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1. Pur pose. Appendi x A provides a ready reference of
expl osi ves storage magazi ne informati on such as shape, size,
explosive limts, and operational features. It is intended to
provi de planners and designers sufficient information to sel ect
the nost suitable standard magazi ne design to satisfy the user's
requirenents.

2. Applicability. This panphlet is applicable to all HQUSACE
el emrents, nmmj or subordi nate commands, districts, and field
operating activities (FOA) having mlitary design and
construction responsibilities.

3. Ref er ences.

a. DoD 6055. 9- STD
b. AR 385-60
c. AR 385-64
d. AR 415-17
e. TM5-1300

4. Di scussion. Mlitary installations use magazi nes, sonetines
referred to as igloos, for the storage of ammunition and

expl osives. Selecting the correct storage capacity, siting, and
type of magazine has been a problemto mlitary planners, and
especially to those responsible for assuring safety conpliance.

| nvestigational work with earth-covered magazi nes has been
concerned with intra rel ationships w thin magazi ne conpl exes for
siting purposes. Nunmerous full-scale tests perforned over a
period of several years have established nmagazi ne separation
criteria that will prevent nagazi ne-to-magazi ne expl osi on
propagation. These tests fornmed the basis for the expl osive
safety standards in AR 385-64 which inplenments DOD 6055. 9- STD
requi renents. The primary objective of standard nmagazines is to
provi de designers and installation planners pre-approved

magazi nes neeting the Departnent of Defense Expl osives Safety
Board (DDESB) safety criteria. This panphlet is structured to

Thi s panmphl et supersedes DG 1110-3-170, dated June 1986.
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provi de conpl ete guidance to Arny. It does not address those
magazines listed in references a and ¢ that were devel oped by the
Naval Facilities Engineering Comrand.

FOR THE COMVANDER:

SHIVIVE '\

1 Appendi x ROBERT H. GRI FFIN
APP A - Expl osives Col onel, Corps of Engi neers
St or age Magazi nes Chief of Staff

Thi s panphl et supersedes DG 1110-3-170, dated June 1986.
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CHAPTER |
| NTRODUCTI ON
1-1. General. An inportant elenent in selecting storage

magazi nes for construction is determning the type of magazine to
be used and the siting requirenents. AR 385-64 provides clear
guidance in this regard. An earth-covered nagazine is not
designed to resist the damaging effects of its own expl odi ng
contents. It is accepted that the donor nagazine will be
denolished if an internal explosion occurs. Earth-covered
magazi nes are utilized primarily to prevent propagation of an
explosion within an adjacent (receiver) magazine. During the
desi gn phase, and prior to construction, site plans and non-

st andard magazi ne draw ngs nust be submitted to the DDESB for
review in accordance with AR 385-60 to assure that the proposed
proj ect neets explosives safety standards. only the draw ng
nunbers of standard magazi nes need be submtted with the site
pl an since the construction of such magazi nes are preapproved by
t he DDESB.

1-2. Definitions.

a. Magazi ne: Any building or structure, except an
operating building, used for the storage of amrunitions and
expl osi ves.

b. St andard Magazi ne: A preapproved nmagazi ne of the
designation listed in AR 385-64. It is a magazine approved for
t he storage of 500,000 pounds net explosive weight (NEW at the
separation distances listed in AR 385-64.

C. Non- St andard Magazi ne: An earth-covered nmagazi ne that
is not listed in AR 385-64 as being approved by the DDESB. These
magazi nes are limted to a maxi num 250, 000 pounds NEW at the
separation distances listed in AR 385-64.

d. Hybrid Magazi ne: A nagazine that uses conmponents and/ or
nodi fications fromnore than one nagazi ne.

e. | nt ermagazi ne Distance: This is the m ni num perm ssible
di stance between storage namgazi nes. For earth-covered nagazi nes,
this distance is intended to provide reasonabl e protection
agai nst the propagation of an accidental explosion by airbl ast
and by fragnents.
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f. Quantity-Di stance: The quantity of explosive materi al
and di stance separation relationship that provide defined types
of protection.

g. Donor Magazine: |s a nmagazine which produces the
damagi ng out put .

h. Recei ver Magazine: 1|s the nagazine away fromthe donor
source which requires protection.

i Barricaded: Magazines with intervening barrier, natural
or artificial, of such type, size, and construction as to limt
in a prescribed manner the effect of an explosion on a nearby
magazi ne.

] - Unbarri caded: Magazines without an intervening barrier.

1-3. Separation Distances of Magazi nes. Separation distance
from magazi nes, commonly referred to as quantity-distance (QD),
governs many aspects of a project. Stated sinply, the nore
expl osive material concentrated at one place, the farther that
pl ace has to be froma potential target. AR 385-64 contains

t abl es equating anounts of explosives to the distance that they
nmust be separated from ot her nmagazi nes, other ammunition and
expl osives handling facilities, public roads, and inhabited
buildings. Oientation effects on internagazine di stance can
al so be found in AR 385-64. The following table and Figure 1
show the Q D requirenents between standard nagazi nes

Oientation M ni nrum Separation for Separation for

St andard Magazi nes W£500, 000 pounds
Si de-t o- Si de 1.25 W3 100 feet
Rear -t o- Fr ont 2.00 W3 160 f eet
Si de-t o- Front 2.75 W3 220 feet
Fr ont - t o- Fr ont 6.00 W3 480 f eet
(barri caded)
Front -t o- Front 11. 00 W,; 880 feet

(unbarri caded)

W= | argest net explosive weight (NEW

1-4. Magazi ne Groupi ng Concepts. Magazi ne groupi ng concepts are
provided in Figures 2 and 3. These concepts are typical |ayouts
found on nost Arny installations. Magazines may be placed in one
row or nultiple rows. Siting is generally side-to-side and
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FIGURE 1. MINIMUM SEPARATION DISTANCES OF STANDARD MAGAZINES
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rear-to-front. Front-to-front orientation is sel domused because
of the excessive internmagazi ne separation di stance required.

1-5. Storage and Qutl oading Drawi ngs. Storage and outl oadi ng
drawi ngs for amunition are provided in U S. Arny Mteriel
Command drawi ngs 19-48-75-5 published and distributed by the U S.
Arny Ammuni tion Center and School (USADACS). These drawi ngs will
assist Arny activities and contractors in the effective use of
storage to ensure safe, econom c and standardi zed procedures for
storing and transporting ammunition commodities. |Its Index lists
the draw ngs that depict storage configurations (stacking
patterns) of amrunition and conmponents in various types of

magazi nes.

1-6. Cost of Magazines. Construction cost estimates of
magazi nes for programm ng purposes can be found in AR 415-17.

1-7. Waivers and Exenptions. Wivers, exenptions, and site
general construction plan requests pertaining to Arny owned
facilities will be processed in accordance with AR 385-64. They
are, however, discouraged since these waivers permt tenporary
deviation fromthe standards.

1-8. Technical Assistance. Users of this panphlet are
encouraged to conmunicate with the foll ow ng organi zations for
t echni cal assi stance:

a. Pl anning Avfmmunition Facilities:

US Arny Defense Amunition Center and School (USADACS)
ATTN.  SMCAC- AV

Savanna, |L 61074-9639

Tel ephone: DSN 585-8921.

b. Facilities-Rel ated Expl osive Safety Matters:

U S Arny Technical Center for Explosives Safety (USATECS)
ATTN.  SMCAC- ES

Savanna, |L 61074-9639

Tel ephone: DSN 585-8919, commercial (815) 273-8919.
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C. Magazi ne Designs and Criteri a:

Headquarters, U. S. Arny Corps of Engineers
ATTN.  CEMP- ET

20 Massachusetts Avenue, NW

Washi ngton, D.C. 20314-1000

Tel ephone: 202-761- 1436

U.S. Arny Engineer Division, Huntsville
ATTN.  CEHND- ED- CS

4820 University Drive

Huntsville, AL 35816-1822

Tel ephone: 205-895- 1650.

d. Protective Design Technical Assistance:

U S. Arny Engineer District, Oraha
ATTN.  CEMRO ED- SH

215 North 17th Street

Omha, NE 68102-4978

Tel ephone: 402-221-3177

e. Di stribution of Magazi nes (draw ngs and specifications):

U.S. Arny Engineer Division, Huntsville
ATTN:  CEHND- ED- ES (Service Secti on)
106 Wnn Drive

Huntsville, AL 35805-1957

Tel ephone: 205-955-4782
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CHAPTER 1 |
STANDARD NMAGAZI NES
2-1. Ceneral. Standard namgazi nes are preapproved for

construction and are mandatory for use within the Departnent of
Def ense unl ess circunstances, such as |ess storage capacity,
requi re a non-standard design. The advantages of standard

desi gns are:

a. Design costs are saved.
b. obt ai ni ng approval from The DDESB is sinplified.

C. Less real estate may be required because of certain
decreased i ntermagazi ne separations permtted when standard
magazi nes are used.

d. The user has confidence in the end product.

e. Flexibility of storage situations exists because
magazi nes can be designed to varying | engths.

f. Because of certain reduced separation distances, |ess
roads, fences, utilities, etc., may be required.

2-2. Description of Earth-Covered Magazines. A typical earth-
covered magazi ne has the follow ng features:

a. A semcircular arch, oval arch, or a rectangul ar box
constructed of reinforced concrete or steel or a conbination
t her eof .

b. A reinforced concrete floor slab, sloped for drainage.
C. A reinforced concrete rear wall.

d. A reinforced concrete headwal | that extends at | east 2-
1/2 feet above the top of the nagazine.

e. Rei nforced concrete wingwalls on either side of the
headwal | .  The wingwalls may slope to the ground or may adjoin
w ngwal | s from adj acent nagazines. The wingwalls nmay be either
monol ithic or separated by expansion joints fromthe headwal .

f. Heavy steel doors in the headwall (either manually
operated or notorized).
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g. An optional gravity ventilation system

h. Earth cover over the top, sides and rear of the
magazi ne.

i Li ghtni ng protection and groundi ng systens.

2-3. Standard Magazi nes. Standard magazi ne desi gns have been

devel oped in coordination with the Departnent of Defense

Expl osi ve Safety Board (DDESB) so that designs would be

consi dered preapproved when called for in construction. The

| ar gest sizes are about 25 feet wde. The length can vary, but
is usually 80 feet. Smaller nmagazines have w dths ranging from
approximately 8 feet to 14 feet, wth the I ength al so varyi ng.

a. Dr aw ngs approved for new construction. These standard
magazi nes, are for the nost part, a conplete set of construction
drawi ngs wi th acconpanyi ng specifications. The nmagazi nes nust,
however, be site-adapted for |ocal conditions. These magazi nes
desi gns are approved for storing 500,000 pounds and nay be
ordered fromthe U S. Arny Engineer Division, Huntsville.

(1) Semcircular steel arch - 33-15-65 (Figure 4)

(2) Reinforced concrete arch - 33-15-74 (Figure 5)

(3) Semcircular steel arch - 421-80-01 (Figure 6)

(4) Steel and concrete |arge box - 421-80-02 (Figure 7)

(5) Steel oval arch - 421-80-03 (Figure 8)

b. A der magazi nes found on Arny install ations:

(1) Mounded concrete - 33-15-06 (Figure 9)

(2) Atomc blast resistant - 33-15-58

(3) Stradley - 33-15-61 (Figure 10)

(4) Steel arch - AW 33-15-63

(5) Steel arch - AW 33-15-64 (Figure 11)

(6) Steel oval arch - 33-15-73

(7) Semcircular nounded concrete - 652 series

A-11
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FIGURE 4. EARTH COVERED STEEL ARCH MAGAZINE

DRAWING NUMBER
ISSUE DATE
DIMENSIONS

DOOR

EXPLOSIVE LIMIT
PHYSICAL SECURITY

GENERAL FEATURES

COMMENT

DDESB APPROVAL DATE

33-15-65
MARCH 1963

WIDTHS: 8'-0", 10'-0", 12'-0"
AND 14'-0"
VARIABLE LENGTH TO 27'MAX

HINGED, DOUBLE-LEAF
6'-0" x 6'-4"

500,000 LBS. (NEW)

HIGH SECURITY HASP
(MIL-H-29181

1. HEADWALL - 1'-0" THICK
REINFORCED CONCRETE
2. BACKWALL - 1'-0" THICK
REINFORCED CONCRETE
3. ARCH - B8 GAUGE
CORRUGATED STEEL

HEADWALL NOT EQUIVALENT IN

STRENGTH TO 33-15-74 OR LATER

DEVELOPED STANDARD MAGAZINE

15 MARCH 1965
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MAGAZINE, CONCRETE, OVAL -ARCH, EARTH-COVERED

FIGURE 5. .

DRAWING NUMBER 33-15-74
ISSUE DATE APRIL 1979
DIMENSIONS 25'-0"Wx14'-0"H
LENGTH VARIES: 60'-0" TO 90'-0"
DOOR SLIDING, 8'-0"x8'-0" OR
10'-0"x10'-0"
EXPLOSIVE LIMIT 500,000 LBS. (NEW)
PHYSICAL SECURITY HIGH SECURITY HASP
NOT SPECIFIED
GENERAL FEATURES 1. WALLS - 1'-0" THICK

REINFORCED CONCRETE
2. ARCH - 1'-0" THICK
REINFORCED CONCRETE
3. PILASTERS - 2'-6"x1-10"
AT DOOR JAMBS

COMMENT RECOMMENDED FOR NEW
CONSTRUCTION. THE B' VERTICAL
WALL PROVIDES EFFICIENT
AMMUNITION STORAGE

DDESB APPROVAL DATE 22 JULY 1980
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FIGURE 6. MAGAZINE, STEEL, SEMICIRCULAR-ARCH, EARTH-COVERED

DRAWING CODE
ISSUE DATE
DIMENSIONS

DOOR

EXPLOSIVE LIMIT
PHYSICAL SECURITY

GENERAL FEATURES

- DDESB APPROVAL DATE

421-80-01
MARCH 1963

25'-0"W x 14'-0"H
LENGTH VARIES: MAX. 89'-0"

SLIDING, 8'-0" x B'-0" OR
10'-0" x 10'-0"

500,000 LBS. (NEW)

HIGH SECURITY HASP
(MIL-H-29181)

1. HEADWALL - 1'-0" THICK
REINFORCED CONCRETE

2. REARWALL - 1"-0" THICK
REINFORCED CONCRETE

3. ARCH - 1 GAUGE
CORRUGATED STEEL FOR
2" DEEP OR 5'2" DEEP ARCHES

4. PILASTERS- 1'-10" x 2'-6"
AT DOOR JAMBS

02 OCTOBER 1987

A-14




EP 1110-345-102

31 Aug 95

| 1
i i |
tl (|
t L e i T
; I 3t |
] i L g g
[ : } l] on’ﬁ‘-’-o-- [I : :
-t DOOR OPtve e
| L—._—_--T_r _______ -‘—T——_r—:_] L..if L

FIGURE 7. STEEL AND CONCRETE BOX MAGAZINE, EARTH-COVERED

DRAWING CODE
ISSUE DATE
DIMENSIONS

DOOR

EXPLOSIVE LIMIT
PHYSICAL SECURITY

GENERAL FEATURES

COMMENT

DDESB APPROVAL DATE

STD 421-80-02
JUNE 19983

24'-0"Wx11'-2"H :
LENGTH VARIES: MAX. 90'-0"

SLIDING, 8'-0"xB'-0" OR
10'-0"x10-0"

500,000 LBS. (NEW)

HIGH SECURITY HASP
(MIL-H-29181).

-l
hH

ROOF - 1'-6" THICK

REINFORCED CONCRETE

WALLS - 10" THICK BFR

PANELS

HEADWALL - 10" THICK BFR

PANELS

. PILASTERS - 2'-0"x2'-6"
REINFORCED CONCRETE

5. WINGWALLS - BFR PANELS

BFR (BLAST AND FRAGMENT
RESISTANT) PANELS ARE
PATENTED

b

22 FEBRUARY 1993

A-
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FIGURE 8. MAGAZINE, STEEL, OVAL-ARCH, EARTH-COVERED

DRAWING CODE
ISSUE DATE
DIMENSIONS

DOOR
EXPLOSIVE LIMIT
PHYSICAL SECURITY

GENERAL FEATURES

COMMENT

DDESB APPROVAL DATE

STD 421-80-03
APRIL 1993

25'Wx14'-5"H , LENGTH VARIES

27-0" TG 89'-0"
SLIDING, 8'x8' OR 10'x10'
500,000 LBS. (NEW)

HIGH SECURITY HASP
(MIL-H-29181

1. HEADWALL - 1'-0" THICK

REINFORCED CONCRETE
2 RERFORCED CONCRETE
> PLATE

* DOOR JAMBS

THIS MAGAZINE REPLACES
33-15-73

28 DECEMBER 1992

BACKWALL - 1'-0" THICK

ARCH - 1 GA. CORRUGATED
PILASTERS - 2'-6"x1-10" AT

MAGO3SZ.DGN
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FIGURE 9. MAGAZINE, MOUNDED CONCRETE IGLOO
STANDARD MAGAZINE 33-15-06
ISSUE DATE AUGUST 1951
DIMENSIONS - 26'-6"Wx12'-9"H
LENGTH VARIES: 81'-0" MAXIMUM
DOOR HINGED, DOUBLE-LEAF
8'-0" x 8'-0"
EXPLOSIVE LIMIT 500,000 LBS. (NEW)
PHYSICAL SECURITY NONE
GENERAL FEATURES 1. HEADWALL- 1-0" THICK
REINFORCED CONCRETE
2. REARWALL - 8" THICK
REINFORCED CONCRETE
3. ARCH-THICKNESS VARIES,
6" © CROWN 1-4" @ BASE
4. PILASTERS- 1-6" x 3'-4%,"
AT DOOR JAMBS
COMMENT THIS MAGAZINE SUPERSEDED DWGS
652-686 THRU 652-692 & 33-15-01
DDESB APPROVAL DATE 29 JULY 1955
MAGGOLDON

A-17
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FIGURE 10. MAGAZINE, STRADLEY TYPE, EARTH-COVERED

DRAWING NUMBER
ISSUE DATE
DIMENSIONS

DOOR

EXPLOSIVE LMIT
PHYSICAL SECURITY
GENERAL FEATURES

COMMENT

DDESB APPROVAL DATE

33-15-61
DECEMBER 1859
25'-0"Wx14'-0"Hx80'-0"L

SLIDING, 10'-0"x10'-6" OR
12'-D"x12*-0"

500,000 LBS. (NEW?
NONE

1. HEADWALL - 1'-0* THICK
REINFORCED CONCRETE

2. REARWALL - 10" THICK
REINFORCED CONCRETE

3. PILASTERS - 2'-4"xt-8"
AT DOOR JAMBS

THIS MAGAZINE REPLACES

“YURT" MAGAZINE YT-106
THRU YT-1m

30 DECEMBER 1958
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FIGURE 11. IGLOO, STORAGE, STEEL ARCH - EARTH MOUNDED

DRAWING NUMBER AW 33-15-64

ISSUE DATE MAY 1963

DIMENSIONS 25'x 14'-4"H x 59'L

DOOR HINGED, DOUBLE-LEAF 10'x10'
EXPLOSIVE LIMIT 500,060 LBS (NEW)
PHYSICAL SECURITY - NONE

GENERAL FEATURES 1. REAR WALL- 1-0" THICK

REINFORCED CONCRETE

ARCH- 1 GA CORRUGATED STEEL
HEADWALL- 1'-0" THICK
REINFORCED CONCRETE
PILASTERS- NONE

HEADWALL NOT EQUIVALENT IN
STRENGTH TO 33-15-74 OR LATER
DEVELOPED STANDARD MAGAZINES

= a G

COMMENTS

DDESB APPROVAL DATE 11 MARCH 1966

i
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2-4. Site-Adaptation. Standard nmagazines are neant to be site-
adapted, that is, tailored to the peculiarities at each
particul ar | ocati on. For magazines, this tailoring mainly

i nvol ves the foundati on and the drai nage system For instance,
if the soil bearing pressures at the construction location is
bel ow t he design value, then an increase in the footing width is
necessary. Also, a deep versus a shallow foundation is

i nfluenced by the frost penetration depth at the particular site.
Site-adaptation al so includes determ ni ng magazi ne | ength and
deci di ng whether ventilators are required. The protective
construction of the magazine (arch, headwall and door) nust
remai n unchanged. The 2-foot mninmumearth cover nust al so be
mai nt ai ned.

2-5. Changes to Standard Designs. changes to standard designs,
ot her than site adaptation, should not be nmade wi t hout
coordination wwth the DDESB. Any change will invalidate the
DDESB' s approval and result in the nmagazi ne being consi dered non-
standard. This may require greater Q D separations for those
magazi nes in certain situations.

2-6. DDESB Approval. Site plans for construction projects
cont ai ni ng nmagazi nes nust be submtted in accordance with AR 385-
60 for review and approval by the DDESB for:

a. New constructi on.

b. Changes in utilization of facilities or m ssion
affecting Q D requirenents

C. Maj or nodification to facilities.

2-7. Specifications. Specifications have been devel oped for
each standard design, and are available with the drawi ngs. Users
can obtain a set of these specifications for the construction
project with a request for the drawings. Deviations fromthese
specifications may conprom se the quality of the constructed
project, and therefore nmust not be made. Design anal yses nay be
requested i f required.
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CHAPTER | I |

M SCELLANEQUS CONSI DERATI ONS

3-1. Earth Cover. WMaterial for earth cover over magazi nes
shoul d be reasonably cohesive (solid or wet clay, or simlar
types of soil nmay not be used as they are too cohesive), free
fromdel eterious organic matter, trash, debris, and stones
heavi er than 10 pounds or larger than 6 inches in dianeter. The
| arger stones should be Ilimted to the Iower center of fills and
w Il not be used for earth cover over mamgazi nes. Conpaction and
surface preparation should be provided, as necessary, to maintain
structural integrity and avoid erosion. Wen it is inpossible to
use a cohesive material, for exanple, in sandy soil, the earth
cover over nmagazi nes should be finished with a suitable materi al
to ensure structural integrity. The m ninumearth cover over the
top of the magazi ne should be 2 feet, with a slope of 2

hori zontal and 1 vertical. periodic maintenance nust be
performed to ensure restoration of erosion of cover below the 2-
foot depth requirenent. The earth-cover over and around the
magazine is a critical elenment of the standard design. It

provi des some confinenent and tends to directionalize the

expl osive force both upward and outward fromthe door end of the
donor magazi ne. The cover over receiver magazi nes resists
fragnment penetrations and provides mass to the arch to resist the
bl ast pressure. \Were practical, earth cover should be seeded to
prevent soil erosion. Were rainfall is insufficient to maintain
grass cover, soil stabilization nethods should be used.

3-2. Waterproofing. provisions are made in the standard
magazi ne designs to ensure watertightness of the nagazine. The
type of nmgazine (steel or concrete) generally dictates the type
of waterproofing used. An elastoneric nenbrane is nost suitable
on concrete arches, and a bitum nous waterproofing is suitable on
steel magazines. Moisture proofing difficulty is increased with
steel -arch magazi nes because of the many lineal feet of joints.

3-3. Drainage Systens. Drainage systens are provided around the
magazi nes to channel the water away fromthe structure. For
concrete magazi nes, the drai nage conposite systemis recommended.
The ol der sand-gravel filter systemis nore costly and shoul d be
avoi ded, except for the steel arch where it is recommended due to
t he corrugated configuration.

3-4. Doors. Magazine doors are either of the swinging or the

sliding type. Sliding doors are generally specified on | arge
magazi nes, and sw ngi ng doors on snall er magazi nes. Doors are
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designed to withstand the dynam c forces froman explosion in an
adj acent magazi ne and, therefore, are a critical elenent of the
magazi ne design. These doors do not provide resistance to the
effects of an explosion wthin the nmagazi ne.

3-5. Uilities and Power. The only utility usually required at

a magazine site is electricity. This power is needed for |ights

at individual magazines, for perineter lighting, and possibly for
operation of electronic security equipnent.

3-6. Road Network. The road network is not part of the standard
design. The user nmust provide service to each nagazi ne as part
of the site adaptation process. vehicle size and wheel | oads
shoul d be stated in the project devel opnent docunentati on.
Forklift |loads are usually the nost critical. Two-lane roads are
sel domrequired, except at the site entrance.

3-7. Aprons. Each nmagazine has an apron in front of its door to
all ow for |oading and unl oading. The aprons slope away fromthe
door for drainage. Changes to the apron configuration to suit
user needs will not conprom se the pre-approved status of the
standard desi gn.

3-8. Retaining Wlls (Wng walls). Retaining walls are for the
sol e purpose of retaining the earth fill away fromthe magazi ne
doors. Construction type may vary fromreinforced concrete,
precast concrete to reinforced-earth systens. The slope of these
wal | s should be 2 horizontal to 1 vertical.

3-9. Ventilation. Standard magazi ne designs usually include
provisions for ventilation. Ventilation is provided by |ouvered
openings in the headwall and ventilator stacks at the rear walls.
Magazi nes i ntended for weapons storage containing certain active
materials nmust be ventilated. Oherw se, |ouvers and ventilators
are optional. Their necessity and size should be determ ned
during the site adaptati on based on material to be stored and
geogr aphi cal | ocati on.

3-10. Security. The security at a magazine conplex is an

i ntegration of physical nmeasures, equipnent, and operational
procedures. procedures are left to the using agency, since they
are beyond the control of the designer. Limted security
features included in the standard designs are high security hasp
requi renents at nagazi ne doors (M L-H 29181), steel bars at

openi ngs, shrouded ventilators, and basic provisions, i.e., steel
conduit for electronic security equi pnment.

3-11. Cathodic protection. Cathodic protection nmay be required
for steel-arch magazi nes and shoul d be considered in areas where
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gal vanic action in sone types of soils is likely to occur.

3-12. Lightning protection. Standard magazi ne designs include
an integral systemof lightning protection. The system consists
of air termnals, roof conductors, down conductors, ground
connections, and ground, electrically interconnected to formthe
shortest distance to ground. Lightning protection requirenents
are clearly described in each magazi ne specifications.

3-13. Mxing of Standard and Non- Standard Magazi nes. M xi ng of
standard and non-standard nagazi nes is not cost effective and,
therefore, is discouraged. The elenent that greatly influence

t he magazine classification (standard or non-standard) is the
headwal | and its door. Since the headwall and door cost is a
smal | portion of the overall cost of the nagazine, a greater
benefit is realized fromthe increased storage capacity in

st andard nmagazi nes.
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CHAPTER | V
NON- STANDARD MAGAZI NES
4-1. Ceneral. Non-standard earth covered magazi nes are those

not listed in AR 385-64. Non-standard nmagazi nes are approved for
all quantities of explosives up to 250,000 pounds. Earth cover
over the top of these nmgazi nes should be equal to or greater
than that required for standard nagazi nes.

4-2. Evaluating Non-Standard Magazines. Th 5-1300 should be
used to design or evaluate the blast resistance of non-standard
magazi nes. Headwal | s and doors of standard nmagazi nes are

desi gned for 100 psi overpressure and 22 mllisecond | oad
duration (equivalent inpulse of 1,100 psi-mllisecond). Magazi nes
not classified as standard nmust be analyzed for this loading to
det erm ne whet her storage capacity can be increased to 500, 000
pounds. A guide prepared by the U S. Arny Engi neer Division,
Hunt svill e provi des procedures for determ ning the adequacy of
t he non-standard headwal | s and doors to withstand bl ast effects
from a donor explosive source.! The guide is based on TM 5-1300
criteria and namgazi ne tests.

4-3. Hybrid Magazines. Hybrid nagazi nes have been devel oped and
used by installations to neet specific needs. As stated above,

t hese magazi nes use conponents from nore than one standard
magazi ne. This type of magazine is not considered preapproved
for construction and, therefore, requires DDESB approval if it is
to be sited as a standard magazi ne. This nmagazine type offers no
real advantage over standard magazi nes and their use is

di scour aged.

4-4. Preapproved Non- Standard Magazi ne. Magazi ne 422-15-01
(Figure 12) is a reinforced concrete cubicle magazine which is
preapproved for a limted storage of 425 pounds. This nagazi ne
is approved for siting at the internmagazi ne separation di stance
of standard nagazi nes.

1U.S. Arny Engineer Division, Huntsville, HNDED- CS-93-4,

"Qui de for evaluating Bl ast Resistance of Non-Standard
Magazi nes", Decenber 1994.
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FIGURE 12. MAGAZINE, CONCRETE CUBICLE, EARTH-COVERED
DRAWING CODE STD 422-15-01
ISSUE DATE JUNE 1987
DIMENSIONS 10O'W x 10'L x 10'H
DOOR HINGED, SINGLE-LEAF
4"3'/2"!7"3"
EXPLOSIVE LIMIT 425 LBS (NEW)
PHYSICAL SECURITY HIGH SECURITY
HASP (MIL-_H-29181)
GENERAL FEATURES 1. WALLS: 1-0" THICK
REINFORCED CONCRETE
2. ROOF: 1'-0" THICK
REINFORCED CONCRETE
DDESB APPROVAL DATE 03 MARCH 1388
MAGGDA.DON
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