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2. Beneficial comments (recommendations, additions,
deletions) and any pertinent data that may be of use in
improving this document should be addressed to: Director,
Military Traffic Management Command Transportation Engineering

Agency, ATTN: MTTE-TR, PO Box 6276, Newport News, VA
23606-0276, by using the modlfied Standardlzatlon Document
Improvement Pr appearing at the end of this
document or by

3. This standard provides transportability criteria and
est information for guidance in the design, development, and

t
procurement of m111tary materiel that falls within the framework
of the DOD Englneerlng for Transportability Program. This
standard is in compliance with the requlrements of DOD Directive
5000.2, Defense Acgglsltlon Management Policies and Procedures.

3 3 &

Emphasis is placed upon the maximum dimensions and weights that
worldwide transportation systems can accept for transportability
of materiel or equipment by all modes. Constraints applicable

to each transportation mode are outlined, and criteria are
included for item slinging and tiedown provisions, air delivery,
shelters, overloads, assembly/disassembly, and intermodal cargo
containers. This guidance will assist in evaluating the

transportability characteristics of military materiel and the
effect those characteristics will have on the functional
performance of the materiel. It also provides design criteria
for the design and development of items procured by DOD.

4. Copyright material has been included in this military
standard with specific permission of the copyright holders.
Appreciation is expressed to:

_ = - P e Vo2 s W e e S —dm 2 e - s Ay ~ Yoo~
a. The American Trucking Associations, Inc. (ATA) and the
International Road Federation (IRF) for highway information,

b. The Association of American Railroads (AAR) for rail
information, and

c. USA Technical Advisory Group (USATAG) for ISO Technical
Committee (TC) 104 on Freight Containers for container
information.
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1. SCOPE
1.1 General. In accordance with the DOD Engineering for
Morommramasd aled T £ dce TDosmcanmam Slda mbamdawd acktahlichacs hacis
Transportability Program, this standara estaoilisnes nasic
transnortabilityv criteria for use in the develonment and
HVL ““‘bx o b ‘UGL e G d W By ““U b s L2 T A Rl g ~d el L o

shipment of items of materiel. The standard covers dimensional
and weight limitations for all modes of transport. It also
covers slinglng and tiedown provisions, containerization
criteria, overloads, assembly/disassembly, air delivery, shelter
criteria, and transportability testing. This standard will
allow materiel development and procurement activities to design

>y Amv‘ mand A maat +ha +rancenartahilityv reciiremente of
Y €Quipmenct TO meet Tihe Transpiérraltli.aiy fegual e S I
.
|

1.2 Applicability. This military standard is for use by
the DOD acquisition community, to include the private sector, in
It should be

included, by reference, in appropriate documentation of the DOD
AmAIT oI I AN meAamaces A mettra armcantahla Franennrtahili+y (coo
aviyuioiliviuvinl P.l.. Ve oo w 1lIOUL T avLuvopLeLavise LiQliopuvi vQwvididivy \,T<
para 3.35).

1.3 Application guidance. The weight, dimensional, and

tiedown criteria given for internal transport aboard Navy and
Marine Corps fixed- and rotary-wing aircraft are intended as
guidelines only. The contractor and/or materiel developer

chmassT1 A mavade aude o Vo PO S . IR ATAYIA T“C‘\’C’f‘f\“ AMMAT o ATD_- R’)I‘\'}‘)’D
Snoui1a contact: Commanaer, NAVALROIOULUM, ALILINS A1RrR=535033r,
Washinaton, DC 2013861 +o obtain further information on snecific

‘ALI.S bv‘l, At Nur ‘GUJV" N N A A A LA A A A -ll\'ﬁ BB e N e SRR - e & & A a B P N e e S
aircraft.

1.4 Metric equivalents. Metric.equivalents shall conform
to FED-STD-376. Conversion tables are in appendix B.
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2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications. standards. and handbooks. The
following specifications, standards, and handbooks form part
of this document to the extent specified herein. Unless
otherwise specified the issues of these documents are those

listed in the Department of Defense Index of Specifications and
Standards (DCDISS) and supplement thereto cited in the
solicitation.
SPECIFICATIONS
MILITARY
MIL-M-8090 Mobility, Towed Aerospace Ground
Equipment, General Require-
mentgs for
MIL-S-44195 Shelter, Tactical, Expandable,
Two-Side
MIL-S-44196 Shelter, Tactical,
Nonexpandable

MTY _C_AA4A90"77
TFllil"O 49417/

Shelter, Tactical, Expandabie,

('\nn_Qﬁ An
~F de VA

MIL-C-52661 Containers, Cargo

MIL-S-55286 Shelter, Electrical Equipment
S-280() /G

MIL-S-55507 Shelter, Electrical Equipment

(With or Without Equipment)
Packaging of

- h ] 1:‘ -—
ATT, Shelter, Electrical i

P RPN P
Lcguipmentc

e LS —P & ’ A
S-250() /G
- N7
STANDARDS
FEDERAL
FED-STD-37¢ Preferred Metric Units for
General Use by the Federal
Government
MILITARY
MIL-STD-209 Slinging and Tiedown Provisions
for Lifting and Tying Down
Military Equipment
MIL-STD-648 Design Criteria for Specialized

Shipping Containers
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MIL-STD-669

MIL-STD-810

MIL-STD-814

MIL-STD-910

MIL-STD-913

MIL-STD-1290

MIL-STD-1472

HANDBOOKS
MILITARY
DH1-11

MIL-HDBK-759

Loading Env1ronment and Related
Requirements for Platform
Rigged Airdrop Materiel
Enviraonmental Test Methods and
Engineering Guidelines
Requirements for Tiedown,
Suspension, and Extraction

Provisions on Military

Materiel for Airdrop
Engineering and Design Criteria
for Shelters, Expandable and

Nonexpandable .
Mobile Tactical Systems Overload
Prevention Procedures
Requirements for the
Certification of Externally
Transported Military Equi pment

by Department of Defense

Rotary Wing Aircraft
Light Fixed- and Rotary-Wing
Aircraft Crash Resistance
Human Englneerlng De51gn

-r A

Criteria for HMil
Squipnm
gnin
Dellvery in Fixed-Wing
Aircraft

L-<

s
t
)
]
L
0
V]
Q-

Human Factors Engineering Design
for Army Materiel

{(Unless otherwise indicated, copies of Federal and military
specifications, standards, and handbocks are available from the
Standardization Documents Order Desk, Building 4D, 700 Robbins
Avenue, Philadelphia, PA 19111-5094.)

2.1.2 Other Government documents, drawings, and

publications. The following Government documents, drawings, and
publlcatlons form a part of this document to the extent

PP T ~ A 4=t~ 1n -~ o

nerwise :pcp;;;cu, the 1issues are
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CODE OF FEDERAL REGULATIONS (CFRs)
CFR Title 23 Highways
CFR Title 49 Transportation

(Requests for copies should be addressed to the
Superintendent of Documents, US Government Printing Office,
Washington, DC 20402.)

ARMY
AR 55-162 Permits for Oversize,
Overweight, or Other Special
Military Movements on Public
Highways in the United States
AR 70-44/0PNAVINST DOD Engineering for Transport-
4699'2')R/AF‘D nn.nn/ abillty
MCO 4610.14C/DLAR
4500.25
AR 70-47 Engineering for Transportability
(Requests for copies should be addressed to the
Superintendent of Documents, US Government Printing Office,
Washington, DC 20402.)
MANUALS
MILITARY
FM 5-36 Route Reconnaissance and
Classification
™ 5-312 Military Fixed Bridges
AFR71-4/TM38-250/ Preparation of Hazardous
NAVSUP PUB 505/ Materials for Military Air
MCO P 4030.19/ Shipment
DLAM 4145.3
DI-PACK-80880 Data Item Description

Transportability Report

(Copies of specifications, standards, drawings, and
publications required by contractors in connection with specific
procurement functions should be obtained from the procuring
activity or as directed by the contracting officer.)

Directory of Highway Permit Officials and Mobilization
Movement Control (MOBCON) Coordinators
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- A

(Requests for coples should be addressed to u1reCtor, MTHMC
Transportation Engineering Agency, ATTN: MTTE-TR, PC Box 6276,

Newport News, VA 23606-0276.)

2.2 Non-Gove en ublications. The following document (s)
form a part of this document to the extent specified herein.
Unless otherwise specified, the issues of these documents are
those llsted in the DODISS cited in the solicitation. Unless

Ny X £ L - - Py W __L h IR P PO~ I PO 3 N
Otnerw:Lse speclrlieqa, tne 1l1ssues OI aocumencts nou i1iScveqa 1n une
NMNANTCE awa +ha 3 cacira AFf +ha Aarmimants ~i+ta’ld in Fha
LIV AVDYD QLT il 4O ue \S R 8 LIS UVLVUIILIGCIIIVD wiad oWl 4l il

gsolicitation

R.E.R. PUBLISHING CORPORATION, AGENT

The Official Railway Equipment Register

(Applications for copies should be addressed to the R.E.R.
Publishing Corporation, Agent, 424 West 33rd Street, New York;
NY 10001-2604.)

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI-MH5.1 Basic Requirements for Cargo
Containers

ANSI-MHS5.4 American National Standard
Specifications for
International Standardization
Organization (ISO) Freight
Containers

(Applications for copies should be addressed to the American
Naticnal Standards Institute, ATTN: Sales Department, 1430

Broadwav New York, NY 10018.)

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION

ISO 668 Series 1 Freight Containers -
Classification, Dimensions,
and natlngs

ISO 1496/1 Series 1 Freight Containers -
Specifications and Testing -
Part 1: General Cargo

Containers
(Applications for copies should be addressed to the American
Wadiamal CéamAdawmdoe Teamd desode o A MY o Cala NAarasdmarnd 142N
ivauwiviiali oLdailiualiuo 1l1iloviLule, ALlN. odlEes vopal Lucliis, P SRV
Broadway, New VYork, NY 10018.)

ASSOCIATION OF AMERICAN RAILROADS (AAR)



Downloaded from http://www.everyspec.com

MIL-STD-1366C

PocdeV Lo ML e Cmoe O mmeV o T o D .Y - TwaAd MNeraseb oeesr
vuLd e plirayrau o SLIIYle aud, wiiil LIl _Vvveriialiy,

on Open- cars

(Applications for copies should be addressed to the
Association of American Railroads, 50 F Street NW, Washington,
DC 20001-1564.)

(Applications for copies should be addressed to the American
Trucking Associations, Inc., 2200 Mill Road, Alexandria, VA
22314-4654.)

INTERNATIONAL ROAD FEDERATION (IRF)
Limits of Motor Vehicle Sizes and Weights

(Applications for copies should be addressed to the
International Road Federation, 525 School Street SW, Washington,

A s

DC 20024.)

FEDERAL. HIGHWAY ADMINISTRATION, US DEPARTMENT OF
TRANSPORTATION

Bridge Gross Weight Formula

{Appiications for copies should be addressed to the Federal
Highway Administration, Office of Traffic Operations, HTO-33,
400 7th Street SW, Room 3103D, Washington, DC 20590.)

NATO STANDARDIZATION AGREEMENTS (STANAG)

STANAG 2021 ENGR, NATO Computatlon of Bridge, Ferry,

Raft, and Vehicle
C1a551ficat10ns
STANAC 2175 VF, NATO Classification and Designation

of Flat Wagons Sultable for
Transporting Military Vehicles
and Equipment

STANAG 2832 VF, NATO Restrictions for the Transport
of Military Equipment by Rail
on European Railways

(Unless otherwise indicated; copies of STANAGs are available

from the Standardization Documents Order Desk, Building 4D, 700
Robbins Avenue, Philadelphia, PA 19111-5094. )
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n-Government standards and other publications are
Y avallable from the organizations that prepare or

2.3 Order of g;egedencg In the event of a conflict
between the text of this document and the references cited
herein, the references take precedence. Nothing in this

document, however, supersedes applicable laws and regulations,
unless a specific exemption has been obtained.
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3. DEFINITIONS

For the purpose of this document, the following definitions
apply. )

3.1 Airdrop (air delivery). An operation involving the

delivery of supplies or equipment to combat forces wherein those
items are dropped from an aircraft during flight.

3.2 Athwartship. Across the ship from side to side.
3.3 Breakbulk general-cargo ships. Breakbulk ships are

designated as general cargo ships because of their ability to
carry a variety of cargo. Cargo loading/unloading operations
are accomplished via lift-on/lift-off using shipboard cranes.

3.4 Cargo tiedown provisions. Integral tiedown provisions
in the cargo-carrying area of a cargo-transporting vehicle that
are attachment points for cargo restraints.

3.5 CBTDEV. The Combat Developer (CBTDEV) is the command
or agency that formulates doctrine, concepts, organization,
materiel requirements and objectives. It may be used
generically to represent the user community role in the materiel
acquisition process (counterpart to generic use of MATDEV).

3.6 CONUS. CcContinental United States.

3.7 Cushioned draft gear railcar. Any railcar equipped

with center or end-of-car cushioning devices. Cushioned draft
gear railcar cushioning devices are covered by Rule 59 in the
Field Manual of the AAR Interchange Rules. In general, the
distance of draft gear (or center sill of railcars with
cushioned underframe) travel from normal position to maximum
extension for one end of car is 5 inches or greater.

3.8 Curb weight. For vehicles with a payload rating of 2.2
tons or less, the curb weight is the weight of the vehicle with
basic issue items on board and with a full load of fuels and
lubricants. For vehicles with a payload rating greater than 2.2
tons, the curb weight includes the weight of the truck (or
trailer), including materials handling equipment (if
applicable), with all kits, attachments, accessories, equipment,
basic issue items and full complement of fuel, lubricants,
coolants, hydraulic fluid, and crew.

3.9 Extraction parachutes. Parachutes used to withdraw
airdrop items from aircraft in flight.
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3.10 Floor contact pressure. s

pressure exerted by the weight of SEM on the carrying surface of
the transporter through the portions of the SEM actually in
contact with the carrying surface. For water transport only,
the deck loading refers to the weight of the SEM distributed
over the SEM's shadow area (length times width of the SEM) not
including small protrusions such as the gun barrel on a tank.

11 Fracila ji+tam Ann i+
cid FRQULLE ALEH.e Akl L
(SEM) that is susceptible to da

\ =22, S22 S Sas e S -‘--—w

ability during transport and handllng. It requires special
shipping procedures or equipment, environmental control, or
special packaging for protection during transport.

~
-

n

vefpme/pnu1nment/mun1tign§

P 4
and/or loss of service-

em
ama
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3.12 Gross weight. The weight of the basic equipment (curb
weight for vehicles) plus the weight of any associated support
items of equlpmonf (ASIOE) and cargo attached to the ecmlnment.
contained within the eaulnment or projected as payload for the
equipment (that is, shelters) For light tactical vehicles
(payload rating of 2.2 tons or less), crew weight is considered
as payload. The welght of ammunition and/or additional fuels

lubricants (to include water) necessary to render the system

d
combat ready is also considered as payload.

3.13 Ha s m ial. A substance or device that, as
determined by the Secretary of Transportation, could pose an
unreasonable risk to health, safety, and property when 7
transported in commerce and is so designated 1in the table set
forth 1n 49 CFR 172.101. Included are exp1051ves flammable,

restrictions identified in TM 38-250.

3.14 Internal aexial delivery. Inter
aboard military prime mission cargo aircra
Air Fleet (CRAF) aircraft.

Lo P 2=

3.15 Item disassembly. Removal of parts of an item to
reduce its physical characteristics (weight and dimensions) so
that transport limitations are not exceeded.

ot
(e]

reassembly. Replacement of parts on an item
em to its operational configuration.

3.17 LAPE (Low altitude parachute extraction). A type of
airdrop used for platform loads where the load is extracted from
a C-130 or C-17 aircraft, flying at approximately 130 knots, and
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3.18 Lighter. A vessel, commonly flat-bottomed, used in
loading/unloading ships in logistics-over-the-shore (IOTS)
operations.

The empty weight of a railroad car

- P R N PRSI, P-Oye. |

ERCN | 'S s P~ | - -
inCluding its trucKs and any oOther appurcenances considered
cstandard to the railcar The licht wei nhi- ie stenciled on everv

S wlsssvatan W wWw waiAw At aawiaa e EX A X —a ¥

freight car in conjunction with the canac1tv and load limit
stenc1ling, and is abbreviated LT WT.

3.20 Load limit. The maximum weight that can be loaded on
railicar. For railcars meeting standard AAR design criteria,
e load limit is equal to the maximum allowable gross wcigut_ on
the rails (determined by axle and wheel size) less the light
weight of the railcar. Load limit is stenciled on every freight
car in conjunction with the capacity and light weight sten0111ng
and is abbreviated LD LMT.

3.21 MATDEV. The Materiel Developer (MATDEV) is the

ewom ) . - PRI S g U S I2=32%.0Y T G R T Y 4
L=b=aLbu, aeveiopume
nffirce (PM/DPRN) aceae

orrlce (= ass nesirzllilly Ior tTae

development or being acquired. The term may be used generically

to refer to the RDA community in the materiel acquisition
process (counterpart to the generic use of CBTDEV).

F= - ——
<, and abqu;b; cion \nun; L.unuuauu, agency, Or
aned resmnons ihilitv for the svstem under
gn Spo sys unger

\Q =

3.22 ‘azload rating. The maximum weight a vehicie is
designed to transport.

designed specifically for airdrops.

3.24 Potentjal transportability problem item. An equipment

item in its proposed shipping configuration that, because of its
size, weight, fragile or hazardous character 1stics, or lack of
adamiata maane FAar 13 FEinag anAd +1adAvm maxwr ha Aaniad mAavamand
uuc\!uu A3 = A ALID PN P N N i—J.ll\’ CAdANA whCuiWWLL r mu, E A A AL A SNa MW Y GAMlGAlw o
It may require special permits or waivers and/or special

equipment or handling, or may be unacceptably delayed when
moving within existing or newly designed transportation
systems. A more detailed, technical definition of a transport-
ablllty problem item is given in paragraph 4.3 of this military
standard.
3.2 R

- e

=]
stabilize the descent of an airdrop item.

3.26 Reporting marks. Lettering appearing on the sides and
ends of all freight cars identifying ownership such as marks

an
i1V
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including TTX for TTX Company (formerly Trailer Train Companyj,
NANMNY €fawm MNacomomducsads wal Moo ALMMLIN Tamdemanen A wemmm ~es OD

WA LUL ucpcu.t.melu, VUL Veilelndse, il LadL.elilil nilca, VL o
identifying cars of the Southern Pacific. The "X" denotes
private ownership as differentiated from railroad ownership.
The first letters used with TTX. are arbltrary designations used

to differentiate various car types.

3.27 itions eriel. All items
and item components necessary for equipping, maintaining,
Anarat+{ne Aarnd cImrmrmardt I rnea me arery antivitines writhAant
vri—&u\-‘lls A44aNA Buyyv; l—Lll’ IIIJ..LJ.\-(‘L, U e de ¥ do dornd g VY e AW WA
distinction as to their application for administrative or combat
purposes, excluding ships.

3.28 ippi onfij ation. The item/system
configuration, stated in weights and dimensions, that a military
unit will use for transport. It also includes the restraint

arrangement for safe transport of the item/system.

3.29 Slinging provision. An integral part of an item of
equipment, commonly called a padeye, lug, eye, or lifting
attachment, which may include a nonremovable shackle or ring.
It provides a means of attaching a shackle, hook, or sling eye
to the equipment for safe 1ifting and handling.

2.120 Snreadoer harc h::-r-' cot af bh
220 =SpLSAGer D2ars. A& 2ar SeT I 2

nt
used to prevent sling legs from damaging an item by compression,
friction, and so forth.

3.31 Standard draft gear railcar. Any railcar that is not
equipped with center or end-of-car cushioning devices. The
standard draft gear devices in standard draft gear railcars are

covarad in Dnla ’)1 Af +ha BFialAd Mannal A«F +ha AAD Tni—orﬂh:nna
NV e B Y WA aAd AVGA A o A wid A A ALVA AACAAAINACA A Ard L8 SAL0AN de dd \eSrd \WrdhiCARL

rao or her framawonrk
re, or ner ft me

(

Rules. Railcars ha\nna standard draft agear are so listed in the

sl —-—— =l Ca =t FECL T =20 222052

Universal Machine Lanquaq Equipment Register (UMLER) files.
The UMLER files are maintained by the Association of American
Railroads (AAR).

3.32 Strategic deplioyment. The contin

mAavamant AFf i s Avannnal nA 1
alvenent CI uUniisS, persdinineas, anG i10Jistil SUppsor

CONUS and oversea areas and between area commands. The C-141
and C-5 aircraft are examples of strategic airlift transporters.

3.33 Tactical deployment. Deployment within a theater of
operations. The C-130 aircraft, helicopters, and landing craft
are examples of tactical transporters.

3.34 Tiedown nrovicion. An intearal

na
pa
equipment, commonly called a tiedown eye, fi
or provision, which may include a ring. It

t of an item of
ture, attachment,
as an opening for

el WAl
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attaching a shackie, hook, tiedown cable, or airdrop lashing to
+ha amitirnmand Far +3iadarm nuarnacsas Aiirineg cshinmand
il T{ua il LWUL CATUUWII yu‘— VOTO WML 4lily OlidpPliTiiv o

3.35 Transportability. The inherent capability of an item
to be moved efficiently by tqwing, self-propulsion, or carrier,
using existing equipment or equipment that is planned for the
movement of the item via rail, highway, water, and air. (Full
consideration of available and projected transportation assets,

malhi ) s mTame amd m~ahadie)ac amAd dha Tmrmand AFf ciromda e S wmn

WvlilidLy pPialid allu SuiiTUuulLlTD, allivi  Liic  dupav . Ul. §’§L=m E‘:gu.l.puu:i‘lu
and support items on the strategic mobility of Qperating
mllltary forces is required to achieve thlS capability.)

3.36 Transportability approval. A statement by the

Commander, MTMC, that an item of materiel, in its shipping
configuration, is transportable by the mode(s) of transportation
Dyc\,;.f.;.cd ..Lll dcvca.uyxucut \Ju:l.dca UL matc;icl LC\.‘U;LCHICIILD, UL
meets amended transportability characteristics approved by
higher authority.

3.37 Transportability engineering. The performance of

those functions required to: identify and measure the limiting

constraints, characteristics, and environments of transportation
e sede mm o o LR PR S T S P Sy 2 e e .‘|-....’.... PRSI T SR - P - I iy e
SysSLeacus, LllLCngLc LilEeoEe uaua 11iLu uﬂblgl CrLilLcCria 1Ll elleculive
oneratinnal and nlannad tranennrtatinn canahilitves and Aouvalan
operaticnal anc planned transportation capadllity; and develop
technical transportability quidance.

3.38 Transportability engineering analysis. An analysis of
the transportability of an SEM item or its components, which
assesses 1ts ablllty to be transportea by the modes specified in

[P PRSP R e =y o~ e

o
cie mﬂ\-ELLcL chu.l.l.ﬁm!‘:llbb uupumcuub.
«

3.39 Transportabilitv report. An information package,
submitted on a potential transportability problem 1tem durlnq
SEM development/acquisition. It contains all the information
required by AR 70-47 necessary for performing a comprehensive

transportablllty engineering analysis. The transportability
report is prepared by the materiel déVéleéf or contractor in
accordance with the format and content of Data Item Description,
DI-PACK-80880 and AR 70-47. 1If an SEM item requires transport
by USAF aircraft only, the transportability report is prepared

and submitted in accordance with AR 70-44. The materiel
developer is responsible for submitting this report to the
appropriate transportability agent.

3.40 ‘'Tween-deck. In this context, 'tween-deck refers to a
temporary deck between two permanent decks on a ship.

3.41 Vehicle payload. For vehicles having a payload rating
of 2.2 tons or less, payload is any load placed in or on the

[we}
[\
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vehicle that increases the gross vehicle weight above the curb
weight. Payload includes the we1ght of the drlver, passengers,
personal gear, cargo, water cans, table of organlzatlon and
equipment or common table of allowances items, kits,
communications and electronics equipment cargo cover kits, and

ed sy
on

]
=t

PHHO®
L u

=g
3
)
ﬁ
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HMMWV models. For vehicles having a payload rating of more than
2.2 tons, the payload shall include cargo only. For light
tactical vehicles (payload rating of 2.2 tons or less), crew
weight is considered as payload. The weight of ammunition
and/or additional fuels and lubricants (to include water)

maraccarey 4 roandar +ha cuvctram ~amhatr ranxdv 1ie alen concidered
necessary CO renaer Tieé system omoac reéady iS5 a.sSO Clnsailcliclu
as nmavload
as payloaaq.
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4.1 -DOD Engineering for Transportability Program. This
program provides for the inclusion of transportability
requlrements in the design Of end items of equlpment obtained
through the materiel aéq‘isitiaﬁ'program for the military

(Y-S’ VWel-X-]
SeAd VYV AWCOT e

Transportability is important throughout the acquisition cycle.
However, it is essential that transportability be considered at
the beginning of the materiel acquisition cycle when the impact
on design is the greatest. Transportability can have its
greatest impact at the beginning of the acquisition cycle

harcranea ~nctre FAr Aacsisan r~hancaaces a»a minimal +hnn T+
\‘chgll vllullgcg L * P = Al ALLAMG A rd AN

E S e a ls
to make onanape to a oonoont ua design tha

1s“to alter or retrofit actual hardware.

Transportability is equally important in other stages of the
acquisition cycle. The omission of transportability
considerations during the middle or later stages of the

ata all +rmancarmardeal
\.—ull llcgu . Qi i i GIADPU‘. “aw

the early stages.

[
[
[N

DOD Directive 5000.2, Defense Acquisition Management Policies
and_Procedures, establishes transportability as a critical
system characteristic and operational constraint. This
directive states that transportability is a major consideration

.
in *tha Aaci~an AF "naAarr mAadil £3aA3 »aliier AY™ ~AmMmMmAary al
“~as widd “;DLS‘. Iucw

’
nondevelopmental items

AWVUL L L AT, J.cuu, ’ A RN wWilLUGC AL v i a

Further, transportability approval should be given by the
Commander, MTMC, and strategic deployability requirements should
be met where relevant.

A ko) Merarmormmasdalel 1 tder Aamtvm wmacrmamoatbhi 1l i4a3 Ao mi.
TPe & 4LQlIOMNUL LAl) L %3 uco il _LTO UIIDLU-LL.LL.L 4

developer and/or contractor shall be responsible for
incorporating transportability considerations in the desiagn of
new or mod1f1ed equlpment rebuy equipment, or the adaptation of
commercial nondevelopmental items.

4.3 Potentjal transportability problem item. An SEM item
2 e mmmm - . PR, [, DR SR S S | Aeomm om e memde = 2 Y 2 e emee e LY e 2 mn ool e o emm o
iAd> puua;ucxcu a poLlerntial Lianspor LGULLLLY propiel ldLel wnell any
of the following conditions apply:

a. Item is wheeled or tracked, and is to be towed, hauled,
or self-propelled on or off highway.

b. Materiel exceeds any of the following conditions:

14




Downloaded from http://www.everyspec.com

MIL-STD-1366C

-

Length - 1i8.5 feet (5.639 m).

LY
o
AT

(2) Width - 7 feet (2.134 m).

(3) Height - 6.5 feet (1.981 m).

(4) Weight - 2,500 pounds (1134 kg).

(5) Weight per linear foot - 1,600 pounds (

(6) Floor contact pressure - 50 pounds per square inch
(344.75 kPa) (see 3.10).

c. The SEM item requires transport by USAF aircraft only
and exceeds:

(1) Length - 20 feet (6.100 m).
(2) Width - 8 feet (2.438 m).

(3) Height - 8 feet (2.438 m).
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] (726 ka).
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{6) Floor contact pressure - 50 pounds per square inch
(3.515 kg/sq cm).

(7) Maximum axie load (vehicle with pneumatic tires) -
5,000 pounds (2268 kg).

(8) Maximum wheel load (vehicle with pneumatic tires) -
2,500 pounds (1134 Kkg).

(9) Any item which requlres special equipment or
procedures for loading in an aircraft such as nuclear weapons.

a4 _A Manacamoant+ Af natrantial #rnnennr{-:h'l'lif\r nrnhla
Se& ascagsca HITH L R o Uoeliivad |99 ¥ K=o B PP reoaien

items. If an SEM item meets 4.3a or exceeds the criteria of
4.3b (4.3c if SEM requires transport by USAF aircraft only),
such a transportability problem item shall be identified in a
transportablllty report submitted by the materiel developer

(MATDEV) to the appropriate service transportability agent. The
report shall be prepared by the materiel developer or contractor

and chall ha in armn~A»dan
- aswa “FAAGA A A A - as CANr W\ A al

Item Description, DI-PACK-ggggg (see par
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5.1 W
5.1.1 General. Highway transport vehicles developed for
over-the-road movement should meet the limitations imposed by the
physical, legal, and administrative characteristics of roadways,

bridges, and other structures. This document presents the most

cirmmi fFicant nhuacical atriictnnral ‘Innal and adminigtrative

significant physical, structural, lega and adminigtrati
characterlstics and constraints of CONUS and various foreign
highway systems. These criteria establish guldelines to ensure
that new military highway transport equipment is compatible with
the capabilities and 11m1tat10ns of CONUS and foreign highway
systems. This is important, vehicles are not
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5.1.2 CONUS highways.
5.1.2.1 Unrestricted transport. The maximum weight and

dimensions at which vehicles and vehicle cargo combinations can

move tnrougnom: CONUS without permlts constitute State Legal

limits. These weight and dimensional legal limits vary from State
+n Qtate The "Summarv of Q1zn and Wo\nht T1m1+c“ in apnonﬂ1v A

R A L e S —r D § = Rasvwe v agaas ad e st A W a—aa LA ass a2

of the Directorv of Highwav Permit Officials and Mobilization
Movement Control (MOBCON) Coordinators is taken from ATA data and
summarizes the State legal limits for moves of oversize and
overweight equipment. To ensure general unrestricted CONUS
nlgnway transport vehicles and vehicle cargo comnlnatlons sha

11
ATTY O
NUO

be designed to the following constraints when unrestricted CON
himhwav +francnAardy ic a r»amiiramant e
.A‘S.A"l‘ A ua.uyvo. L e oD A &\-ﬂ\d“‘.& S didSrd s o
Height 162 inches
width 96 inches
Length 35 feet for a single unit
EE €Ffandt €F£Ar a ~ramlhhsnadiAarn s
-t P ATCTG AJA <« wWilllJ il w4 WUild .
45 feet for a semitrailer
Single axle load 20,000 pounds
Tandem axle load 34,000 pounds
Mana w1l ~ ~arl - h RS | A N NN sy £ A [al T v~ T Arvm e
11l lplitc aAle luuau 44 ,VVV puUuulIius {4 otlLailco lilave duwcocl
limits)
Gross vehicle weight* 80,000 pounds

*NOTE:

The gross vehicle weight constraint is also dependent

on the hlghway brldge formula, which is presented in

paragrapin 1.

2.2.

[
(o))
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5.1.2.2 US_highway bridge gqross weight formula. The bridge
gross weight formula specifies the relationship between the axle
(or groups of axles) spacing and the gross weight that the
axle(s) may carry to prevent overstressing highway bridges. The
bridge formula is: ,

W = 500 (LN/N-1 + 12N + 36)
where:

W = overall gross weight on any group of two or more
consecutive axles to the nearest 500 pounds

distance in feet between the extreme of any group of two
or more consecutive axles

The bridge formula is incorporated into CFR Title 23, part 658.
A sample problem for determining bridge formula regquirements is
in appendix A of this military standard.

.1.2.3 T ationa etwo The National Network has

been identified on which large vehlcles authorized by the
Surface Transportation Assistance Act (STAA) of 1982 are allowed

to operate. One configuration allowed to travel on the National
Network is the truck tractor- semitrailer-trailer combination.
(Trailers must be no longer than 28 feet for unrestricted
National Network transport.) This network includes the

Interstate System plus other qualifying Federal-aid Primary
System Highways. CFR Title 23, part 658, establishes the
requirements for highway transport on the National Network.

5.1.2.4 US highway permit limits. The US highway permit
limits are constraints within which a State will allow highway
transport under its permit procedures when unrestricted highway
transport is not possible. The conditions for which a State
will issue movement permits without certification as essenti l

to the national defense are in the Directory of Highway P 1t
o) atio ovement Control (MOBCON

Coo nators. Note that these 11m1ts are adjusted by particular
- im d be verified w1tn the
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shall m
ay Perm
Mobll;zgt;gn novement ontro; (MOBCON) Coordlnators when US

highway transport within permit limitations is a requirement.

£

%!

5.1.2.5 Certification essential to national defense.

Highway movement essential to national defense" applies to

v

17
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essential materiel that cannot be reduced in size or weight to
meet permit limits or cannot be moved by another mode of trans-
portation. This materiel must be eligible for highway movement
in accordance with the provisions of AR 55-162, Permits for
oversize, Overweight, or Other Special Military Movements on
Public Highways in the United States. Training, maintenance,

tation cost or time are not valid justifications for meeting
certification requirements. Once the installation commander
determines that the materiel meets the requirements, he/she must
request that the Major Army Command (MACOM) Commander of the
shipbpina command certifv the movement is essential to national

B s N e e T e STES W WP SRS ma e - - A

certlflcatlon. The minimum time required to complete the
certification is 30 working days. Certification that the

movement is essential to national defense does not guarantee
that US highway authorities will allow movement. States have
absolute authority over their public roadways both in peacetime
and wartime and will make all final determinations of transport
capability.

5.1.2.6 Safety. For movement on public highways, reference
shall be made to safety, lighting, brake, and stopping-distance
specifications currently required for ccmméfclal vehicles by the
US Department of Transportation. Vehicles and vehicle cargo
combinations shall meet the safety requirements of CFR Title 49.

5.1.3 Foreign highways. The weight and dimensional
constraints at which vehicles and vehicle cargo combinations can
move on foreign highways without permits constitute the foreign

legal limits. These weight and dimensional legal limits vary
from country to country. The legal limitations for foreign
highways are shown in the Limits of Motor Vehicle Sizes and
Weights, published by the IRF. Because such a wide variation
exists in the foreign legal limits and some countries have
limited hlqh ay systems, the following constraints are

recommended to achleve general unrestricted transport in most
NATO countries:

Width 2.44 meters

Height 4.00 meters

Length 12.00 meters - single unit

15.00 meters - combination unit

Single axle load 10 metric tons

Tandem axle load 16 metric tons

18
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Gross vehicle weight is dependent on the vehicle type, as
defined in the Limits of Motor Vehicle Sizes and Weights.
Vehicles and vehicle cargo combinations shall meet the
recquiremente of this paragraph and 5.1.2.1 when unrestricted

St R = wasmar prima Leemm P WaIT=22 LS G 4

worldwide highway transport ;s a requirement.

5.1.4 Military load classificatjon (MILC). FM 5-36, STANAG

2021, and TM 5-312 provide guidance on route reconnaissance and

classification. To make maximum use of existing routes, the
military load-carrying capacity of the routes in a basic
military rcad network must be determined. This process is

called classification. The MLC system assigns whole numbers to
vehicles, bridges, roads, and routes. Usually, the lowest
bridge MLC number determines the MLC of a route. The materiel
developer should request that MTMCTEA obtain an MLC from the

Belvoir Research, Development and Engineering Center (BRDEC) for
vehicles and vehicle cargo combinations durlng the engineering

anA manmfartrnrr»ineg Aaval Arvmant nhneo AF acaou icitinn Vahicl es
Adiwa AMSALINWA A VAN W4 A .I.ll\’ \AU'\-LV:/LHUII\— yll vu“‘h“-\-&\'ll' V S d b N e N
and vehicle cargo combinations shall be designed to the MLC
requirement.

5.1.5 Determining crew weights. The materiel developer

must account for the weight of the crew when determlnlng the
gross vehicle weight (GVW) and axle /

Fo S ot of =) AN~ A YAy T S ~hd I
yva. \-GLD. n;av, IS wiTw wo .l. i3

payload for vehicles such as 5/4-ton trucks. This weight
includes the soldier's body weight plus the weight of the
soldier's basic load of clothing, ammunition, individual
equipment and weapon, and food. The MTMC Transportation
Engineering Agency identifies planning guidelines for crew
member weights as follows:

Total Crew Wei

Single-Soldier Crew - 295 pounds
Two-Soldier Crew - 566 pounds
Three-Soldier Crew - 828 pounds
Four-Soldier Crew - 1,080 pounds

These weight figures include 19.47 pounds of clothing, 42.22
pounds of equipment; and 31.24 pounds of existence load per
person. Welqht variances for multlple size crews account for
reduced probability of several 95th percentile crew members
being a551gned to the same system. Allowances shall be made to

accommodate 1ncreases in the crew weight due to operatlons in

cold weather scenarios. For cold weather scenarios, the
AlArhine vvas~hd+s s 11 ArmmrAncnAa A 24 rmAaarIarmAe anA hea AmMmIsrnmand
\—LV\—IILII\, WCL‘dll\a w AL < dilvicCcqQoc w\w ~ T yuullua <ili\4 \'llc C\du*ylllcll\—
weight will increase to 49 pounds per person. This means a
single-soldier crew weight will be 316 pounds. The information

19
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in this paragraph is based on information in MIL~-STD-1472 and
MIL-HDBK-759. The materiel developer/contractor shall meet the
equirements of this paragraph when determining crew weights for

5.2.1 General. Items de veiopea for movement by the rail
vl ~hareT.d cmacd dalece TV Qe DA A L S | T TP A | = = -
moue S5i10uldG meet tne iimictactions .meoseu Dy pnysical, legali, ana
administrative characteristics of rail lines worldwide. This
document presents the most significant constraints of CONUS and

foreign rail systems. These criteria establish gquidelines to
ensure that new military equipment requiring rail transport is
compatible with the capabilities and limitations of CONUS and
foreign rail systems.

5.2.2.1 Railcar availability. Ty a 1 American
railcars and their dimensions are show n table I. A
description of cars, including numbers and types of cars

available in North America, is given in The Official Railway

1 North

pi
==
n

Q.

Equipment Reglster. The information in this reglster 1s for
railcars listed in the UMLER file, thereby meeting rule 90f of
the Field Manual of the AAR Interchange Rules. Rule S0f
prohibits the use of railcars not listed in the UMLER files for
interchange from one rail line to another. Normally,

railcars. New items of equipment shall be designed such that
they will fit on at least one type of the flatcars listed in

ALY

table I, when rail transport is a requirement

5.2.2.2 Unrestricted transport. For generally unrestricted
movement in North America, the height and width of a loaded

railcar shall remain w1th1n the limitations of the AAR Outline
Diagram for Single Loads, Without End Overhang, on Open-Top Cars
(fig 1). A loaded railcar meeting the confines of this diagram
will be capable of unrestricted transport in North America

except on a very few rail lines generally considered unlmportant

€ WA T e A 2

for DOD use. Loads wider than the flatcar, or combined load
pPlus flatcar heights greater than 15 feet 1 inch above the top
of the rails, are considered "dimensional loads." All involved
railroad comDanies will perform clearance checks on "dimensional

loads" for the entire distance of shipment before sucﬁ shipments
will be allowed. Clearance checks may delay rail transport

because they are performed during normal working hours. When a
load overhangs the sides of a railcar, the width is measured as
two times the largest distance from the railcar centerline to

outside edge of load. For clearance purposes, this distance is

20
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TABLE 1.

Typical railcsr dimensions.

Type Railcar Typical Deck Typical 2/ Approximate Notes
and Dimensions Load Limit Number Available
| Desrgnanon 1/ Length by
if any width
(ft) (tons) i
|
- Flatcars 89.00 by 8.50 70 Greater than 4-axle, cushioned draft geer flatcar
ITTX and 1,000 3/ equipped with 3/8-in. chains. Chains
- gimilar , J have working load limit of 9,000 lhe
and are proof tested to 18,000 lbs. ;
Also equipped with special adjustable
and foldawsy pedestals.
! Flatcars 60.00 by 10.50 2 2.300 3/ 4-axle, cushioned draft gear flatcar
; OTTX and «,799) equimed uith 3/8-in. chains. Chains
i simiiar have working ioad Limit of $,000 ibs
and are proof tested to 18, 000 Lbs.
i
]
' Flatcars 60.00 by 10.50 73 900 3/ 4-axle cushioned draft gear flatcar !
" HTTX and (731) equipped with heavy duty tiedowns.
similar Equipped with 1/2-in. chains with
working Load of 13,750 (bs and proo
test of 27,500 tbs. :
!
i Flatcars 60.00 by 10.50 74 950 3/ 4-axle, basic multipurpose ]
| MTTY and (244 ) cushioned draft aear flatcar with
| similar plain wood deck but no chains.
Flatcars 68.00 by 10.42 149 566 Heavy duty, 6-axle, cushioned draft
DX 140-ton gear fiatcar with i1/2-in. chains.
nominal
I capacity
!
Flatcars 89.33 by 8.50 50 to 70 widely &4/ Flatcars uy have standard or
Cthers to available cushioned araft gear.
(cushioned 51.33 by 10.50
| and standard)
| draft gesr
| Boxears 50.50 by 9.58 50 tc 80 widely &/ Boxcsrs may have standard or
to available cushioned draft gear.
86.50 by 9.17
Gondolias 46.00 by 9.58 70 to 100 widely &/ Gondoias may have standard or
to available cushioned draft gear.

52.50 by 9.50

)
~

1/ See the definition of “reporting marks" in section 3 for an explanation of flatcar

Ao i Z

\mlm-lluB-

n
~

See Section 3 for definition of load limit.

The ability of general service flatcars

(excluding 84- and 89 foot flatcars) to carry a8 single heavy vehicle is usually limited to 75

net of tha foad i

(AR 11—

* by

Gondolas and boxcars have similar restrictions.

concentrated loads.
For the ITTX, HTTX, OTTX

flatcars that have that or a similar designation.

TrIn, wiie,

and MTTY fiatecare

sasliars,

v

tha uahirla and Aeacinan ~né tha flatrar

Aarmarcs tha | ann~ né
\rmlv.' EERGing & NS nt.",\u TT AT V&IICLT a0 GESSTgiy ©F i@ vaailar.

The 84- and 89-foot flatcars cannot carry

They are generally used to carry multiple light items.
the rumher aiven denatec the taotal mumbhar of

LeH

The number in parentheses for the HTTX,

OTTX, and MTTX denotes the number of flatcars that meet Note 3 in the Trailer Train Compeny

section of The Official Railway Equipment Register.

Note 3 ctates, "These &0-ft flatcars are

SEEEES,

capable of carrying 90 pct of the load Limit over a centered 14 ft." This means these
railcars can transport tanks weighing up to about 64.8 tons.

4/ The term “widely available® means that railcars of this type are abundant; however. a specific
car may not be readily available.

VIR Y T Pavren?® sl

T a MO
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- 10-8°
10'-0°*

r———-'——'-r-o' —-—-—'—1

I | N

TIE DOWNS, STAKES OR FASTENINGS SHALL FALL
WITHIN THIS OUTLINE DIAGRAM.

DIAGRAM COVERS CARS WITH TRUCKS MEASUR-
ING NOT MORE THAN 41'- 3" ON CENTERS.

FOR CARS WITH TRUCKS MEASURING OVER
41'-3° THE WIDTH OF DIAGRAM SHALL BE RE-
DUCED AS PROVIDED FOR IN PLATE B - 1.

FOR SINGLE LOADS HAVING END OVERHANG AND
THOSE LOADED ON TWO OR THREE CARS, SEE GEN-
ERAL RULES 16 AND 18 OF SECTION NO. 1 OF THE
AAR RULES GOVERNING THE LOADING OF COMMOD-
MES ON OPEN TOP CARS.

13.9"
143"
15,1

| e——— 3.4

-1 I
an | Al |44
‘ ‘ i ’.——L—7'_4-__1—.
] | B oo —
- ‘9'-. 4"
10°-8°

FIGURE 1. oOutline diagram for single loads, without end over-
hang, on open-top cars.
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the least critical when the load is centered on the flatcar
centerline. Usually a plus/minus 1-inch tolerance is sufficient
for item placement. When railcars are requested from a railroad

A A MY chavid madd~a +ha »atlraad ~comnany will fFuurnich what
‘OVI“H“IIX Ull SiiVi L lIVLaLvEe, LT LAddiVau Viaupasiy W A e deChd A sFAR WVVAALA W
is readily available. Deck heights of flatcars can var For

P 4

these reasons, unrestricted rail transport is based on a
"standard worst-case deck helght" railcar. Based on the deck

helghts of railcars listed in The Qt:;g;gl_BQ;l__x_EQEAEEQDE_
Register, the "standard worst-case deck helght“ is 50 inches

AL

above the top of rails. When unrestr1Ctea North Ameri
transport is a requ;remenc, new items of equlpmcue sha

designed such that the item outline is within the AAR
(f'1a 1) when placed on a 80-inch-hia gh flatca

N=-=g wasti: pLlbTla i —aasas aaa

can rail
11 ) "OTN
Add NS
diagram

5.2.3 Foreign rail.

5 2 3 1 Foreign railcar availabilitx The railcars listed

z
0 >

D r
2

5.2.3.2 NATO unrestricted rail. Standardization Agreement
(STANAG) 2175 defines two types of equipment - ordinary trans-
port military equipment and exceptional transport military

Fere 3 wmven o am b

equipmentc.

a. Ordinarv transnort militarv equiopment. Ordinarv trans-

port military equipment consists of wheeled vehicles, tracked

vehicles, and equipment that presents all the following
characteristics:

(1) Indivisible weight not exceeding 20 metric tons.
(2 Tonath not avecaadinag 12 . 68 maeters
\ s ' Wl., wid A4S b GAUGGU&&I\’ s & A W d P O

(3) Load distribution: 16.5 metric tons maximum over a
length of 2.5 meters.

(4) Require no lowering of the carrying flatcar's drop-

sides.
(R Thaea flatr~ar/amiirnmont 11mmi+ ~canfarme +n +the *aharit
‘-’, P ¥y —3 A..Lu\.vu&/ c\.‘ua.ymcnll. ildd N \JAL A NJA Miad - LSY ¥ 3= NI AT e B W
International de Chargement (GIC), with a loading tolerance of
15 millimeters per half-width. This gauge with loading

tolerance is shown in figure 2 and is called the GIC equipment
gauge. The 15-millimeter-per-half-width tolerance allows for
some error in the placement of an item on a railcar. Figure 2
takes this tolerance into consideration.

71
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TABLE 11. Characteristics of Deutsche Bundesbahn (DB) fiatcars.
Typjcal
Designation Description Deck Dimensions Deck Typical Numbe
of Flatcars of Flatcars iLength by width neight Load Limit Ava
(ft) (in.) (lb)
$2mbha Ao, £ abaea
Ligat ouly vwalcar,
Ks 2-axle, with remove- 41.0 by 9.1 48.7 59,500 23,000
able side and end
walls
heavy duty flatcar,
fs L-axle 0.7 by 9.1 51.4 123,400 8,5
heavy duty flatcar,
Res 4-axle, with remove- 60.7 by 87+ 48.7 124,500 4,9
able side walls
heavy duty flatcar,
Rmms &~ axle, length is 41.5 by 9.5 49.6 130,000 3,000

less than 15m

heavy duty flatcar,
Remms 4-axie, with remove-
able side walls,

length is less than

ac_

1om

&
paN
.

w
)

a

F ¥
O
o

heavy duty flatcar

Rimmp equipped with stakes,
4-axle, length ls
less than ‘ISm

w
o
-
.
8
.

3
&

by

L]
D

:

zn
B
E
7
~_ T
d
&H
ple}
N
~n
—
N~
(%]
n
2
wn

g

* The Res, Remms, and Samms flatcars have dropsides. The widths shown are the actual

widths of these flatcars. For unrestricted rail transport, the designer should use 8.6,
9.0, and 8.3 ag the maximm item/svstem uwidth for the Res, Remms and Samme flatcars

Yy e Cod &5 RS SYSISW ReS, KOEE, aNC W E T1alla

respectively.
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transport milita ui s

ta 3 i %
tracked vehlcles, and equipment that present at least one of the
following characteristics:

(1) Indivisible weight over 20 metric tons.
(2) Length over 12.5 meters.

(3) Load distribution: more than 16.5 metric tons over
a length of 2.5 meters.

(4) Require lowering of flatcar's drop-sides. (See
table II.)

(5) The F1_tcar/pm11nmpnf unit is not in anfgmltv
with (exceeds) the GIC diagram (fig 3). The GIC diagram does

not include the 15-millimeter-per-half-width tolerance.

c. Military equipment not ordinary or exceptional for

transport. Items that have dimensions that exceed the GIC
equipment gauge but do not exceed the GIC diagram are not
clasgified as either nrd1narv or nxn*pnfﬂnn;ﬂ franqnnrf Thege

items must be centered on the flatcar longitudinal centerline to
avoid an exceptional transport military equipment

classification.

Table II shows that a majority of the availabie heavy
Antv Flat~rare harvra Aamlr hatvheoe ~AF ad Tanac+ EN Srn~hoaco TAaA»
uu\-] A AAWCwAL O AdldQAve AT N xzc.l.gu.\.a \J A QS ATUO W ~\J ALINCALA TS O o A NJA
practical purposes, these flatcars will be considered as the

worst case for European rail transport. Therefore, when
unrestricted foreign rail transport is a requirement, the item
of equipment shall be designed to meet requirements (1) through
(5) in the definition of ordinary transport military equipment
(see para 5.2.3.2.a) when placed on a 50-inch-high flatcar.

5.2. 1.7 NATO

~ el o ot e AVEA & N7

equipment that do not meet GIC
transported on the major NATO ra11 11nes provided they meet
envelope B (fig 4). Figure 5 shows the design gauge for
military equipment that is 8.80 meters long or less (ensures
meeting envelope B). This gauge is envelope B plus a tolerance
(&) Il

. . .
madinr rail 1inoc T+oame nf
272y ral.l ines. items oI

P T B P S e T

or rdllbaf 'sw1ng-1n an TsSwing-oucl”

W
Vo - el h aat2=3 A!:v; e va s C-v-anannv-f- T’-nmc
‘d «a rldd VT 4wl ‘L‘s PEN S O B § i Cai DHVL\'. F S T = 1Y~

~ L

.80 meters long or less that meet this diagram will be assured
rail transport on major NATO rail lines. Items of equipment
greater than 8.80 meters but less than 11.7 meters long and
exceeding figure 5 will still be assured transport on the major
NATO rail lines provided they do not exceed the outline of
figure 6. Figure 6 is envelope B plus a "swing-in and
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GIC DIAGRAM AS DEFINED BY STANAG 2832
(ALSO STANAG 2175)
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NOTE: DIMENSIONS IN MILLIMETERS.

Gabarit Tnternational de Chargement (GIC) diagram.
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THE TRANSVERSE CENTRE LINE OF THIS GAUGE COINCIDES WITH THAT OF THE WAGON.

THE HALF- WIDTHS IN THE DIAGRAM ARE THE MAXIMUM VALUES PERMISSIBLE WHEN O < |, < 4.00 M

THE DIMENSIONS IN BRACKETS APPLY WHEN |, = 4.40 M.

Iz = THE DISTANCE FROM THE EQUIPMENT GAUGE SECTION BEING CONSIDERED TO THE TRANSVERSE
CENTRE LINE OF THE WAGON.

IT IS ASSUMED THAT THE MAXIMUM PERMISSIBLE HALF-WIDTHS VARY LINEARLY BETWEEN SECTIONS
ACCORDING TO WHETHER |, = 400 M OR4.40 M.

/
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THE TRANSVERSE CENTRE LINE OF THIS GAUGE COINCIDES WITH THAT OF THE WAGON.
THE HALF- WIOTHS IN THE DIAGRAM ARE THE MAXIMUM VALUES PERMISSIBLE WHEN O < |, < 440 M.
THE DIMENSIONS IN BRACKETS APPLY WHEN [ = 5.85 M.

ic' = THE DISTANCE FROM THE EQUIPMENT GKUGE SECTION BEING CONSIDERED TO THE TRANSVERSE
CENTRE LINE OF THE WAGON

IT IS ASSUMED THAT THE MAXIMUM PERMISSIBLE HALF-WIDTHS VARY UINEARLY BETWEEN SECTIONS
ACCORDING TO WHETHER Iy =440MORSES M.
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FIGURE 6. Military equipment gauge for lengths between
8.80 m and 11.70 m.
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swing-out" tolerance for equipment lengths greater than 8.80

meters but less than 11.70 meters. When transport on major NATO
rail lines is a requirement, the item of equipment shall be
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5.2.3.4 Other foreign rajl clearances. Rail transport
clearances in foreign countries other than NATO will vary from

country to country. Therefore, for simplicity, when

1Mmracd s mdad Cawoas wem wea s ) deencmen menmands S e smmsrendewed A el mee lhhaw ATAMA
WL Co Ll A LTuU LULCL\J i1 1Aall LLQII&puLL 4il CUUIILL ATO WVLwiliCTL “iiQilil Ivniliv
is a requirement, the item shall meet the requirements in
paragraph 5.2.3.2.

5.2.4 Rail impact testing. Rail transport subjects items
of equipment to severe longitudinal forces. Therefore, items of
equipment must undergo testing to determine SUltablllty for rail

oAb Mhha MTY _OMN_O01NA san = femrm e mdn dmmmmd T vmAaAd A vral I Aaea
LiLiQlIOPUL L. 11l If1lLTOo1UTOoOLVY Ladl .I.lupak—h LEOL 1O UoSTuUu LUV valiidiuailcoc
the structural integrity of the item and the adequacy of the
item tiedown provisions and procedures. Any item that passes

the MIL-STD-810 test should be capable of rail transport without
damage to the item or tiedowns. Therefore, items of equipment
shall be subjected to and successfully complete the MIL-STD-810
rail impact test when rail transport is a requirement.

5.3 Water transportation.

5.3.1 General. Water transport is used for both strategic
and tactical deployments. During strategic deployment, the
majority of US Army equipment will be transported by ship.
Marine Corps equipment belonging to the assault follow-on-

echelon (AFOE) will be transported by strategic sealift ships.
Macd ~F +ha Berr ~avemem sracoal o acen P I B, RN Eha chivmemanmd ~F
oGSt OI WihnEé Gry &argo vessels available for the sSnipment oI
mllltarv carao and uged in militarv eyercises are under the

9 —aawQay TaATLASTOS —aalmT L il

control of the Maritime Administration (MARAD) or Military
Sealift Command (MSC). Such fleets include the Fast Sealift
Squadron, the Maritime Prepositioning Ship Program, the National
Defense Reserve Fleet (NDRF), and the Ready Reserve Fleet
(RRF) ,a subfieet of the NDRF. The US dry cargo fleet consists
of four conventional ship types: breakbulk, container, barge
Parr1prc and roll on/roll off anDn\ Various comhinations of

- - = LNastm AI) A \aVWwalw gy . KQaavias vvinarasaGl vaveaio

these four ship types also exist. For example, combination

container/breakbulk, container/RORO, and container/barge vessels
are in service.

5.3.2 Breakbulk general-carqo ships. The hold’
configuration on most breakbulk ships is generally the same,
~Ancictring Af Fiva +A cavan hAalAdes Larh hnlA hae +hyan +A~ fFivae
VVIIULH\-LIIS s A A AV -\ 2T VTl AANJANAD o AaCAN~LE A4S A4 AAlA ddd S L A AV
decks and hatch covers that allow access to the different decks.
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Cargo operations on breakbulk vessels are lift on/l1ift off
(LOLO). Each hold on a breakbulk vessel is served by ship's
gear. Table III gives dimensional and weight capability data
for two representatlve classes of breakbulk vessels.

5.3.3 cContainerships.

5.3.3.1 Geperal. Modern containerships (to include
combination ships) are designed to carry all or part of their
cargo load in containers. The containership allows containers
to be secured without the use of dunnage. Containerships also

have the capability for transporting containers that are stacked
on the vessel deck. SEM is transportable on containerships as

ondeck cargo or in flatracks and seasheds that fit in the
containership's cell guides.
5.3.3.2 Full containerships. These vessels carry

containers as their normal, full cargo load and have little or
no capability for carrying other types of cargo except for cargo
placed on the hatch covers. All modern, full containerships are

nonself-sustaining. Shoreside container gantry cranes, mobile

cranes, or floating derrick cranes are required for cargo
operations. Cargo dimensions are dictated by the
characteristics of the container(s) used (see para 5.8).

5.3.4 Combination ships. A great number of combination
containerships are currently in service. These vessels are
usually smaller than full containerships and are generally
self-sustaining In many cases, the combination containership

is a modified breakbulk or RORO vessel. Table IV provides the
characteristics for carrying breakbulk cargoc on combination
ships.

5.3.5 Barge carriers.

5.3.5.1 General. The Lighter Aboard Ship (LASH) and Sea
Barge (SEABEE) transportation systems operate similar to a
containership. In these systems, cargo is stowed in unitized
lighters or barges. The barges or lighters are then stowed

aboard a barge carrier or mother ship. One major difference
between containerships and barge carriers is the amount of cargo
that barges or lighters can handle. LASH lighters and SEABEE
barges have cubic capa01t1es of 20,000 and 40,000 cubic feet,

respectively. The barge carrier/mother ship is self-
sustaining. The LASH system uses a gantry crane to load its
lighters, while the SEABEE system has an elevator to load its
barges.

5.3.5.2 LASH. The LASH system consists of a fleet of
lighters and a lighter-carrying vessel or mother ship. The
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TABLE 1V. Deck and hatch characteristics of a typical combination vessel.
Hatch Opening 1/ Height in Hold 2/ Allowable Deck Load Boom Lift
MARAD Design Hold No Length by Width Minimum to Maximm Minimum to Maximum Capacity
(ft) (ft) (ib per sq ft) (LTON)
C5-5-78a i 41 ft 11 in. by 8 ft 10 in/ i5 ft i1 in. to 22 ft 6 in. 380 to 810 5
(combination) (port and stardboard)
41 ft 11 in. by 17 ft 3 in.
{center)
2 41 ft 11 in. by 17 ft 11 in| 16 ft 0 in to 22 ft 6 in. 340 to 810 30
{port and starboard)
41 ft 11 in. by 17 ft 3 in.
(center)
3 41 ft 11 in. by 25 ft 8 in. 15 ft 9 in. to 22 ft 6 in. 650 to 2,450 30
(port and starboard)
41 ft 11 in. by 17 f£ 3 in.
(center)
4 41 ft 11 in. by 25 ft 8 in. 15 ft 9 in. to 22 ft 6 in. 650 to 2,450 30 and 70
(port and starboard)
4% ft 11 in. by i7 ft 3 in.
(center)
5 41 ft 11 in. by 25 ft 8 in. 15 ft 9 in. to 22 ft 6 in. 650 to 2,450 30 and 70
(port and starboard)
41 ft 11 in. by 17 ft 3 in.
(center)
6 41 ft 11 in. by 25 ft 8 in. 15 ft 9 in. to 22 ft 6 in. 650 to 2,450 30
(port and starboard)
41 ft 11 in. by 17 ft 3 in.
(center)
7 41 ft 11 in. by 25 ft 8 in. 16 ft 9 in. to 22 ft 6 in. 190 to 490 S

1/ Vvalues given are actual dimensions.

clanmanes

Ciearance.

2/ Values given are actual dimensions.

clearancacs
ciearances.

For design purposes, subtract 12 in. from the listed values to ensure adequate

For design purposes, subtract 6 in. from the listed values to ensure adequate

w

=




7bc;§}\/n|oaded from http://www.everyspec.com

MIL-STD-1366C

lighters are handled by a 500-LTON, rail-mounted, gantry crane,
which can travel the entire length of the cargo area. During a
typical loading cycle, lighters are lifted over the transom

»ir ~SYana The cantrv crana then travels

. A Ylassva gy i Tasss waatras wald Ve

1\4“9
the lighters in deep hold cells, athwartship.

5.3.5.3 LASH lighters. Figure 7 shows specific lighte

characteristics. The interior of the lighters is fitted w
two levels of tiedowns. The Ilrst level of tiedowns consi
1'\

M
y ot of R
o

ahnava +ha Aan~l Tha aearnnd laval nage +the csame numher of
AN V wdidCe Al e *‘l; PGl ANA E AR A AAGA &F L2 s BE S & B VRIS St B

tiedowns as the first level. These tiedowns are located 8 feet
above the deck. Each LASH lighter has a 370 LTON capacity.

5.3.5.4 SEABEE. The SEABEE system operates similarly to
the LASH system. Barge stowage is configured for deck loading.
Barges are stowed and discharged by a stern-mounted, submersible

chim alawra+~r Dasvrmancs avran +rancfar»a’d fram +ha al cnra'l-r\v-
Sl TaTvauLul . PpaAalyco airc LCAGQIIDOATLALATU LAV Viie CacvvVvaawwa
platform to one of the three decks for stowage by two large

transporters.

5.3.5.5 SEABEE barges. Figure 8 presents the
characteristics of a typical SEABEE barge. Each SEABEE barge

has a 834 LTON capacn:y.

5.3.6 Roll-on/roll-off (RORO) ships.

5.3.6.1 General. The RORO ship is primarily a vehicle
transporter that allows vehicles to drive on or off the ship via
ramps. RORO cargo includes wheeled,. tracked, self-propelled,
and towed vehicles and equipment. Most modern RORO vessels not

only carry vehicles but also carry a combination of containers

anA /A hraallitl )l ~ass s~ A carinc ~nf aviEFarnal and in+tarnal ramnec
i \A/ VA ML TANMALIN ua;\ju o [ A ——p Sp S —y~J S A CA\..‘.—A. AA<A A A ldAna A ldd e h AACA A A Cldiipr s
facilitate the loading and discharge of RORO cargo. To maintain

safe operations, the ramp angle for loadlng/unloadlng procedures
is no greater than 15° When designing wheeled or tracked
equipment, the mater1e1 developer/contractor must allow for
adequate clearance underneath the vehicle to prevent contact at
“rest/toe for a 15° ramp angle.

5.3.6.2 Fast sealift ships (FSS). The most prevalent RORO
vessels available for military training and exercises are the
FSS of the MSC Fast Sealift Squadron. These vessels have
secondary container, seashed, and breakbulk capabilities. The
FSS is a side-ramp loading vessel Figure 9 shows the general

- o~ A . 1 =1 _ vy - - 2 e e e e o Qe -1 3
layout of the FSS vessels and tables V and VI give specific hold
ArmAd wamm s ECasemad 3 A Tt rrrrac 1N +HhvAiv~vh 19 ochAartr Aat+ary1aAd
Qiivd L Qi ldililviuaiacaivile. LilYgyuico PRV Cill VUil 1o DILUW ucCc LwLAaddicTuu
profiles of the FSS vessel.
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NOTE:
VALUES ARE ACTUAL DIMENSIONS. FOR DESIGN PURPOSES,
SUBTRACT 12° FROM THE HATCH OPENING VALUES TO ENSURE
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GWUATE OVERHEAD CLEARANCE.

FIGURE 7 (sheet 1 of 2). LASH lighter characteristics.
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NOTE: VALUES GIVEN ARE ACTUAL DIMENSIONS. FOR DESIGN
PURPOSES, SUBTRACT 6° FROM THE ACTUAL GIVEN HEIGHTS
TO ENSURE ADEQUATE OVERHEAD CLEARANCE.

SIDE VIEW

FIGURE 7 (sheet 2 of 2). LASH lighter characteristics.
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FROM CLEAR HATCH OPENING VALUES, AND 6" FROM HEIGHT VALUES TO ENSURE

VALUES GIVEN ARE ACTUAL DIMENSIONS. FOR DESIGN PURPOSES, SUBTRACT 12"
ADEQUATE CLEARANCE,

NOTE:

SEABEE barge dimensjona

FIGURE 8.
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TABIE V. FSS hold summary.
Hold Deck Deck Strength . RORO Clear Height I0IO Clear Height
(1b per sq ft) (fr) (1rT)
1 Main 200 NA 8 ft 0 in.
Second 525 8 ft 0 in. NA
37 ft Flat 200 NA iz £t 8 1in.
2 Weather 200 13 ft 0 in. NA
A 525 13 ft O in. 19 ft 6 in.
B 525 13 £t 0 in. 13 ft 6 1in.
C 525 13 £t 0 in. 13 £t 6 in.
D 525 13 f£ 0 in. 13 ft 6 in.
E 200 8 ft 2 in. NA
3 Weather 200 13 ft 0 in. NA
A 525 13 £t 0 in. 19 ft 6 in.
B 825 13 ft 4 in. 13 ft 6 in.
C 525 13 ft 0 in. 13 ft 6 in.
D 525 13 ft O in. 13 ft 6 in.
E 200 8 ft 2 in. 8 ft 6 in.
4 Weather 200 13 ft 0 in. NA
A 525 13 ft O 1in. 19 ft 6 1in.
B 525 13 ft 4 1n. NA
C 525 13 £©t 0 1n. NA
D 525 13 ££ 0 1n, NA
E 200 8 ft 2 1n. NA
NOTE: RORO clear heights are based on smallest constraints (height of
watertight doors) on route from side port opening to hold. These

values are actual dimensions. For design purposes subtract 6 in.
from the RORO and IOIO clear heights to ensure adequate clearance.
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TABLE VI. FSS fixed- characteristics.

Leading , Ramp
Strength

From To Width (ft-in)|Height (ft-in)! (1b per sq ft)
2d Deck, 1 B Deck 12 ft 0 in. 10 £t 0 in. 525
A Deck B Deck 18 ft 0 in. 13 ft 0 in. 525
B Deck C Deck 18 ft 0 in. 13 £t 0 in. 525
C Deck D Deck 18 ft 0 1in. 13 ft 0 in 525
D Deck E Deck 12 ft 10 in.| 8 ft 2 in. 200
MD (AFT) A Deck 12 £t 0 in. 8 ft 4 in 200

NOTE: The width and height values given are actual dimensions. For

de_~31gn purposes subtract 12 in. from the width values, and

rom the height values to ensure adequate clearance.
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5.3.6.3 Cape D class. The Cape D class of RORO ships were
designed and builit as commercial vehicle transporters.
Currently, these vessels are configured as wheeled and tracked
o

RORO carriers with some container stowage capability. Table VII
provides Cape D vessel characteristics.

5.3.6.4 Cape H class. The Cape H class of RORO ships were
designed as combination RORO and container carriers for
operations in underdeveloped ports. Lift-on operations are

-—m e e W 2 . 3 __2 oA = —— e = e 2 - e A A PR Mol o YT
acCccoumplilisinea wiun a 35-LTON (.rdpdbl(-y pBQEdeL cralie. iTaple vil
Nnravidas Cana I wvaceal ~rharantaricei~ce

PEVVAUCO vAape 3 v e8sei Cihiaracdceriscics.

5.3.6.5 Miscellaneous RORO vessels. Other RORO vessels in
the current RRF and available for military use include the Cape
I class, Lyra, Ambassador, American Eagle, and the Admiral Wm.
M. Callaghan. Table VII provides specific ship characteristics
of these vessels.

5.3.7 Support vessels. To SApport cargo operations at
underdeveloped ports, the military is establlshlng a fleet of
support vessels. Such vessels include auxiliary crane ships
(T-ACS). The primary function of these vessels is to load or
discharge nonself-sustaining cargo; however, these vessels can

aliso carry cargo and watercraft both on and below deck. Table
o
[

XITTT ——~ee s —— e o o P .

. me £ mea M_ Ao
V.L.L.L yLUV.Lu!:b LLdllprl.l— blldldbLCL.Lb 1CS 1LUL LilE 17TALO.

5.3.8 Loagistics-over-the-shore (LOTS) ovperations and inland

waterways.

5.3.8.1 General. LOTS operations involve transferring
military equ1pment and supplies from cargo ships anchored
offshore to the beach in support of forces ashore. This
+tranacfar AF ~areamn Fram chin A chAara 1 armrcrAamnlichad iy mil34+argy
e d LAAANT A N A AT S \au;\.’u A A WA Dllbtl LSS DAANJ A P ) u\r\wvmy‘-.&gll‘—u A-II wa.a.a.\—u&]
llchteraae- The liahteraae used to offload carao vessels

(conventional) vessels. The lighterage must be compatible with
the vessels they service and the cargo needing transportation.
Table X lists the lighterage as they are best paired to
particular cargo vessels. The designer must aliow for adequate
clearance underneath the vehicle to prevent contact at the ramp
(‘rpqi‘/fne for a 1‘;0 ramn anale

il s aQalpr Qg ass

5.3.8.2 Amphibian. Amphibious craft fall under two basic
categories, wheeled and air cushioned. The lighter amphibious

amphibious craft. An example of an air cushioned amphibious
Arafde 1o Fha VTl as At vvmbltan srakl It AT A_IN e S TAMNITI_ANNY mi ~
“wiLQlLL. 1O il J...L\dll\.t:l. all \.uau;uu velllioeile—ov LUlIlD ftlanvwv=Touv) . 111
transport weight and dimensioconal constraints for the amphibious
watercraft are given in table XI.
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TABLE VIII. Auxiliary crane ship characteristics.

IN0.—

Cargo Hax Boomi/
MARAD Number of Vessel Length | Beam | Max Draft | Speed | Deadweight | Capacity
Ctassification | Vessels Name (ft) (ft) | (ft) (kn) (LTON) (LTON)
C6-S-1aod 1 Keystone State (T-ACS 1) 669 76 33 22 “0,000 105 (tandem)
C4-S-1ad 2 Gem State (T-ACS 2) 669 76 33 22 11,000 105 (tandem)
Grand Carwon State (T-ACS 3)
C5-S-MAT3c 3 Gopher State (T-ACS 4) 610 78 32 20 12,700 120 (tandem)
Flickertail State (T-ACS 5)
Cornhusker State (T-ACS &)
C6-S-MA1Ixb 2 Diamond State (T-ACS 7) 668 76 33 20 11,700 120 (tendem)
Equality State (Y-ACS 8)
|
i C6-S-MakDd 2 Green Mountain State (T-ACS Q) 645 s 32 20 6,500 120 (tandem)
'! Beaver State (T-ACS 10)
Clear hatch opening dimensions for Y-ACS 1-3. (Gem State)
Hatch 2/
Dimensions
Hold Deck (Ft-1n)
Center port & Starboard
1 Focsle 21 - 0" x 19 - 4»
2 Main . 430 - 3w x 26 - 10v
43¢ - 3w x 18 - 2m
3 Main L3+ - 3 x 26* - 0%
4 HMain 43 - 2% x 26% - 10 43+ - 2* x 18* - 2¢
4A Main 431 - 2w x 26' - 0% 43" - 2% x 18' - 2%
4B Main 43 - 2w x 26 - 10" 43 - 2% x 18 - 2¢
5 Hain 41 - 11 x 26* - 0"
6 Main L3 - 3% x 26 - 10"
7 Main 25 - 10" x 26* - 10

/ See Table X for additional T-ACS crane capabilities,
/ The values given are actual dimensions. For design purposes, subtract 12 in. from the length and width values to ensure

adequate clearance.
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TABLE X. LOTS lighterage compatibility.

Ship Type , Lighterage

Breakbulk LCcu, LCM-8, LA?C-LX, LACV-30
Container Causeway ferry, LCU, LARC-LX, LACV-30
RORO Causeway ferry, LCU, LCM-8

LASH Craft for barge towing

SEABEE Craft for barge towing
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TABLE XI. US Army and Navy lighterage.

Cargc | Cargo Bow 8o 1/ | Bow i/ Stem Stern 1/ | Ster
Deck Deck Cargo R Ramp Height Ramp Ramp Heigl
Length Width Capacity |Capecity Width Limit Capacity Width Lim
(ft) (£t} {short tons) {short tons): (ft) (fr) (short tons): (ft) (ft
LACV-30 51.50 32.50 22.5 2/ LT NA NA NA NA NA
LARC-LX 42.25 13.83 3/ 60.0 60.0 13.83 NA NA NA NA
LCH-8 L2.75 14.50 60.0 60.0 14.50 RA NA NA NA
LCU- 1466 75.50 29.50 168.0 - 14.33 NA NA NA NA
1646 110.00 28.00 i79.2 65.0 14.00 NA 97.5G 18.00 NA
2000 108.00 38.75 350.0 129.0 16.00 30.00 NA NA NA
256.00 60.00 2,016.0 - 28.00 47| 43.50 - 25.00 21.50
Mark 37.50 10.83 34.0 - 10.83 NA NA HA NA
5/
Mark
MOD-2
Steel) 42.00 14.00 60.0 - 14.50 NA NA NA NA
(Aluminum) | 42.00 17.00 65.0 - 14.50 NA NA NA NA
U-1646 5/1100.00 12.75 200.0 - 14.00 NA - 18.00 NA
CAC &/ 67.00 27.00 75.0 5.0 28.33 NA 75.00 14.83 NA

Values given are actual dimensions. For design purposes, subtract 12 in. from the width and 6 in. from
the height limitations for ramps to ensure adequate clearance.

See figure 13 for LACV-30 deck strengths.

Width is restricted to 12.91 ft so that the item is within the inside tiedown rings. (See figure 14)
For wheeled and tracked items, the width of the ramp itself is 19 feet. Therefore, the maximum item
width from outside-of-tire to outside-of-tire or outside-of-track to outside-of-track is 19 feet minus
1 foot to ensure adequate clearance on the LSV bow ramp.

The LCMs 6 and 8 and LCU 1646 are USMC landing craft. The cargo deck width of the LCU 1646 varies from
12.75 ft to 25.00 ft throughout the vessel. For design purposes, use the 12.75-foot worst case value.
The Landing Craft, Air Cushioned (LCAC) is a Navy landing craft. The cargo deck contact-area pressure
limit is B0 psi. Areas used for loading or untoading cargo, such as ramps, are restricted to wheel or
track loads equal to a verncal load factor of 1.5 g of the vehlcle welght. The cargo capacity listed

fanm tha 1 1 S ot 82 avioal o ma s mm o mmimmin e d Za LN N el
TUY e LW (23 U ils Over u)uu rate \IIBAIM Largo DB’-‘CI‘ l"e (Uiml Lwlly lm 15 V.V LUnSs.
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5.3.8.3 Landing craft. Landing craft are conventional
watercraft designed to transport cargo from ship to shore.
Landing craft consist of three basic classes: landing craft
moarhanir»ad (TOrM) TanmAing ~vafé ni--l'l14-\r (T.T1Y and 1N

M WEAAAL S A A \ &Ned’a ) 5 A4 LI rde A A W e e e W \ &F—s gy AsANA P 4

’
support vessel (ISV). Table XI-nrov1des transport
dimensional constraints for the landing craft.

5.3.9 Designing for transport aboard amphibious ships.

When transport aboard amphlblous shlpplng is a requlrement the

materiel ueve.Loper anq/or COH‘CI‘&C‘COI’ shail Qe51gn SEM to th
C

st
ht

and

3
e
Q pee
N pe
Q

b s e~ 1A~ s €I ~A delnm Ok R e P B RSN N = Pt e e
UUIIDMLGLIIDD J.ucu\.).a..!.cu .Lll \.uc DIILP S Wau;ug \—luzl.awt.c:.;.a\_

Pamphlet (SLCP) for the required class of amphibious ship. The
SLCPs are prepared by the Navy for each amphibious ship. SLCPs
can be obtained from the Defense Technical Information Center,
Cameron Station, Alexandria, VA 22304-6145.

] m'

[

5.4 Fixed-wing air transportation.

791,
n Fix

5.4.1 Gene ral. ATL-STD-

T
for Internal Aerial Deliverv

aa

pode b

general design and performance requirements for transport of
military equipment in Military Airlift Command (MAC) cargo
aircraft and long-range international Civil Reserve Air Fleet
{(CRAF) aircraft. This standard also contains general design and
performance requirements for military equipment to be airdropped
from US Air Force cargo aircraft.

5.4.2 Air transport by MAC and CRAF aircraft. New items of
equipment shall be designed to meet MIL-STD-1791 requirements
when f1xed-w1ng air transport is a requlrement. The MIL-STD-810

— LA - P Py Wapp | e e 2 e

5T lS often used to verLLy the shock Lequ.Lremean

5.4.3 Air transport by Navy and Marine Corps fixed-wing
aircraft. New items of equipment requiring air transport aboard
Navy and Marine Corps fixed-wing aircraft, must meet weight,
dimensional, and tiedown limitations of the aircraft. Tables

XII and XIII and figure 15 establish general design requirements
for transport of military equipment aboard Navy and Marine Corps

flxed—wlng aircraft,

5.4.4 Air transport by Army fixed-wing aircraft. New items
of equipment requiring air transport aboard Army fixed-wing
aircraft must meet weight and balance, dimensional, and tiedown

limitations of the aircraft. Tables XIV and XV and figures 16
and 17 establish general design requirements for transport of

mi]if‘aﬂl omMmiirnmant ahAarA Avrmu vaaﬂ_tr-lnn air~raft Thaoa
——-.-.\-o“g \.— UL!IMA\'IIM CAMININA A A4 nLLuJ e e N4 3 A dd Wwdh VAL oo A AdANe

mater1el developer/contractor shall design and demonstrate the
SEM to meet these requirements.
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}o— 8.3
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B

LACV-30 deck loading limits,

NOTE:

THE DECK LOADINGS SHOWN ARE
MAYIMUIM AL OWARI E LINIFORMLY
DISTRIBUTED DEAD WEIGHTS.
WHERE DECK PRESSURE EXCEED

Tures vail g ncAncne
1T "‘hJEs Lw \c"D'J‘IU 4

MUST NOT BE USED. LOAD SPREAD-

ERS CANT BE USED ON SIDE DECKS.

uniformly distributed

cargo in pounds per scuare foot.
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TABLE XI11. Navy/Marine Corps fixed-wing cargo aircraft
Fuel Internal/
Aircraft Conditions Take-Off Wt. External (JP-5) Wt. Payload
(ib) (lb/Lb) (lb)
C-2A(R) Bagic Cargo Mission 54,354 12,400 7,240 (cage installed)
(with cargo cage)
Max. Payload Mission 54,354 9,640 10,000 (cage removed)
(without cargo cage)
KC-130R Desian Max. Payload 155,000 47,328/0 34,965
(Load Factor (LF) = 2.5)
Design Wax. Fuel 155,000 47,328/15,592 19,373
(LF = 2.5)
Max. Overload 175,000 47,328/9,965 45,000
(LF = 2.25)
C-98 8 Full-Size Pallets 110,000 18,215/None 32,444
(463 L, 108 in. by 88 in.)
6-1/2 Full-Size Pallets 110,000 27,779/Rone 22,880
(full-size 4431 pallet,
108 in. by 88 in.)
(half-size 463L pallet,
54 in. by 88 in.)
NOTE: V-22 aircraft criteria are in the Navy,

52
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NOTE: vt

LF. = 225 WHEN ZERO FUEL WEIGHT (ZFW) EXCEEDS 117,892 LB OR GROSS WEIGHT
EXCEEDS 155,000 1B
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FIGURE 15. (sheet 1 of 3) Navy/Marine Corps fixed-wing cargo

aircraft loading conditions.
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TABLE XIV. Army fixed-wing cargo/utility aircraft.

Take Off | Usable Maximum
Aircraft Conditions , Weight Fuel Payload Range
(1b) (1b) (1b) (nm)
C=12 1. Standard Day 12,500 2,000 2,000 880
2. Zero Wind
U-21 3. Max Range Pwr 9,650 1,550 2,000 540
4. Fuel: JP-4*
C-23A 5. 10,000 ft. MSL 22,900 1,600 4,950 400
6. Figures based
C-23B on Max Payload 25,600 1,990 7,280 500
*Use of different type fuels may alter data slightly.

57
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COMPARTMENT A B C D E F G H
Maximm distributed 50 | 125 | 15 150 | 150 | 125 | 125 | 125
Loading (PSF)

Rumning ILoad 150 400 600 600 600 400 400 400
(PLF) v

Maximm Individual 500 (2500 |2400 {1330 760 |2530 |2530 600
Capacity (1b) 2/ 3/

Concentrated 1d (PSI) - 10.5 (12.5 |12.5 |12.5 |10.5 |10.5 }|10.5
(see T.0. 1C-23A-9) 4/ 5/ 5/ 5/ 4/ 4/ 4/
Local - 45 45 45 45 45 45
Strength (PSI)

on ane local sg. in.

(see T.O. 1C-23A-9)

NOTE:

left roller are used.

distributed with
the heaviest load

about F.S. 251.5

D E
1/ Running Load 530 530 530
(PLF)
2/ Maximm individual 2125 {1175 | 670
catpaJ;txnent ‘
capacity (1b)
3/ Cargo to be

Subject to the
max distributed
loading of 125 PSF

Qhiart +A tho

UWJW\. A d
max distributed
loading of 150 PSF

GIRE 17 (shee

Loia

C-23A campartment

[e)]
ot

1/ & 2/ apply when center roller conveyor and either right or
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. . .
5.5.1 General. Rotary wing aircraft are mainly for
short-range, tactical transport missions. These aircraft have

the advantage of transporting essential equipment directly to a
forward area without having to contend with en route terrain
obstacles or damaged road or railroad systems. The US Army
rotary-wing fleet has three types of helicopters that are used
to transport cargo: the UH-1 and UH-60 utility helicopters and
the CH-47 cargo helicopter. These uéllCOpLexb can transport
loads externally underneath a helicopter via a helicopter
sling. All three have an internal air transport capability.
The US Navy/Marine Corps lists the UH-1N, SH-2F, SH-3G, CH-46E,
CH-53A, CH-53D, RH-53D, CH-53E, MH-53E, SH-60B, SH-60F, HH-60H,
and MV-22 helicopters as having an external payload capability.
The UH-1N, SH-2F, SH-3G, CH-46A/D/E, CH-53A, CH-53D, RH-53D,

— _ PP, | 7N L\-1:~A.,A.A__,
CH-53E, MH-53E, SH-60B, SH-60F, HH-60H, and MV-22 helicopters
are US Navy/Marine Corps rotary-wing aircraft having an internal
payload capability.

5.5.2 Rotary-wing aircraft external air transport
capabilities. Each helicopter has a maximum payload rating;
however, the 1ift Capablllty and range of each helicopter di
for each mission. The temperature, altitude, and fuel carr
in the helicopter must be considered for each mission.
Helicopters rarely fly at their maximum payload rating. The
maximum external loads given in table XVI are for the US Army
rotary-wing aircraft. Table XVII provides the maximum external

loads for the US Navy/Marine Corps rotary-wing aircraft.

5.5.3 Rotary-wing aircraft internal air transport
capabilities. The weight and dimensicnal design limits for
equipment to be internally transported by US Army rotary-wing

aircraft are in tables XVIII and XIX. These design limits allow
for required safety clearances between the equipment and side
walls and ceiling of the helicopter. The information for the
UH-1, UH-60, and CH-47 cargo tiedown provisions is shown in

flgures 18, 19, and 20. Charts for maximum package sizes are
divon €Ay ‘nﬁnma&‘nn i1 Fiiivoc ) and 29 Wat e+ ~amA
Yiveil LUl 4ilividaLivil 1l Liyg4urco é.L, L4, ajilul LI . weilylic anu
dimensional limits for equipment tc be internally transported by

US Navy/ Marine Corps helicopters are given in tables XX and
XXI, respectively. Cargo configurations shall be considered in
the design to allow the use of sufficient cargo tiedown rings
without overloadlng the tiedown provisions for the appllcable

aircraft u51ng the requlrect crash load restraint criteria.

5.5.4 Natick helicopter certification. The US Army Natick
Research, Development and Engineering Center (Natick) is the

respon51b1e agency for the certification of all SEM transported
via external air transport (EAT) under all DOD rotary-wing

62
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TABLE XVI. US Armv rotary-wina aircraft maximm external

a2 A ~_ o ks A -~_ _ o __._ lho - - AANA La '*\o r rA NN Le Mo
nevicopter car HOOK Sea evel, C,0N TT, U T “, U 1T,
Limit (lb) 30 n.m, . 30 n.m. 30 n.m.
UH-1H w/Comp. 4,000 2,550 2,600 1,150
Main Rotor
8lada
UH-A0A 8, 000 7,850 7.350 4,750
UH-60L 8,000 8,000 8,000 6,800
MH- 60K 8,000 6,700 5,900 3,250
CH-47C w/-712 20,000 20,000 19,200 17,550
Eng. & Fiber-
glass Rotor
Blades
CH-47D 26,000 cntr 25,150 23,200 16,450
17,000* fwd/aft
MH-4TE 26,000 cntr 20,650 19,200 16,400
17,000* fwd/aft

Mission: (1) Warm-up. 8 min. at idle power.

(2) Take-offs/hover (OGE) 1 min. at T/O power.
(4) Hover (OGE) 1 min.
(5) Offload payloed.
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TABLE XVII. US Navy and Marine Corps rotary-wing aircraft maximum external payloads.

Helicopter Cargo iook Mission Profile i/ Ambient Conditions
Limit (lb) Na‘xinup External Load (lb)
Sea level, 60° F 2,000 ft, 70° F 4,000 ft, 95° F

77777 ) 30 nautical miles 30 nautical miles | 30 nautical miles
UH-1N 5,000 2,646 2,681 1,937
SH-2F 4,000 2,512 2,474 1,033
SH-3G 8,000 4,335 2,852 3
CH-46E 10,000 5,915 5,481 3,783
CH-53A 20,000 13,763 9,522 3,982
CH-53D 20,000 14,693 13,891 7,860
RH-530 26,000 11,218 11,299 7,438
CH-S3€ 35,000 34,771 28,298 18,177
MH-53E 36,000 30,448 23,311 13,492
SH-608 6,000 4,896 4,372 1,611
SH-60F 6,000 5,286 4,925 2,006
HH-60H 6,000 5,000 4,625 1,565
My-22 15,000 13,325 9,335 7,480

(1) Warm-up, 8 min. at idle power.

(2) Take-off/hover 1 min. at intermediate rated power (IiRP).

(3) Cruise at 100 knots for 30 nautical miles with external load.
(4) Hover 1 min. at IRP.

(5) Offioad payload.

(6) Return at best range speed for 30 nautical miles.

(7) Reserves: 20 min. at best range speed.

cn
ey
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TABLE XVIII. US Army rotary-wing aircraft maximum internal payloads.

Helicopter sea level, 60° F | 2,000 ft, 70° F 4,000 ft, 95° F
30 n.m. 30 n.m. ’ 30 n.m.
UH-1H w/Comp. 2,600 2,600 1,150
Hain Rotor
Blade
UH-60A 8,050 7,500 4,850
UH-60L 8,450 8,500 6,950
MH - 60K 6,900 6,100 3,400
CH-47C w/-T12 20,300 19,700 18,000
Eng. & Fiber-
gless Rotor
Blades
CH-47D 23,300 23,350 16,900
WH-4TE 21,350 19,750 16,900

Mission: (1)
(2)
3
(4)
(5)
6)
(7)

Warm-up. 8 min. at idle power.

Take-of f/hover (OGE) 1 min. at T/0 power.

Cruise at best range speed for 30 nautical.

Hover (OGE) 1 min.

0ffload payload.

Return at best range speed for 30 nautical miles.

Reserves: 20 min. at best range speed.
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CARGO
RESTRAINT
NET RING
TopoF
\ Y CABIN
:I Mﬂ

N

h
/N

[N\ _eameo N\ ([ .

N——————

(PN
Y] \( capacry  JJ

EACH

-~

/NS —/

m CARGO NETTING
STA 20R.0 STA 179.0 05 EQUIPMENT STOWAGE
LOOKING TO THE FRONT LOOKING TO THE FRONT ~ COMPARTMENTS (FORCE

RESTRAINT 1000 POUNDS
EACH)

STA 402.19 - LOOKING TO THE REAR

o () ()
\2) N \,/
l

3530252015105

(g’)_ ‘l_---- A — - —
-V/ W/////////////j

5 10 15 20 25 30 3
i 1 I i [

© TIEDOWN FITTING
5300 POUNDS CAPACITY

270 —

7 s
w7 WM/////M

MAXIMUM
COMPARTMENT
CAPACITY
IN POUNDS

£1 O0OR CAPACITY
POUNDS PER

Dne £ANY
SQUARE FOOT

5460

7.

300

8370

300

]
e - Q INIW1HVJNOID -"—oi‘——— 3 INIWLHVANOD —
]

N
sTa -
Rt
—

- 3 ININLIHVYAINOD —- —

FIGURE 19. UH-60 cargo tiedown arrangement.
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i o ,
RN DOORWAY RICHT

—— |
| — A}
4
MAXIMUM PACKAGE SIZE TABLE
CABIN DOORS
HEIGHT - INCHES
WIDTH 504
INCHES UNDER 51 52 53 54 ] (S X
MAXIMUM LENGTH - INCHES l‘
6 102 102 102 96 93 54-
a8 102 102 102 96 93
50 101 101 101 95 © 92 ‘
52 100 100 100 sS4 22 l
. na og oo Q1 91
oa Iy L
56 98 98 98 93 91
58 97 97 97 93 91
68~
60 96 96 %6 91 90
62 93 93 93 29 87
o4 o 3 1 & CABIN DOOR - BOTH SIDES
66 86 86 26 80
68 80 80 &0 77

NOTE

IF GUNNERS AREA NOT USED, LENGTHS
ARE APPROXIMATELY 90% OF TABLE VALVES

FUR OV TASLC

FIGURE 21. UH-60 maximum package size.
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Helicopter Mission Profile 1/ Ambient Conditions
Maximm Internal Load (ib)
[l
Ses level, &0°%F 2,000 ¢, 70% 4,000 v, 05%
30 nautical miles 30 nautical miles | 30 nautical miles

UH- 1N 2,713 2,754 1,997
SH-2F 2,663 2,659 1,140
SH-3G 4,480 2,954 153
CH-46E 6,026 5,596 3,886
CH-53A 13,841 9,561 3,990
CH-53D0 14,768 13,972 7,910
RH-530 11,268 11,310 7,442
CH-53E 34,986 28,600 18,591
MH-53E 30,883 23,613 13,906
SH-608 5,025 4,494 1,720
SH-60F 5,634 5,065 2,144
HH - 60H 5,219 4,767 1,682
WV-22 13,845 9,838 8,011
1/ Hission profile:

(1) Warm-up, 8 min. at idle power.

(2) Take-off/hover 1 min. at intermediate rated power (IRP).

(3) Cruise at best range speed for 30 nautical miles.

(4) Hover 1 min. at IRP.

(5) oOffload payload.

{6) Retuin at best rahge speed for 30 nautical miles.

(7) Reserves: 20 min. at best range speed.
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2/ Structural floor load Limits for entire cargo compartment. :For wheeled vehicle, conveyor, etc. load limits, see
respective cargo loading manual, Naval Air Training and Operating Procedures Standardization Program (NATOPS) Flight
Manual. Aircraft Weight and Balance Manual for each aircraft.

3/ 73 in. when single point cargo hook is stowed and 75 in. unstowed.

4/ 58 in. aft cabin when Mine Counter Measure (MCM) equipment is installed.

5/ Dyneamic restraint requirements of figures 8 and 9 of MIL-STD-1290A for maximum controlled displacement of cargo to the

peak acceleration shown.

TABLE )XXI. Constraints for N ari rotary-wing sircraft.
Cargo Opening Dimensions 1/ . Carfo Comper tment ' Crash Load Restraint Criterias
Aircraft
Location width Height Length Width Height Structural Fwd Aft Lateral Up Down
(st floor| Floor lo=d §'s  &'s S's G's | G's
line) Limits 2/
(in.) (in.) (in.) ¢in.) (in.) (lb/ft sq)
SH-3G Side 68 60 231 76 71 300 8 4 4 4 4
" W-44A/D/E | Dear Damn | 70 40 | 200 » 40 3 10 75 2 2 |10
H-4LA/D/E | Rear famp 70 40 1 290 2 49 300 o .5 2 3 10
SH-60B | Side (93 4 "130 73 54 25 8 4 4 « | 8
SH-60F | Side 4k ss 130 7 54 75 Fud Cabin | 8 & 6 “ | 8
300 Aft Cabin |
| ; ‘1
HH - 604 " Side o 54 . 130 73 54 75 Fwd Cabin | 8 4 &4 4 8
7 300 Aft Cabin |
|
CH-53A 1 Rear Ramp | 96 a4 | 450 90 144 300 7.5 3 3 |0
| CH-53D ! Rear Ramp 96 7 : 450 90 7 300 10 7.5 3 3 10
!
RH-530 Rear Ramp 96 7 450 90 77 300 i0 7.5 3 3 i0
CH-53€ " Rear Rawp | 96 77 450 90 77 3/ 300 10 7.5 3 3 ] 10
MH-53E Rear Ramp 96 14 450 90 77 4/ 300 10 7.5 3 3 10
V-2 Rear Namp 72 0 250 7i 68 350 65 5 i %/ 5 16
1/ Dimensional limits given are airframe dimensions. Clearances must be provided as follows: 6 in. at the top, 10 in.
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aircraft. Natick is also responsible for certification of all
bEM transported 1nterna11y via US Army rotary-w1ng aircraft.

This responsibility does not include certification of US Army
nuclear SEM for internal helicopter transport by US Army

g .
helicopters. The purpose of .the Natick certification is to
provide technical assurance that the equipment being transported

can withstand the stresses of the internal and external
helicopter flight environment while providing the most efficient
and safest rigging/loading procedures possible. To obtain EAT
helicopter certification, the SEM must meet the criteria in
MIL-STD-913. For internal Army helicopter certification, the
SEM must meet loading/flight clearance requirements and be
capable of being restrained to the criteria of the particular

helicopter for which certification is required. In general, the

Natick helicopter external air transport certification is based
upon:

[+

An engineering evaluation of load characteristics and
nging provisions for helicopter flight environments.

-
the sl

[N

-',
f
¥
D
N

bh. Pronf 1nald +oact
- A A e ?

accordance with MIL-STD-209 (see para
and cargo tiedown provisions).

c. Static lift testing to verify sling lengths and
clearances.

A
\d o
airspeed

In general, the Natick helicopter internal air transport
certification is based upon:

. An engin eering evaluation of load characteristics and
iedown provisions for helicopter flight environments.

~
s

c. Validation test loading to verify tiedown and
clearances.

5.6.1 General. LVAD and LAPE support two types of military
operations: mass assault and resupply. In a mass assault
operation, a large quantity of personnel, supplies, and
equipment are airdropped into an opposing force's territory to

75
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CovaQMriiLol Qa

1t am 1nh

PCSi1Tidn. il a resupp.iy oOper \-icf‘l, 1Tems suca as
rations, equipment, ammunition, water, fuel, and medical
supplies are airdropped into an area held by friendly forces.
LVAD and LAPE procedures take place when landing an aircraft is
impossible. The C-130, C-141, C-5, and C-17 aircraft all have
an airdrop capability. Energy—d1551pat1ng material is placed

between the item and the airdrop platform to absorb the impact

ceharlr wuham #ha mlaseFarm cbr»ilac +ha ~raA1inad Mha +rancrasrd
SiiVLn WIS LUITE pldbiUViid OLLANATO LT Ylivuiiue. 441 viQliopulL e
°

.
" LR Vel Twr »aciyrmnla r

wiss I 4 4 P
dissipating mater1a1 and the item to be airdropped) must meet
aircraft limitations. For C-130 and C-141 aircraft, the rigged
load should not exceed a height of 100 inches and a width of 108
inches. The height is further restricted forward of the item's
center of gravity to allow extractlon under malrunctlon

~andidEiAanc LIS 4 =l —— e 4+t~ Py
WUVIIMA LALUVIID . wilil LIICOC lltﬁlgll‘- restr J.\.r LLUIID ’ Lllc CD\—Lula Lcu

maximum airdrop height for vehicles with rubber tires and
vehicles with suspension is 90 inches. The maximum airdrop
height for all other equipment being airdropped by C-130 and
C-141 aircraft is 84.5 inches.

The information in paragraphs 5.6.2 and 5.6.3 and other
Maraccaa»r TIUIAN AamAd TADDE ~radmrta asea ~e3cranm T MTTYT_COCMN_Z20
Al:\,caaal.’ LvVaAaD AQliu LaArnLn clilel la aile \_.’Lvt:ll 411 L'J.L.LJ—DJ.U_OO7,
Military Standard Loading Environment and Related Requirements
for Platform Rigaged Airdrop Materiel; MIL—STD—Blé Military
Standard Requirements for Tiedown, Suspension, and Extraction
Prov151ons on M111ta§y Mater1e1 for Airdrop; and MIL-STD-1791,
d esigni for Internal Aerial Delivery in

w0 __ . - e

F - ft.

5.6.2 LVAD criteria. LVAD can be used for all supplies and
equipment certified for airdrop. Cargo parachutes reduce the
rate of descent to no more than 28 feet per second. The
delivery aircraft fly at airspeeds of 130-150 knots and an
altitude of 750 feet or more. Extraction parachutes from one

15-foot to two 28- foot parachutes and recovery parachutes are

tvmad Loase TIPAT R 2 h man e e 2 mn A b A el Lmame o aed ~
usecu 1LOIL LVAD. Aﬂ lcem must De restrdlneu LO 0 g°'sS 10rwarQq, 4
als un and 1.5 g's lateral nAd af+ an the airdron nlatfFarm fFAar
- “r' Aas - o o7 ‘, A4 A ullu L & W S ¥ /Al dda u.‘.‘.u‘-vk’ H‘ub‘-\-"-m e S A
LVAD. When the extraction parachute is attached to the item

the aft restraint requlred wlll be 2 times the towed extraction
force. (See section 4a in chap 4 of AFSC Design Handbook DH1-11
for determining the towed extraction force.) The maximum
airdrop weights for fully rigged loads in C-130, C-141, and C-5
aircraft are 42,000, 38,500, and 42,000 pounds, respectively.
The C-17 maximum airdrop weight for fully rigged loads has not
been established but is required to be 60,000 pounds. Depending
on the rigging requirements, the maximum 1tem welghts for
airdrop are about 34,200 pounds for C-130 and C-5 aircraft and
31,270 pounds for the C-141 aircraft. The maximum gross rigged
weight of an item to be airdropped is estimated based on the

CA..._ |

ross rigged weight = 1,600 1lb + (1.18 x item weight
\
J

.

N Q
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5.6.3 LAPE criteria. LAPE alrdrops usually take place at 5
to 15 feet above ground. The aircraft flies at airspeeds of
ahmit 120 YrnAadt e AarmAd Fwam Avma o Shwman V0 _Fandk A A TIE_Famd
Qvvue 4AJv DIV LO, Qliud LA VvVin Jiic W CIILCC <£0O AVUL UL CWU 29 LUVL
extraction parachutes are used during the airdrop. There are no
recovery parachutes used during.LAPE. C-130 and C-17 aircraft

have LAPE capability. When the extraction parachute is attached
to the platform, an item must be restrained to 12 g's forward, 4
g’s up, and 3 g's lateral and aft off the platform for LAPE
drops. When the extraction parachute is attached to the item,

e ade amm 2 e PO Y SR S . e o = — -— -~ _e
restraint requirements are 8 g's forward, 4 g's up, 3 g's
lateral and 2 timae +ha +tawad avdrantian Ffarca FfAar afé

L A & - P Ay) Qiivd & LR 2 L =2 (52 9% — LUWEW TALVLAVLIUVII LVLLVETS LUVL Qi
restraint. (See section 4a in chap 4 of AFSC Design Handbook

DH1-11 for determining the towed extraction force.) Because of
differences in rigging requirements, the maximum weight of an
item to be delivered by LAPES will differ from the maximum item
welght for LVAD. Dependlng on rigging requirements, the maximum
item weight for LAPE is about 37,600 pounds. The maximum LAPE

Fmon €227 VT apr et w3 T | 2

weight for fully rigged loads is the same as the maximum LVAD
weiaht The Mavimiim crAce »ieo~vand tntoaht AF an 1i+am fAr TADE 1o
Wi Agiie hdd AUA N LAl ELUDD J.J.\_’\jcu WCJ.\jLIL \J A il 4 WCiu AL Lkl o LTO
estimated by the formula: gross rigged weight = 2,500 1lb +
(1.05 x item weight for LAPE).

5.7 Slinging, tiedown, and cargo tiedown provisions. New

items of equ1pment reprocurements of ex1st1ng equipment, and

modified equipment that meet the definltlon of a

. o s s P

it 1
and 1 adAAtIm MmvArIiol A
il , ba‘.\ju LCaiATuUuuUwil yLUV Lo dAU

IL- . MTT -q'rn-onq Mili tarv Sta

edown Provisions for Llftlnq and Tvying Down
Mlllta;y gglgment establishes dimensional limits, design
considerations, positioning requirements, and strength
requirements to ensure mllltary equlpment can be safely and

-l : PN - v o~

Aaci~rm arrA>o ~ ~T Y et — ~ masvamyarmle mes=Acr S A e AT A Y ceva 2 =~ A
design errors, the following paragraphs provide general guidance
on lif:f"inﬂ +1iadnun anAd MAarean H1adArm mrATIIcI ANG

aa & iilg, AW, Qliive Al you LAiTUUWILI PLUVIOLIVIIO.

a. Tiedown provisions.

) 1. Tiedown provision strengths are based on the gross
welght of the item/systemns.
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3. In general, the number of tiedown provisions that
items/systems must have is four.
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i. provision required strengths are based on
Tm mrerrtrvmmarede scsesmmim crmd mebede avesd Ldeawmm Smrtrmdrmam o 13 FE A ramand e
Lile cyulpuene ygross welyilt adllu 1iciuy/oyosieldl o 4dlib lcyulalcuciuvo
(recquirement for heliconter transno and crane lift).
\ £ \-\1\‘“ e A Ner & B N e N A 84N A ‘.vvtl - N B - ullurva - AT XA e BB &

2. When locating slinging provisions, the designer
shall consider the angle of pull required for a slinging
prov151on pull test. In general, this angle will be based on a
45° angle from the vertical, or sling leg lengths not longer
than 12 feet, whichever is less severe.

exerted on the 1tem through contact with a sling leg.
c. Cargo tiedown provisions.

All cargo

3 b

n -

[\ A E-2 Ve
UV il04w

-

1 .

2. The designer shall design cargo tiedown provisions
such that the movable provision parts do not freeze or rust in
place due to severe weather.

1 ITn general slinainag. tiedown and carao tiedown

-~ . - i3 \’CIACLML ’ DA Al aring g, A ANS T AL g SAsBwA el i A Nr e N AW TV 4 S
provisions shall be designed such that they are not removable as
defined by MIL-STD-209

2. When determining where to locate lifting and tiedown
provisions on a vehicle/item, the designer should consider how

P

tne equlpment/ltem will be lifted and tied down for each mode of

5.8 Intermodal cargo containers.

5.8.1 Classification and dimensions of cargo containers.
To take full advantage of the intermodal benefits of
containerization, materiel should be transportable, when
practical, in Lnternatlonal Organization for Standardization
C

At Aamal QéEarAards T...-4-44-. =~ AN \
(ISO) Se ries 1 or American National Standards Institute {ANO L)
containers Canacitise and dimeancinnal characteristice of

AWwlldidhilwi T e \—uyu\r;\-;ca CAdiANA A A ASSrd il A AANA A WAAVA LA AW i d Asd w ol T N A
ANSI/ISO containers are shown in table XXII and figure 24.

Containers are designed to withstand a concentrated floor load
of 25,000 pounds over any 10 linear feet for the highway, rail,
and marine modes. For the air mode, the floor is designed to

w1thstand a concentrated load of 14,900 pounds over any 10
linear feet. Container standards require the container floor to
-O-L‘-J-.‘.._.'I - --....' LT e A3 mdeonst buesd Al h IR | PR ~ RN o VT Ao R e R oY L 2R SN
witihnstana a un .LLULHI.LY UlSLrloyuLeu 10au Ul JiuL 1eO5o5 uwiiail ulic
maximum gross weight of the container. For series 1AA, 1A, and
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S = LENGTH BETWEEN CENTERS OF APERTURES IN CORNER FITTINGS
P = WIDTH BETWEEN CENTERS OF APERTURES IN CORNER FITTINGS
C, = CORNER FITTING MEASUREMENT 4 32, INCHES (101.5_;2MM)

C = CORNER FITTING MEASUREMENT 3 1/2 %,¢ INCHES (89

L = EXTERNAL LENGTH OF CONTAINER
D = DISTANCE BETWEEN CENTERS OF APERTURES OF DIAGONALLY OPPOSITE CORNER
FITTINGS RESULTING IN 6 MEASUREMENTS: D,, D,, D,, D,, D,, AND D,
K, = DIFFERENCE BETWEEN D, AND D, OR BETWEEN D, AND D,ie., K, = D, -D, ORK, =D, -D,
ORK, =D,-D, ORK, =D, -D,

89, MM)

K, = DIFFERENCE BETWEEN D, AND D; ie., K, =D, -D, orD, - D,
= OVERALL HEIGHT

NOMINAL LENGTH OVERALL (L) ) P K, MAX K, MAX

LENGTH

FEET MM FTAN. MM | FTIN. | MM FTAN. MM| IN. | MM | IN.
40 121902 | 400" 11985 | 39°3-7/8"* (2259 | 74-31/32'| 19 | 3/4 | 10 [ 3/8
30 91250 | 2911-1/4 22" (8918 | 293-1/8' |2259 | 7431/32'| 16 | 5/8 | 10 | 3/8
20 605572 | 1910-1/2*%" |5853 [1927/16'" [2259 | 7431/32'| 13 | 1/2 | 10 | 3/8
10 2990', | 993/4 0" |2787 |9123/32'|2259 | 7431/32'| 10 | 3/8 | 10 | 3/8

WIDTH OVERALL (W): 8 FT.
HEIGHT OVERALL (H): 8 FT.

-V/18
/168

0 IN., 2435 MM

0.*° IN., 2435’3MM0R8FT 6-1/2,,IN. , 2600 MM

NOTE: DIMENSIONS S AND P ARE REFERENCE DIMENSIONS ONLY. THE TOLERANCES TO BE
APPLIED TO S AND P ARE GOVERNED BY THE TOLERANCES SHOWN FOR THE OVERALL LENGTH
(L) AND OVERALL WIDTH (W)

FIGURE 24.

Container dimensions.
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1C containers, the floor must withstand a wheel load of not less
than 6,000 pounds per wheel, applied to a contact area of not
greater than 22 square inches, assuming a wheel width of not
less than 7 inches and a distance between wheel centers of 30
inches.

i

5.8.2 Designing for containerization. When designing items
of equipment for transport via ANSI/ISO containers, the designer

should allow for adequate clearance for the equipment to fit
inside the container and be tied down. The design criteria in
table XXIII allows for clearances to prevent SEM trom contacting
the door and/or walls of the container during loading. 1In
addition, the item of equipment shall not exceed the container
floor load limitations described in paragraph 5.8.1. Additional
weight limitations may be imposed on item design, depending on
the mode of transport involved. Container gross operating
weights shall not exceed the weight limitations in table XXIV
when a fixed-wing aircraft transport requirement exists.

5.8.3 Rocket and missile containers. Containers shall meet
the criteria of MIL-STD-648, and shall protect rockets or
missiles in all environments encountered during transportation,
handling, and storage.

5.8.4 Designi or item transport inside a miljtary-owned
demountable container (MILVAN). A MILVAN is a US Army 8- by 8-

by 20-foot or 8- by 8.5- by 20-foot cargo container constructed
to ISO standards (MIL-C-52661C(ME)). There are four types of
MILVAN containers. They are as follows:

Type I - 8 foot 0 inch high IS0-1C without mechanical
restraint system.

Type II - 8 foot 0 inch high ISO-1C with mechanical restraint

system.

Type III - 8 foot 6 inches high IS0-1CC without mechanical
restraint systen.

Type IV - 8 foot 6 inches high IS0-1CC with mechanical

restraint system.

With the installation of the internal, mechanical load-bracing
system (types II and 1IV), MILVAN containers are used to
transport ammunition; however, they are also used for other
cargo. The maximum gross weight for these containers is 44,800
pounds. Empty MILVAN weight and dimensional characteristics are
in table XXV. The MILVAN door is 84 inches high and 90 inches
wide for types I and II MILVANs and 89 inches high and 90 inches
wide for types III and IV MILVANs. To allow for clearances,
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TABLE XXIII. Design limits for equipment requiring

Extermal Maximm Item Dimensians 1/

Cantainer Gross 1/
D= i we ii ‘] —I—‘ . = o - PIK Y - . - s

(£t) (in.) (in.)- (in.) (1b)

8 by 8 by 20 85 80 219 52,900
8 by 8.5 by 20 85 85 215 52,900
8 by 8.5 by 35 85 85 403 61,600
0 les O bus AN [e]=4 on ALN £7 20N
[] Uy o Uy 4V oJ ouv 2OV CV/iglavv
8 by 8.5 by 40 85 85 460 67,200
Q bar Q & bar AN og 100 460 &7 200
(e} UX Z e d U’ e AV (= 20 IS UV i gl
8 by 9.5 by 45 2/ 85 100 520 67,200
2 8§ ar QK r 49 2/ Q1 100 8856 &7 . 200
e s MI 7 o l-l] i 4% 2/ - A - NN -t T A K S 4

1/ Maximm item dimensions and gross weight criteria for items
neqmrlng tzarsport m MILVANs are given in table XXVI.

TAHBLE XXIV. Maximm gross weight of container (fixed-wingj.
Freight Maximum Gross Weight
Container
Designatiaon (1b)
1A 45,000
iC 25,000

e}
~No
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TABLE XXV. Empty MILVAN wejght and dimensional
characteristics.
Actual Actual Actual
Container Internal Internal - Internal Tare *
Type wWidth Height Length Weight
fin (in_ ) (in.) ({1b)
\ Lidey \ &i8ey \ ~88e N2
I 91.75 86.5 231 5,000
I 91.25 86.5 231 5,940
IIX 91.75 92.5 231 5,200
IV 91.25 92.5 231 6,140

*When forklift pockets are furnished,

increase by 150 pounds.

the tare weight will

TABLE XXVI.

De

0

ign limits for equipment requiring transport

TTUAN

"

s
1
A1l

<4

=
1Ll LV AINO e

Container Maximum Item Dimensions Maximum Item*
Type Width Height Length Weight
(in.) (in.) (in.) (1b)

I 85 82 219 39,800

II 85 82 219 38,860
11T 85 87 219 39,600

v 85 87 21S 38,660
*When forklift pockets are furnished, the maximum item weight
will decrease by 150 pounds.
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item de51gn should not exceed the criteria in table XXVI. When

transport by MILVANs is a requirement, item design shall not
exceed table XXVI limitations and shall not exceed the MILVAN
gross weight, minus the tare weight. When container transport
by fixed-wing aircraft is a requirement, the container gross
operating welght shall not exceed that shown in table XXIV.

5.8.5 Flatracks. This section addresses the FSS (35-foot)

fiatracks and the conventional containership (40- toot) heavy-
duty units. There are other flatracks available in varying
sizes, configurations, and methods of employment. Flatracks are
portable, open-top, open-side, 'tween-deck (see para 3.40)

op, para 3.40
containers that fit into the standard 35- or 40-foot cells of
container-carrying ships (figs 25-26). The heavy-duty flatracks
have approximately twice the cargo capacity of commercial
flatracks. The FSS and heavy- duty flatracks provide the

capan111ty to stow aircraft, vehicles, oversize, and breakbulk
cargo that cannot be placed into containers. Heavy-duty and FSS
flatracks are provided with wood floorlng and recessed
70,000-pound-capacity D-rings for securing cargo.

5.8.5.1 FSS flatracks. The FSS flatracks have a maximum
gross weight of 55,000 pounds. The FSS (35-foot) flatracks were
produced in three types to maximize the cargo capa01ty of the

ships. Flatrack weight and dimensional limitations are prov1ded
in table XXVII. When designing an item/system for transport in
FSS flatracks, the item/system weight and dimensiocons shall not
exceed the limitations given in table XXVII.

5.8.5.2 Conventional containership heavy-duty flatracks.
The general characteristics of the 40-foot heavy-duty flatrack
are as shown below. When designing an item/system for transport

in the 40-foot heavy-duty rlatracxs, the item/system weight and
dimensions shall not exceed the maximum cargo limitations cited
in this naraaoranh
in this paragraph.
External Dimensions: Length 40 feet 0 inch
width 8 feet 0 inch
Height 13 feet 0 inch *
*Flatracks have adjustable e ndeSts allowing a height range
from 8 feet 6 inches to 13 feet 0 inch.
Internal Dimensions: Length 38 feet 6 inches
(cargo maximums) Width 8 feet 0 inch
Height 10 feet 6 inches
Flatrack weight (nomlnal) 18,000 pounds
Maximum cargo weight: 144,000 pounds
84
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FIGURE 26. Flatrack in operation.
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TABLE XXVII. FSS flatrack dimensions, weights and capacities.

Type I - Type IT Type ITI1
Quantity Aboard 53 22 3
Dimensions (External)
35 ft 0 in. 35 ft 0 in. 35 ft 0 in.
Width 8 ft 0 in. 8 ft 0 in. 8 ft 0 in.
Height 15 ft 3 in. 12 ft 0 in. 10 ft 3 in.
Dimensions (Internal),
or Maximm Cargo Size
Length 33 ft 9 in. 33 ft 9 in. 33 ft 9 in.
Width 8 ft 0 in. 8 ft 0 in. 8 £t 0 in.
Height (Clear) 13 ft 6 in. 10 ft 3 in. 8 ft 6 in.
Weight of Flatrack 19,300 1b 17,841 1b 17,511 1b
Area per Flatrack 270 sq ft 270 sq ft 270 sq ft
Volume per Flatrack 3,645 cu ft 2,768 c ftt 2,295 cu ft
Weight Capacities
Lifting 1/ 35,700 1b 37,159 1b 37,489 1b
Maximum 2/ 134,000 1b 134,000 1b 134,000 1b

1/ The maximm weight that can be placed on a flatrack that is to be
llftedmtha35ftoontan1er11ft1mspreader

7 vam 2 adade doleoade - e Y AL A . Lo

</ ux-:.mubt_we.xguuuul.cai‘bepd a AlraCK uiat nas peen

positioned in a cargo hold.
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NOTE: The maximum gross lifting weight of a heavy-duty
flatrack, using a 40-foot spreader is 67,200 pounds.

5.8.6 Containership cargo stowage adapter and seasheds.

This section addresses the FSS seasheds (fig 27) and commercial
containership seasheds with containership carge stowage adapter
(CCSA). Seasheds are open-top,; 'tween-deck (see para 3.40)

pen
conversions that fit into container cells of contalner—carrylng
vessels. There are two basic types of seasheds - one with a
hinged, work-through floor and the other with a fixed wooden
floor. Both types will support up to 220,000 pounds (98.2 LTON)
of cargo. The seashed decks are equipped with 70,000-pound

ad
uLOVéchaL—Lybuz, flush-mounted cargc securing deVICcS p051t‘oned

in a 6- by 6-foot rectangular grid. Except for the hinged
floor, the basic design and load characteristics of both types
of seasheds are essentially the same. When designing for
transport in seasheds, the item/system weight and dimensions
shall not exceed the criteria in this and the following
paragraphs.

5.8.6.1 Commercial containership seasheds and CCSA. The
seashed system enables commercial containerships to carry
breakbulk cargo, oversized cargo, and large military equipment.
The system uses three adjacent container cells. A CCSA is used
to distribute seashed loads to existing hard p01nts 1n
contalnersnlp tank tops and aliso provides a
38-foot 6-inch uy 11-foot 3-inch area for cargo
commercial containership seashed system consists of up to three
seasheds stacked above a CCSA. A CCSA consists of a bolted
frame assembly and three 40- by 8-foot pontoons. The pontoons
distribute the seashed and cargo loads to existing hard points
in a ship's tank top and the adapter frame is adjustable to

accommodate variations in cell guide spacing The CCSA will

support the weight of three fully loaded seasheds, up to 400
LTON. The commercial containership seasheds are the type with a
fold-up "work-through" deck. The general characteristics of the
commer01al containership seashed system are:
CCSsA

External height: 14 feet

Maximum cargo height: 11 feet 3 inches

External width (nominal): 25 feet

Cargo area width: 22 feet 9 inches

External length: 40 feet

Cargo area length: 38 feet 6 inches

Maximum uniform deck load: 5 psi

25
Maximum cargo weight per pontoon: 134,400 pounds

28
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FIGURE 27. Seashed.

89



Downloaded from http://www.everyspec.com

MIL-STD-1366C

Commercial Containership Seashed

External height: 12 feet 6 inches
Cargo height: 10 feet 10 inches
External width . , 25 feet

Cargo area width: 22 feet 9 inches
External length: 40 feet

Cargo area length' 36 feet

Maximum cargo weight: 220,000 pounds (approx.

e

Work through deck clear cpening: 18 feet by 30 feet

Uniform deck loading: 569 psf

Maximum point loading: Two 6,000 pound loads
spread over a
22 in“
footprint

5.8.6.2 FSS seasheds. With the exception of physical size,

the FSS and commercial containership seasheds are the same.

CCSAs are not required for the FSS because the tank tops were
strengthened for seashed installation during conversion. The
FSS seasheds are de51gned to fit in 35-foot- -long container cells
vided in the two types described in 5.8.6. FSS

< 1

- 3 A

iormally installed two high with the hinged deck-

FSS seashed cargo stowage limitations are:

Length: 31 feet

wWidth: , 21 feet

Height: 11 feet 2 inches

Work through deck clear opening: 18 feet by 30 feet

Weight: 220,000 pounds {approx.
98.2 LTON)

NOTE: The uniform and point loading criteria for the FSS
seasheds are the same as the commercial containership

P -3 L‘J_

oCaslieus.

It is possible to load extremely high cargo into the lower

seashed by not lowering the hinged floor of the upper seashed.
However, this is not desired, since it sacrlflces the stowage
area of the upper seashed to carry outsize cargo. Because the

upper seashed has no top, its design-height limit may be

exceeded. The vertical clearance between the floor of the upper
seashed and the bottom of the hatch cover above is 14 feet on
FSS ships.

5.9 Shelters.

90
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.9.1 Gepneral. A shelter is a transportable facility
nstructed to house equlpment sucn as electronlcs

Standard mllltary shelters include the S-250 (MIL-S- 55541),
S-280 (MIL-S-55286), ISO nonexpandable (MIL-S-44196), ISO
one-side expandable (MIL-S-44197), and ISO two-side expandable
-5-44195). Weight anq dimensional cnaracterlstlcs are glven

5.9.2 Testing for nonstandard and modified shelters. All
items/systems that use nonstandard or modified shelters may be
required to pass shelter testing depending upon the transport
modes involved for 1tem/system movement
S L - | _—

P |

3

1CNiS aarqa
US Army Nati

{NRDEC\ ATT

(=~

Management Command Transportation Engineering Agency, ATTN:
MTTE-TRD, PO Box 6276, Newport News, VA 23606-0276. The
analysis request should include: the top drawings of the

—l. Y A

shelter, with racks, cutouts, and structural members detailed;
vasnkd— avmaA masmdr s AL ccamess ar A el Aeln L2 T e meomde o . A A
wWTlaylie. aniu cveilelrl JUlL ngVLLy gata OL Ll lLielilqueQ ::y::-l_em; rtestc
rennrtae nr toctr nlanc ~Avarinea +ha chaltay +tactkcece anA

- pT o~ - \——r - - o y‘ull‘-’ A d - A Lll‘d wiis DAl A T A oo ww g CAdi\a
requirements on types of transport modes the system will use

when fielded. The ;Belter tests include:

~a. Rail impact testing in accordance with MIL-STD-810 for
shelters with a rail transport requirement.

1 oY A cimirtladbad Sarrtsmce damd dem ammmardasms vradelh MTT _OM_ANTT

S A Saimuiacel oOWing TestT 1n aClordanle widil miL—o1U—3U7/
to ensure that the chelterle clrid maunte 1if en amiinnad ~an

- ———— - - s el BBt e Nt B - B e AW WAL S W , e X b U\’“‘t’r‘u ' —lAddd
withstand the shear loads encountered when the shelter is towed
or skidded.

c. Flat and rotational drops in accordance with
MIL-STD-907.

A Lo TP U RPN U . B [P SR | N2 o A A P SR, BT, |

. N J.4 Y SlilulidlLEUu ACCEelerdleqg 111U Lesu 10 1nonsuidnadara
and mondified chaltoare +hat+ hava a 131 F+Hinra r»ami1ir»amant
Rkl Nl X R A A A e A Y e B 0T dACA W AANA V N a4 J.J.L\'-Lll\j LG\-’\AJ.J.GMIG‘I\—.

e. A roadability test in accordance with MIL-M-8090, table
ITTI, type V mobility, or the applicable transportability
requirements of the system.

5.10 ©Overloads.

\D
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LIFTING AND TIEDOWN PROVISION CAPACITY: 5,000 LB
SHELTER DIMENSIONAL AND WEIGHT DATA
NOMENCLATURE] A B C D E F G |H ! J K L IMIN 0
$-250/G |86 5/8{79 1/16[70 1/8{78 1/16{7S 3/32| 64 3/32 30{55[199/32 |15 7/323 1/2| 37{36/39 | 2 3/32
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LIFTING AND
TEDOWN
PROVISION
(—(4 CORNERS)
|
.PA A ' —{ - re B —j
— ————————P T [
t D { 1 ll- 1E . !
i I S
I ’ i N
i ' ] (-SSR B Sy |
| F __g_ ' N H ‘
| 1
i ' ‘ [ |
! ' "o |- G—e] |
. T !
C*——L— ————————————————— -"{' L e e - - —— - -
[ iR '
| feL -» L > L

mm ¢ :l:')a‘\

S 260 aﬂ:l.l CN VL moSSaas 3,

SHELTCR D‘\A_I_';'_N_S_IO_NAL_L\ND \NEIGHT DATA
NOMEN- ] _ } - _
CLATUREAHC’U:FGH"KL
o |1e7 | 87 |eade| 130 |2 | w2 | 35 2| a1 | 1 | @ | 4
| 5-280C/G w7 | 87 |esia| 128 |2 [ TiV8| 35 [sdfa| 55 | S8 | 4 | 4

S280/G, A/G.B/G | 5.280C/G DIMENSIONS IN INCHES
EMPTY WEIGHT 1,380 LB 1,400 LB
GROSS WEIGHT 6,360 LB 640018
LIFTING AND
TIEDOWN PROV. 11000 LB 14,400 LB
CAPACITY )

FIGURE 29. 5-280 shelter criteria.
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L_.____________-_________.._-__: h . - L .._..L_l
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! J
ROADSIDE VIEW FRONT VIEW AFT VIEW
IS0 SHELTER
LI MM AN IV 7aYeYed M IAMCAIC INNC
QLI ITING TUULC UITICIND ITVIND
DIMENSIONS ARE IN INCHES
NOMENCLATURE A plc| O E F JGJH]I] J [rk]JL]HINJO
NON EXPANDABLE | 238.5196|96|229.3]90.8|85.3|36{80[34]182.5| 7 ]6.3[120]49]42
| SIDE EXP 238.5(96]961229.3| B4 [85.3135)80(34182.5] 7 {6.31121(5346
2 SIDE EXP 238.5 1961961 229.3]|77.8|85.3|36|68(34|82.5} 7 16.3]122]149]48
SHIPPING MODE NOT TO SCALE
WEIGHTS ARE IN POUNDS ,
NON EXP| 1 SIDE ExP | 2 SIDE EXP
EMPTY WT. 3,860 5,520 6,950
PAYLOAD 11,140 9,480 8,050
TOTAL 15,000 15,000 15,000

FIGURE 30. ISO shelter criteria.
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5.10.1 General. Items of equipment developed for movement
by any mode of transport should meet the payload llmltatlons

S ] lacs AL S W,

imposed by the transport equlpment. S

e Ldnbporc,

-3
) s
=
............... damag d reduces

transporter malntenance req01rements. When etermlnlng the
payload and/or gross weight of the transport equipment, the
designer must consider all associated items of equ1pment that
are transported with the item or system. Consistent with the
definition of gross weight and vehicle payload, associated items

of equipment may include such items as camouflage, concertina,
tents. pyfra *an'l wator and +nnale and enara narte

==222; e A waweL Qe LUVLS Quiv opal T pas eoe.

5.10.2 Overload determination and prevention. MIL-STD-910,
provides procedures for calculating shelter, trailer, and prime

mover payloads, and for determination of overloads.

As defined by MIL-STD-910, the actual equipment weight
on the trailer must not exceed the trailer available payload.
If the equ1pment weight exceeds the trailer available payload,
the trailer is overloaded. The designer shall resolve trailer
overloads by removing some of the operatlonal equipment,
substltutlng lighter weight equipment, or using an alternative

trajiler
wd WA A ALCA o

b. Shelter overloads.

As defined by MIL-STD-910, the system payload must not
exceed the shelter payload capacity If the system payload
exceeds the shelter payloaa capacxty, then the shelter is
overlcaded. The designer shall resolve shelter overloads by
removing some of the operational equipment, substituting lighter
weight equipment and/or using a shelter with a larger payload

capacity.

c. Prime mover payload overloads.

As defined by MIL-STD-910, the system payload must not
exceed the prime mover available payload. If the system payload
weight is greater than the prime mover available payload, the

prime mover is overloaded. The designer shall resolve
overloaded prime movers by using an alternate shelter, reducing
the crew size, removing some of the operational equipment,
and/or using a larger prime mover.

5.10.3 Other prime mover overload considerations. For SEM
requiring highway transport, the following prime mover
characterlstlcs shall not be exceeded. They are: towed load

95
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owance for a cargo truck or truck tractor plntle, towed load
owance for a truck tractor fifth wheel receptacle, vertical

1o
.L
ntle load allowance, fifth wheel receptacle vertical load
lowance- and nr1mp mover vehicle weiacght ratina.

= Ly A S=2= st me Y A ¥ s e w—_— S acegs

5.10.4 Designing for transport. Unless otherwise

specified, new items of equipment shall be designed such that
their w elght does not exceed the payload capabllltles of the
item of equlpment/syStem

-4
l"auayu;u equ pmcut—, the
.
a

5.11 Assembly/disassembly.

5.11.1 Generai. The objective of transportabiliity design
1s to ensure developed items of equipment are capable of rapid
and efficient dpn]n\rmnnf hv all recmiired transnort modes

and efficient deployment equired transport medes. Large
lional

and heavy items of equ1pment may not meet weight and dimension
transport limitations, thereby requiring alternate routing,
special procedures, and/or disassembly for transport. This can
cause unnecessary delays during item transport, costly delays

for receiving units, and use of valuable time to reassemble the
iten. waen p;actlcal, an item of chlpme“t should be uE:SlgnEu
such that transport can be achieved without major disassembly of
the item.

5.11.2 Transportability design for assembly/disassembly.

Unless otherwise required by the combat developer (CBTDEV),
items to be used in the initial support of forces deployed in a
contingency operation, including supply by air, shall be
onerational immediatelv

v~ S w-avila SwalivCoay,

o
constructlon equipment, whi
within 1 hour.
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6. NOTES
(This section contains information of a general or expianatory
nature that may be helpful, but its use is not mandatory.)

6.1 Intended use. This standard is intended for use as an
element of the overall engineering for transportability program
as both design and evaluation criteria for the development of
DOD systems and equipment.

6.2 Data requirements. Data Item Description (DID)
DI-PACK-80880, Transportability Report, must be listed on the
Contract Data Requirement List (DD Form 1423) when this standard
is applied on a contract to obtain the data, except where DOD

the requirement for a DD Form 1423.

iw
H

6. ‘ailoring ggidance for contractual agplication. The
Government project or acquisition manager is responsible for
tailoring the contract work statements to ensure the timely
development of transportability for the system or equipment and
submittal of needed data. The work statements must be geared to
the complexity of the system or equipment being procured and the
life cycle phase. These work statements may be invoked by
citing this standard and the pe rtlnent paragraphs. To _ensure
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should tailor the requirements in sectlons 4 or 5 of this
standard to exclude unnecessary requirements. Personnel with
expertise in transportability should be involved in the
tailoring process.

6.4 Subject term (key word) listing.

Approval. transmortabilitv

F Lo f TTenspoLLabiliity
Criteria

Engineering, transportability
Lifting

Mllltary standards

on, llrtlng

n, a;;nglnq
Provision, tiedown
Report, transportability
Slinging

Tiedowns

iIianuspor L, rail
Transport, water
Transportability

Transportability engineering analysis
Transportability problem item
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6.5 International standardization agreements. Certain
provisions of this standard are the subject of international
standardization agreements (STANAG 2021, STANAG 2173, STANAG

2178 CMANAM 290729 CMANAML 24NN QMANACR ‘U:A') QTANAC 'XRA STANAC

L AR ~7 A SMAVEIT LA X O 7 A SMAVEINT A 4 S A EDAVEDINT e Y L Ry ALy e a aANS

3354; STANAG 4062, QSTAG 328, AIR STD 44/9, AIR STD 44/12. and
AIR STD 44/21). When a change notice, rev151on, or cancellation
of this standard is proposed that will modify the international
agreements concerned, the preparing activity for this standard

will take appropriate action through international

standardization channels, including departmental standardization
offices, to change the STANAG({s) or make cther apprcpriate
accommodations
Custodians:
Army-MT Preparing activity
Navy-SA Army-MT

Air Force-11

Review Activities:
Army - AR, AT, AV, CR, GL, ME, MI, SM, TE
Navy - AS, EC, MC, 0OS, SA, SH, YD
Air Force - 11, 13, 18, 43, 69, 99
Other - DH

98
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APPENDIX A
SAMPLE PROBLEM FOR DETERMINING BRIDGE FORMULA REQUIREMENTS
0. GENERAL
0.1 Scope. This appendix establishes a sample application of

the bridge formula.

3

r N
oo
[

w

0.1

APPLICABLE DOCUMENTS.

N

OTATION

Symbols.

This section is not applicable to

As stated in paragraph 5.1.2.2, the following

letter symbols apply.

L - distance in feet between the extreme of any

-—

more consecutive

PR E o — .

group of two or

more consecutive axles.

N - number of axles in the group under consideration.

40. GENERAL REQUIREMENTS

None

50. DETAILED REQUIREMENTS

50.1 Example See flgure 31. For a vehlcle with welghts and
axie diméﬁ§10ﬁs as shown in this figu idge formula
v‘nrvrnﬁv-amani-n Ava AatAavmimad aecs £A11 v 'S

AdCYUliliCucii.o AlLcT JuUcTLuwLcL Liicuu Ao LULLU

50.1.1 Determine axle combinations to be analyzed. The

contractor and/or MATDEV must determine bridge formula
requirements for all axle combinations. For the example

figqure 31, the possible axle combinations are:

1 through 2 2 through 4

1 through 3 2 through §

1 through 4 3 through 4

1 through 5 3 through 5

2 through 3 4 through 5
Bridge formula requirements must be met for all of these
combinations.
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FIGURE 31. Sample case for determining bridge formula
requirements.

50.1.2 Using bridge formula, determine maximum allowable
loading for each axle combination.

a. For the single axle (axle 1), tandem axles (axles 2-3
and 4-5), and vehicle gross weight (axles 1-5); the actual axle
loads must not exceed 20,000 pounds, 34,000 pounds, and 80,000

nAaMNnAe racsnan~ntivalue Dlaaca nara +hat +ha hridaa arace wraitoahée
rvuluug Lcaycvb* v GLI PSS 1+ = A= AN Wl waAACA L2 X A= o d ‘“3@ s& Vad D 'c;\jl&\—

formula defines a tandem axle as two or more consecutive axles

T2 VoL L == SRes s SN a SV 2T RraVlVes Qaaes

whose centers may be included between parallel vertical planes
spaced more than 40 inches and not more than 96 inches apart,
extending across the full width of the vehicle. 1In figure 31,
axle groupings 2 through 3 and 4 through 5 are each spaced 4

feet apart. Therefore, these two axle groupings are both tandem
vila A chaAarm sm +ha £3immira +ha ar~d+iial avlia 1TAanAas €A =~
uAL‘;DI na [~2%3 A R ¥ Al (S ¥ — LJ-gu‘-:, LiIlT dAvweuaa QAQndi< dAWVaAUuOo LUL Lllc

single axle, tandem axles, and gross weight are 12,000 pounds,
34,000 pounds (for both 2-3 and 4-5), and 80,000 pounds
respectively. Hence, the bridge formula is not exceeded for
these combinations.

>
ro
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APPENDIX A - continued

b. For the other axle combinations, the following

calculation shows an example of a bridge formula calculation.
Mhic ~alrmiladiman 10 fFar +#ha avlia ~Aamhinatrian 1 +hrAanagh
4 dd Ao wldldwuUuiA Wil Ao AJA wile anis VUMW LLIA AW e wdidd UaNgaa - e

W = 500 (%}ﬂf 12N + 36)

W = 500 [(-:;—‘-i—?—)-«» (12 x 3) + 36]

W

I

51,500 pounds (rounded to nearest 500 pounds)

This is the maximum allowable load for axles 1 through 3 under
the bridge formula.

All other axle combinations would be computed similarly to this.

mum allowabhle l1oadina to actual loadina
mum allowabl

For axle combinations 1 through 3

W actual = 12,000 + 17,000 + 17,000 = 46,000 pounds

Hence, the bridge formula is met for axle combination 1 through
3.

C. i
for each of the possible axle combinations for this example (see
En 1 1\ avea e
~“dJ e d e i QAT

1 through 2 = 47,000 pounds 2 through 4 = 58,500 pounds

1 through 3 = 51,500 pounds 2 through 5 = 64,500 pounds

1 through 4 = 73,500 pounds 3 through 4 = 56,000 pounds

1 through 5 = 80,000 pounds 3 through 5 = 58,500 pounds
(maximum allow- 4 through 5 = 34,000 pounds
able for gross (maximum allowable
waiaht) for tandem axle)

W aAgas-y - a SQamTan QAT

d. There is one exception to the bridge formula. Two
consecutive sets of tandem axles may carry a gross load of
34,000 pounds each providing the overall distance between the
first and last axles or such consecutive sets of tandem axlies is

Lo W Emmd mem mamenm 000 Tem £ 1 vesamm et At mdrmrmn laderransa A £3 e
290 LeCcuL UL HMULC . J.ll L.LUU.L!:.' .J.L, CilE UuldouLalllLc pycuweell LIl LI1l1lOGu
axle of grouping 2 through 3 and the last axle of 4 through 5§ is
34 feet. Hence, this example does not meet the exception.
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APPENDIX A - continued
e.

Please note that for this example:

Therefore, the example in figure 31 does not meet the bridge
Frmwwmizsla lhamassma dbhoa VacmAddmar Comce meed o P Ty PTG U Y Y U, SR, T -
iLvimulia peausc Liue l1loauing 191 axie -0 iI1atloil < uwnrougn o>
exceeds the bridge formula allowable.
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APPENDIX B
CONVERSION TABLES

10 ~FPNETDA
T ~d Ad

. =

10.1 Scope. This appendix provides information for converting

US Customary System measurements to metric.

20. APPLICABLE DOCUMENTS. This section is not applicable to
this appendix.
30. COMMON METRIC ABBREVIATIONS
m = meter kg = kilogram
dm = decimeter km = kilometer
cm = centimeter t = metric ton
mm = millimeter Pa = pascal
Hz = hert:z rad = radian
mhp = metric horsepowver km/hr = kilcmeters per hour
40. COMMON METRIC CONVERSIONS
40.1 Length
1l mi = 1609.35 m i Km = 0.6214 mi
1 yd = 0.9144 m 1 m= 1.0936 yd
1 ft = 0.3048 m 1 m = 3.2808 ft
1 in = 0.0254 m 1m= 39.3700 in.
lm= 10 dm = 100 cm =1000 mm
40.2 Area
l sgqyd =0.8361 sgm 1 sgm= 1.196 sg ya
1 sq ft = 0.0929 sg m 1 sgm= 10.764 sq ft
1 sq in = 0.00065 sq m 1 sgqm= 1,550 sq in.
40.3 Volume
1 cuyd = 0.76456 cu m l1cum=1.31 cuyd
1l cu ft = 0.02831 cu m l1 cum= 35.31 cu ft
1 cu in. = 0.000016 cu m 1l cum= 61023 cu in.
1 litre = 1.00 x 10 cu m 1 gal = 0.0038 cu m
40.4 Mass
1 STON = 907.185 kg 1 kg = 2.2046 1b
i1 LTON = 1016 kg 1 t = 1000 kg
1 1b = 0.45359 kg it = 2204.62 1b
40.5 Acceleration
1 foot/second? = 0.3048 m/sz -
free fall, standard = 9.807 m/s*
B-1
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APPENDIX B - continued

n < Valamitwr fin~lirdac eonaa’ld)

>

foot/second = 0.3048 m/s

knot (international) = 0.5144 m/s
mile/hour = 0.4470 m/s

rev/min = 0.1047 rad/s
kilometer/hour = 0.278 m/s

e

i Mace/Area
‘ e i=t=2-F Ay ¥ Si—i=¥

2258w s

1 pound-mass/foot2 = 4.882 kg/m2
1 pound-mass/inch 703.1 kg/m

40.8 Pressure/Stress

1 pound—force/inch2
1 pound-force/foot

6895 Pa
47.88 Pa

40.9 Anqular Measure
1 degree = 0.01745 rad
40

10N Fnrco
- LOCICS

1 pound-force = 4.448 newton

40.11 Power

b | MAasvoarmarras — 1
i1 llVioTpuUuwTL — 1.

o
*
)

40.12 Quick conversions. The following simplified conversion
factors are accurate within 2 percent for quick computations:

Inches to centimeters - Multiply in. by 10 and divide by 4.

Yards tg meters - Multiply y

Miles to Kilometers - Multiply mi by 8 a
DAanrnAde +A LilAarmrame — Minnl¢Eimly Th hu & a
A QUNGS VO K1ILOGIQRS fuLLipay 10 Oy 2 4

d by 9 and divide by 10

vi
‘

pebe

'1
v A

KLCL
(1Y
DD
k= 0N

-
1
s

1 CL
e
logiel

40.13 Measurement Ton. A measurement ton equals 40 cubic feet

of volume.
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