 1-3
composition B4, 1-3
composition C4, 1-3
cyclonite (RDX), 1-2
dynamite, 1-4
nitroglycerin, 1-3
pentaerythrite tetranitrate (PETN), 1-1
pentolite, 1-3
tetrytol, 1-3
trinitrotulene (TNT), 1-3
equivalent metric weights for standard, B-1
foreign
composition of, 1-4
priming of, C-4
safety precautions for, C-4
use of, 14
identification of, G-1
materials
safety of, 6-1
military, 1-1, 1-3, 3-21, 6-10
characteristics of, 1-1
destruction of, 6-13
plastic
priming of, 2-14
safety of, 6-3
selection of, 1-1
sheet, 1-6, 2-16, 3-12
safety of, 6-3

explosives ordanance disposal (EOD), 6-13
external charge. See charge(s), external

firing

device(s), 1-21, G-1

point, 5-4

system(s), 2-23 through 2-28, 3-24, F-2
dual, 2-23, 2-24
dual-initiated, singled-fired, single-primed,
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dual-installed, dual-fixed, dual-primed, 2-24

single, 2-23
single-initiated, single-fired, single-primed,
2-23
wire, 1-20, 2-6, 2-7, 2-9, E-1
-wire reel, 1-21

floating bridge. See bridge, floating
foreign explosives. See explosive(s), foreign

forty-pound ammonium nitrate. See charge(s),
forty-pound ammonium nitrate

fuse
safety, 1-14

time, 1-14, 2-2, 2-5, 6-3
time blasting, 1-13

fuze igniter, 1-21, 1-22, 2-2

GEMSS. See Ground Emplaced Mine
Scattering System (GMESS)

girth hitch, 2-26
grapeshot charge. See charge(s), grapeshot

Ground Emplaced Mine Scattering System
(GEMSS), G4

hasty road crater. See crater(s), road, hasty

hasty timber calculations. See timber, hasty
calculations

hygroscopic, 1-1, 1-3, 1-8, 2-20

ice, 3-25

improvised cratering charge. See char
improvised cratering
induced currents, 6-4
initiation sets
electric, 2-5
circuit initiation, 2-9
components assembly, 2-5
preparation sequence, 2-5
series circuits, 2-10
splicing electric wires, 2-9
nonelectric, 2-1

components assembly, 2-1

fuse initiation, 2-4
preparation sequence, 2-1

intermediate supports, 4-26
external charges on, 4-26
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internal charges on, 4-26
placing charges on, 4-26

internal charge. See charge(s), internal

jamming, 4-3,4-10,4-13
bridge span, 4-3
causes of, 4-§

Junction box, 2-28
kicker charge. See charge(s), kicker

land-clearing charge. See charge(s),
land-clearing

land mines
charges for, C-1
priming of, C-1
safety precautions for, C-1

lightning, 6-4
line main, 2-27

M1
adhesive paste, 1-18
detonating-cord clip, 1-17
branch lines, 1-17
splices, 1-18
military dynamite, 1-4, 1-8

M112 block demolition charge, 1-6, 3-12
advantages of, 1-6
characteristics of, 1-6

limitations of, 1-6
no nf 2_13 hrne
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use of, 1-6

M118 block demolition charge, 1-6, 3-12
advantages of, 1-7
characteristics of, 1-6
limitations of, 1-7
priming of, 2-15 through 2-16
use of, 1-6

A120 damalitinn it forataring) 1o
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characteristics of, 1-12
detonation of, 1-13
use of, 1-13

M183 demolition charge assembly, 1-11
characteristics of, 1-11
detonation of, 1-11
use of, 1-11

M186 roll demolition charge, 1-7
advantages of, 1-7
characteristics of, 1-7
limitations of, 1-7
priming of, 2-15 through 2-16
use of, 1-7

M1A2 Bangalore-torpedo demolition kit, 1-12
assembly of, 1-12
characteristics of, 1-11

.........

UUIUIlduUII Ul, 1‘14

use of, 1-12
M1A4 priming adapter, 1-16, 1-17, 2-2
M2 cap crimper, 1-18, 1-19

M2AA4 shaped charge
priming of, 2-20, 2-21

M3AL1 shaped charge
priming of, 2-20, 2-21

M32 10-cap blasting machine, 1-20
M34 50-cap blasting machine, 1-20

MS51 blasting-cap test set, 1-19
characteristics of, 1-19
maintenance of, 1-19
use of, 1-19

M60 weatherproof fuze igniter, 1-21, 1-22, 2-4
M700 time fuse, 1-14

M8 blasting cap holder, 1-17

masonry arch bridge. See bridge, masonry arch

material factor (K), 3-16, 3-17
for breaching charges (metric), B-4

metric charge calculations, B-1
military demolitions. See demolition(s), military
military dynamite. See dynamite, military
military explosives. See explosives(s), military
miscellaneous bridge. See bridge, miscellaneous
misfire
electric, 6-9
causes of, 6-9
clearing procedure for, 6-9
prevention of, 6-9
detonating-cord, 6-10
priming, 6-10
nonelectric

causes of, 6-8
clearing procedure for, 6-8
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prevention of, 3-25, 6-8
procedures, 6-8

miccila hazarde K. &
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mud-cap method. See boulder removal,
mud-cap method

nonelectric blasting cap. See blast(ing), cap,
nonelectric

normal cutting charge. See charge(s), normal
cutting

obstacle folder, 54, 5-6, F-1, F-8 through F-37

........ - ]
LoeIns Ui, J-J

language of, 5-6
purpose of, 5-6
special instructions for, 5-7

pentaerythrite tetranitrate (PETN), 1-1

pentolite, 1-3

permafrost, 3-25

PETN. See pentaerythrite tetranitrate (PETN)
picric acid, 6-3

plastic explosives. See explosive(s), plastic and
priming, plastic, explosives

platter charge. See charge(s), platter
pneumatic floats, 4-23

portal bridge. See bridge, portal
power source capacities, E-4

preliminary demolition. See demolition(s),
preliminary
pressure charges. See charge(s), pressure

pressure-sensitive adhesive tape, 1-18

characteristics of, 1-18

ol QA adaw s Vi

limitations of, 1-18
uses of, 1-18

primary charge. See charge(s), primary
primary demolition. See demolition(s), primary

priming, 2-11 through 2-22, F-3. See also
detonating cord, priming; end-priming

Index-8

method; and side-priming method

adapter, 1-17, 2-2
ammonium nitrate cratering charge, 2-19, 2-20
Bangalore torpedo

electric, 2-22

nonelectric, 2-21

with blasting cap, 2-22

with detonating cord, 2-22
dynamite, 2-16

electric, 2-18, 2-19

nonelectric, 2-16, 2-17, 2-18

with detonating cord, 2-18, 2-19
electric, 2-11, 2-12, 2-18, 2-20, 2-22

with adaptor, 2-12

without adaptor, 2-12
forty-pound, ammonium nitrate cratering
charges, 2-19, 2-20
M112 (C4) demotlition blocks

electric, 2-13

nonelectric, 2-13

with detonating cord, 2-14
M118 explosives

electric, 2-15

nonelectric, 2-15

with detonating cord, 2-15
M186 explosives

electric, 2-15

nonelectric, 2-15

with detonating cord, 2-15
M2A4 shaped charges, 2-20, 2-21
M3AT1 shaped charges, 2-20, 2-21
methods of, 2-11
nonelectric, 2-11, 2-20, 2-21

end, 2-17

side, 2-18

with adaptor, 2-11

without adaptor, 2-11
plastic explosives, 2-14
shaped charges, 2-20, 2-21
sheet explosives, 2-16
TNT, 2-11, 2-12, 2-13
TNT demolition blocks

electric, 2-12

nonelectric, 2-11

with detonating cord, 2-13

range safety. See safety, range

RDX. See cyclotrimethienetrinitramine (RDX)
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reconnaissance
orders, 5-5
record, 5-6, F-1, F-38 through F-42
purpose of, 5-6
information required, 5-6
relieved-face road crater. See crater(s), road,
relieved-face

reserved demolition. See demolition, reserved

resistance. See also circuit resistance
in copper wire, E-2

ribbon charge. See charge(s), ribbon
ring charge. See charge(s), ring
ring main, 2-26, 2-27

saddle charge. See charge(s), saddle

safety
demolition, 6-1
distance, 6-5, 6-6, 6-7
storage
magazines, 6-12
temporary storage, 6-12

safety fuse. See fuse, safety
satchel charge. See charge(s), satchel

see-saw collapse mechanism. See collapse
mechanism, see-saw

series
circuits, 2-8, E-1
calculations, E-2
common, 2-10
leapfrog, 2-11
firing circuits
power requirements for, E-1
service demolition charge. See demolition(s),
charges, service

shaped demolition charge. See demolition(s),
charges, shaped and priming, shaped charges

sheet explosive. See expiosive(s), sheet and
priming, sheet explosives
side-priming method, 2-17, 2-18, 2-19

simply supported bridge. See bridge, simply
supported

single-hole bascule bridge. See bridge,
single-leaf bascule

Index-9

snake-hole method, See boulder removal,
snake-hole method

spall(ing), 3-1, 3-20, 4-7

span
differences, 4-9
measurements of simply supported, 4-13

special cutting charges. See charge(s), special,
cutting

special demolition charges and assemblies. See
demolition(s), charges, special, and assemblies

splice(s), 1-18
two-wire, 2-10
Western Union pigtail, 2-8

splicing
electric wires, 2-9
springing charge. See charge(s), springing
square-knot connections, 2-25
standard dynamite, 1-4

States of Readiness
1 (Safe), 5-3
2 (Armed), 5-3

static electricity, 6-4

steel-beam bridge. See bridge, steel-beam
steel-cutting charge. See charge(s), steel-cutting
steel-truss bridge. See bridge, steel-truss
stemming, 3-2

storage safety. See safety, storage

stress-wave method. See charge(s), diamond

stump(s) removal, 3-28
laterally rooted, 3-28
taprooted, 3-28

supplementary charges, See charge(s),
supplementary

supplementary adhesive, 1-18
characteristics of, 1-18
uses of, 1-18

survivability positions, 3-30
charge size for, 3-31
concealment of, 3-31
depth of, 3-30
spacing of, 3-30
suspended span bridge. See bridge, suspended
span



FM 5-250

suspension-span bridge. See bridge,
suspension-span

swing-span truss bridge. See bridge, swing-span

truss

tamping, 4-8
factor (C), 3-16, 3-17
material, 3-2
method of, 3-2

target
calculating charges for, 3-2
folder, F-1, F-4 through F-37

tetryl, 1-3

tetrytol, 1-3

timber
hasty, caicuiations, 3-7
-cutting charges. See charge(s),
timber-cutting

time blasting fuse. See fuse, time blasting
time fuse. See fuse, time

TNT. See trinitrotoluene (TNT)

top attack. See attack(s), top

toxicity, 6-4

transportation
regulations, 6-10
safety procedures for, 6-10

trinitrotoluene (TNT), 1-3
block demolition charge. See demolition(s),
charges, TNT block and priming, TNT
demolition blocks
priming of, 2-13

underwater
charge. See charge(s), underwater
operations
detonating cord, 6-5
explosives in, 6-5
M60 fuze igniter, 6-6
nonelectric caps, 6-5
time fuse, 6-5

unsupported-member collapse mechanism. See
collapse mechanism, unsupported member

vehicle obstacles, 3-26

Index-10

vertical-lift bridge. See bridge, vertical-lift

voltage drop, E-3

rnranf caaline namnnnind
waterproof sealin CoOmMpouna

Western Union pigtail splice, 2-8
wing walls, 4-24



DEMOLITION RECONNAISSANCE RECORD

For use of this form see FM 5-250; the proponent agency is TRADOC.

SECTION |- GENERAL

1. FILE NO. NAME AND RANK ORGANIZATION
2. DEMOUITICN RECON REPORT NO. 5 RECON
ORDERED BY

3. DATE 4. TIME 6 PARTY

LEADER
7. MAP INFORMATION 11. GENERAL DESCRIPTION: (Attach sketches.)
Name Type Construction Other Data Condition
Scale Ceann [C]Roadway Width

BTlmber BNumber ofBridge Spans
Sheet No. Concrete Number of Lanes
Asphalt [CJeridge Class:  W- I-

Series No. Steel

8. TARGET AND LOCATION

12. NATURE OF PROPOSED DEMOLITION (Attach skefches.)

9. TIME OBSERVED

13. UNUSUAL FEATURES OF SITE:

Bngh Tension B
10, COORDINATES Radar instaliation
[CJunderwater Biasting O
SECTION Il - ESTIMATES
15. EQUIPMENT AND TRANSPORT REQUIRED (Examples:
Determine availability of Items 14, 15, and 18 before conducting reconnaissance. trucks, ram sets and cartridges, demolltion sets, post-hole diggers,
nalls, adheslves, tape, sandbags, and lumber.)
NOTE: Troops may not ride in vehicles lransporting exploshves.
14. UNIT TYPEMISSION
OF
MATERIAL REQUIRED | ISSUE CRATERING CUTTING OTHER/SPEC PURPOSE
Electric Caps EA
Nonelectric Caps EA
Detonating Cord FT
Time Fuse FT
Fuse Lighters EA
Firing Wire FT
Firing Device 16, PERSONNEL AND TIME REQUIRED }
{Specify type) EA FOR: NCOs | ENL ; Time
Explosive: a. Preparing and placing charges
TNT, 1/4-LB EA b. Arming and firing demolition %
TNT, 1/2-LB EA 17. TIME, LABOR, AND EQUIPMENT REQUIRED FOR BYPASS
P — (Speclfy location and method. Specify equipment to clear the site
TN, LD EA after demoiition and ihe available bypasses that aliow unlls 1o
TNT, 2 1/4-LB EA bypass the site)
{Other)
(Other)
Cratering:
Cratering Charge, 40-LB| EA
Shape Charge, 15-LB EA i
Shape Charge, 40-L8 EA i 18. REMARKS O
i M180 EA
i
Other Demolitions
Py

DA Form 2203-R, MAY 92

Edition of Aug 70 is obsolete.
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Place additlonal comments in the appropriate blocks.

15. EQUIPMENT AND TRANSPORT REQUIRED (Continued

17. TIME, LABOR, AND EQUIPMENT REQUIRED FOR BYPASS (Continued

18. REMARKS (Continued)
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