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Thisisthe second edition of thishandbook. It supercedesthefirst edition, Containerization
of Military Vehicles (August 1996). However, copiesof thefirst edition still havevalue, and
you may continue to use any copies you have.

Preface

Thispublication providesuserswiththeproper methodsfor securing military equipment
in International Organization for Standardization (1SO) containers. It comprises basic
information from experiences gained through participating in many military exercises and
actual deployments. Thispublicationincludesinformationonboth 1SO dry cargo containers
(enclosed boxes) and platform containers (flatracks).

Thispublication focuseson container and flatrack intermodal movements. For tiedown
procedures on flatracks transported solely by searefer to TEA PAM 55-22, Marine Lifting
and Lashing Handbook.

All tiedown proceduresin thisbook areappropriatefor highway and marine movement.
Some tiedown methods are also approved for general rail service and are so noted, but the
remaining procedures are only approved for specialized rail movesthat will require special
cae.

TEA wel comescommentsand recommendations. Please preparecommentsonamemo
using the sameformat as DA Form 2028 or amarked copy of the page(s) of this publication.
Forward to:

Director

Transportation Engineering Agency
ATTN: MTTE-DPE

720 Thimble Shoa s Blvd, Suite 130
Newport News, Virginia 23606-4537

Address email messages to DPEmail @tea.army.mil. Telephone inquiries may be made by
calling DSN 826-4643, commercial (757) 878-4643, or 1-800-722-0727.
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TEA Pamphlets

To order this and other TEA pamphlets, please visit our website at: www.tea.army.mil

Handbooks for Military Movements

PAM 55-19 Tiedown Handbook for Rail Movements

PAM 55-20 Tiedown Handbook for Truck Movements

PAM 55-21 Lifting and Tiedown Handbook for Helicopter Movements

PAM 55-22 Marine Lifting and Lashing Handbook

PAM 55-23 Tiedown Handbook for Containerized Movements

PAM 55-24 Vehicle and Equipment Preparation Handbook for Fixed Wing Air Movements

Planning and User's Guide

PAM 70-1 Transportability for Better Deployability

PAM 700-2 Logistics Handbook for Strategic Mobility Planning

PAM 700-4 Vessel Characteristics for Shiploading

PAM 700-5 Deployment Planning Guide

PAM 700-6 Large, Medium Speed, Roll-On/Roll-Off Ships Users Manual

Should you have questions or concerns ordering these pamphlets, you may contact us at
(757) 599-1113 or DSN 826-4646.
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Section |. Containers and Container Handling

A. Containers

Equipment Size/lWeight Limits for Container Transport
Maximum Item Dimensions

gdnigo%ggmr Width Height Length Gross Weight
8 by 8 by 20 2 ff?girr]im 2 %%2 525%23 Szignogtr?é) ijc:”r:
8 by 8.5 by 20 , 915; . , 9129 52323 525100

8 by 8 by 40 ) 812 . , %% , 111%%4 Gg,égo

8 by 8.5 by 40 2‘1?_)9 2?55 . 1;1%%4 6:73,5(5)0

8 by 9.5 by 40 , 812 . 21251 ﬁ%%‘l 6;,520
*Cargo weight plus corttainer weight

Average Container Tare Weights (weight varies by manufacturer)

4,806 pounds 8,265

8 by 8 by 20 2180 kg 8 by 8.5 by 40 3749
4,911 8,775

8 by 8.5 by 20 2208 8 by 9.5 by 40 3980
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B. Container Handling

1. Normal Container Handling: Containersare designed for lifting by 1SO container
top-handling spreader bars. When Flatrack (Platform Container) cargo extends above the
top corners, post-extensionsareadded tothecornersfor lifting and stackingin the contai ner
cell. Cable pendantsconnected near the | SO spreader cornersare also used for lifting over-
height Flatrack cargo. Inall casesthelifting and stacking forces act vertically through the
corner castings.

2. Crane Lifting 1SO 20 and 40-foot Containers: When an 1SO container spreader
isnot available, crane lifting with cable pendants and proper procedures/hardware can be
used. Dry cargo boxes and flatracks can be sling lifted by either the top four corner
castings or the lower four corners.

3. Non-vertical lifting: Industry standards (1SO 3874:1997/Amd 2:2002 Vertical
tandem lifting) prohibit non-vertical top lifting of loaded containers. Containers are not
designed to withstand the stresses caused by improper sling lifting.

Non-vertical lifting of empty dry cargo boxesisacceptableaslong astheslingsarewithin
40° of vertical.

Non-vertical lifting from the top four corner castings, of empty Flatracks (Platform
Containers) isnot acceptable.
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4. Lifting fromtop four corners: Tolimit the sling-leg angle, maintain asafelift, and
avoid contai ner damage, top-cor ner lifting requiresasuitablelongitudinal spreader (Figure
1-1). Lifting forces on acontainer should be nearly vertical to the top corner casting - but
no more than 10° from the vertical.

Figure1-1. Flatrack (Platform Container), 4m Load
with a Low-Apex lifting-frame connected to top four corners
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5. Liftingfromlower four corners. Lower-corner liftingrequiresapair of lateral spreader
bars, longer sling-legsand suitablebottom-lift hooks. To clear al5-foot highloaded flatrack
(4mtruck + Flatrack deck), thefour sling-legsbel ow thelateral spreader barsneedto beabout
26feetlong - allowing for *hook-up’ slack and reasonable sling angles (Figure 1-2). When
crane lifting, the lower four corners the container structure acts as a spreader.

Figure 1-2. Correct lower-corner lift for aflatrack (Platform Container) 4mload
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6. Unacceptable top-corner lifting: Figure 1-3 shows a prohibited lifting procedure.
Flatrack end-wallsarenotintendedto support thesideloadsthislifting arrangement causes.
Thehingelocking deviceswould especially besubject todamage/failureif usedinthismanner.
"Field Experience" is not reason to resort to this approach.

Figure1-3. Unacceptable/Unsafe top corner
lift for aflatrack (Platform Container)
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Section Il. General Cargo and Loading Principles

All equipment loaded into intermodal containersand flatracksmust befirmly and properly
securedto counteractlongitudinal (foreand aft), lateral (side-to-side), and vertical (up and down)
forces. All hazardous material must comply with the Code of Federal Regulations (CFR) Title
49 andthelnternational Maritime DangerousGoods(IMDG) code. Thissection presentsgeneral
principlesfor securing cargo, and is based on:

A Shipper’s Guide to Stowage of Cargo in Marine Containers - Published by the U.S.
Department of Transportation Maritime Administration (1982), Stock No. 050-015-0004-1
[this reference is out of print]

AAR Open Top Loading Rules Manual - Section No. 7, Rules for Loading All
Commoditieson Open Top Trailersand Containersfor Rail Transport, published by theAAR
and | ntermodal Loading Guidefor Productsin Closed Trailersand Containers, [Circular No.
43-D, Pamphlet No. 45, BOE Pamphlet No. 6C, June 2001]. Available from the Association
of American Railroads at (877) 999-8824 [toll free].

Dry cargo containers (and flatracks) commonly transport general cargo. General cargo can
beloose, palletized, liquidsindrums, boxed, crated, or otherwiseconfigured. Becauseeach cargo
load isdifferent, thispamphl et cannot show tiedown patternsfor all possibleloads. Instead, this
pamphlet presents general principles for securing cargo.

Army Materiel Command (AMC) 19-48-Series Container Outloading Drawings. The
U.S. Army Defense Ammunition Center (USADAC), publishesthesedetailed drawings. Refer
to these drawings when shipping ammunition. The drawings are available from:

Director

U.S. Army Defense Ammunition Center
ATTN: SIMAC-DE

1C Tree Road

McAlester, OK 74501-9053

DSN 956-8923

Commercial (918) 420-8923
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Container inspection: Before loading, inspect containers to ensure they comply with
IMDG, Title49 CFR, and MIL-HDBK-138B Guideto Container Inspectionfor Commercial
and Military Intermodal Containers requirements. Althougheach SO container should have
avalid Conventionfor Safe Containers(CSC) Safety Approval Plate, itsserviceability should
be further verified with avisual examination prior to each use.

HAZMAT: Forintermodal transportation, shippersmust secure cargo and comply with
administrativerequirementsto satisfy themost demanding mode. Preparationand documentation
of HAZMAT cargo should be adequatefor all modesthat will be encountered between orgin
and destination. This meansHAZMAT must comply with Title49 CFR and thelM DG code.
Securement methods must meet the requirements of all modes that will be used throughout
thejourney. If any mode requires battery terminals to be disconnected, then this should be
accomplished at the origin of the intermodal shipment.

Specia preparations: Thefollowing are necessary for ocean or intratheater movement
and should beaccomplished oncethecargoissecuredinthecontainer at origin. Someexamples
of special preparations needed for ocean transport (but not usually required by railroadsin
CONUS) are:

1. Disconnecting vehiclebatteries.
2. Folding in or removing overwidth mirrors (such as so-called "Californiamirrors").
3. Removing compressed gas canisters/bottles.

Good practices: Dry cargo containerscan carry many typesof cargo - boxes, pall etized/
unitized loads, bags and sacks, drumsof liquid, and other items. Regardless of thecargo type
there are general practices which improve container movements. Such practicesinclude:

1. Cargo must be stowed and secured so that it cannot move whilein transit and must
not contact the doors. The doors must not be used to restrain cargo.

2. Cargo should be stowed to have good cube usage.

3. Forklift tine openings in pallets should face the door of the container.
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Containers should not be
overloaded or loaded unevenly.

4. Cargo and cargo t should be evenly distributed throughout the container.

5. Cargoweight plusthecontai ner tarewei ght (grosswei ght) shoul d not exceed acceptable
limits.

Actual container weight may berestricted by physical or legal limitsof specifictransportation
modes or any additional limitations established by the supported Combatant Commander.

For example: TheM 872 semitrailer israted to transport a40-foot container at a grossweight
of 67,200 pounds. However, tobewithinthelegal highway weight limitsintheUnited States,
the M915/M872 tractor-trailer combination is limited to about 44,000 pounds of cargo.
M aximum container weightsin other countries and with other prime movers may also vary.

NOTE
The Palletized Load System (PLS) can handle containers up to 33,000 pounds,

when transported on a flatrack, or up to 35,000 pounds when handled
with the container handling unit (CHU).

Good practices for specific types of cargo.
A. Cardboard Boxesand Cartons

Cardboard boxesand cartonsshould not beloadedin purevertical stacks(shownbelow),
which have atendancy to shift.

-—1H Pure vertical stacks
# ]’ shift more easily.
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Thelaced pattern of thebonded bl ock method should beused. It providesmoreresistance
toload shiftingthansimply stackingthecartonsvertically. Theload should betight and square
from front to back and from wall to wall. Different sized cartons should be separated with
divider sheets of quarter inch or thicker plywood, oriented strand board (OSB), or 80 point
solid fiberboard. Employ each of the steps below for a safe and efficient load.

Squareendwall

Partial layer o
of boxes s

Use bonded block
method of stuffing

Keep load tight
against sides

: Remove obstructions
from wallsand floors

Use divider sheet
between different

Block load sized boxes

if required

B. Unitized/Palletized L oads

Cartons and cases that are unitized usually contribute to efficient operations. Forklifts
canrapidly stuff containerswith palletized loads. Aswithamanually stacked |oad, the cases
should be interlocked in each unit to reduce shifting. Unitized loads should be secured with
banding or shrink wrap. If cargoisstacked no morethan 43incheshigh onapallet, it will be
possible to load two tiers of palletsin the container.
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C. Bagged, Sacked, and Baled Cargo

Cargo consisting of bags, sacks, and bales
should normally be placed on dunnage - either
racks, pallets, or packing material. Y ou should
loadthecargoincross-tiersasshownontheright.
Thecross-tier method providesthemost stability.
It is used to reduce the risk of cargo shifting.
Container loads of bagged material should be
braced across the door to prevent the bags from
falling out when the container door is opened.

Additional loading considerations:

1. Usesufficient dunnagelayer oncontainer deck to provideareafor condensatedrainage.

2. Separatebags, sacks, or bal esfromother cargoby using divider sheetsor auxiliary decks.

3. When stuffing bales, provide dividers between rowsand tiersto prevent chafing and
friction between metal bands or strapping.

Bung
4. Flatten bags.

D. Drums Top Chime

Drums and barrels containing petroleum
products cannot be shipped in the same
container withgeneral cargo. Drumsandbarrels  Rolling Hoop —_
should be placed tightly against each other to
avoid shifting asshown onthefollowing page. w
It may be possible to stow drums with rolling Body — |
hoops more tightly by elevating alternating

rOWS on risers. E _.J

Bottom Chime

10
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~ = Drums should be placed upright

e withthebungsontop, packedtightly,
and, preferably, palletized.

3

If you are double-tiering drums with ridged chimes, you should load them so that the
chimes interlock. Tiers of drums without interlocking chimes should be separated with
dunnage. Of course, drums should not be double-tiered if thiswill overload the container.

Drums secured with steel straps should be protected with 1/2-inch fiberboard at points
where the straps press against the drums.

NOTE

Some drums are made of light gauge metal and are designed for only one trip.
These drums should not be re-used.

Refer to the AAR Intermodal Loading Guide for Productsin Closed Trailers and
Containers[Circular No. 43-D, Pamphlet No. 45, BOE Pamphlet No. 6C, June 2001], for
specificguidanceonusing somecommercially availablesecuring devicesfor shipping drums.

E. Wood Boxesand Crates

Y ou canstuff small unpall etized boxesand cratesby following the sameproceduresused
for shipping cartons. Cratesand boxesmay beplaced ontheir sidesor endsto maximizespace
provided vendor instructionson thebox do not prohibitit. A heavy box or crate should never
be placed so that it rests on top and inside the four corners of the box beneath it. Y ou should
placeheavy itemsonthecontai ner floor with pall et accessopeni ngsfacing thecontainer door.
Placeboxesor cratescontaining liquidsonthebottomlevel of theload. Install bracing sothat
the boxes and crates will not shift in transit or fall out when the container door is opened at
the destination.

11
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Examples of acceptable container stuffing arrangements include:
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F. Machinery and Heavy-End Items

Heavy cargo must be securely braced and blocked on all sidesto prevent any lateral or
lengthwise motion, sinceitsconcentrated weight will cause major damageto the container or
other contentsif load shifting occurs. Specific procedures for securing certain vehiclesare
showninthenext chapter. However, thissection presentsgeneral procedures for loading and
securing heavy loads. In general terms, the container should be loaded such that the cargo's
center of gravity iscenteredlongitudinally on the container floor. Loadsbearing onthefloor
must not exceed 2,500 pounds per linear foot (running longitudinally). It isvery important

12
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to minimize concentrated |oadsthat can damagethe container floor. With extraheavy loads,
load spreading shoring or skids will be necessary. All shoring and bracing must bear on a
structural member of the container and not on the panel sides of the container alone. In some
instancesextremely denseitemsmay need to bebolted to the container decks. Y ou should get
permissionfromthecontainer owner for thismethod of securing. Theillustrationbel ow shows
right and wrong methods for loading heavy equipment.

=l

WRING RMGHT WRONE

WM

RIGHT

(e (((&

RIGHT
Distribution of heavy loads in containers

G. Mixed Commodities

Toachieveunitintegrity or maximumcubeutilization, therewill bemany occasionswhen
morethan onecommodity isstuffed into the same container. Alongwiththegeneral stuffing

techniqueslisted throughout this section, thefollowing guidelines should be followed when
stuffingmixed commodities:

1. Do not load heavier cargo on top of light cargo.

13
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4.00)

ru|| ||.| ]

2. A commodity giving off an odor should never bestuffed withacommodity that would
be affected by an odor.

3. When stuffing commaoditieswith different packaging (cartonswith crates), besureto
use divider sheets between the different kinds to separate them and prevent damage.

MVIDER

f_,,"" SHEET

4. ltisgenerally best to avoid shipping liquids with dry cargo. If wet and dry cargoes
are stuffed in the same containers, use dunnage to separate the commodities.

5. Container doors are not to be used to secureloads. Y ou can use bullboards wedged
in container door postsand plywood sheets or palletsto prevent mixed or boxed cargo from
contacting thecontainer door. To protect doorsfrom ammunition shipmentsrefer to specific
19-48 series contai ner outloading drawings.

6. Do not stow hazardous materials of different classes in the same container if any
segregation requirements are shown in the IMDG code for the different classes involved.

14



SECOND EDITION TEA PAM 55-23 me——

Section I11. Vehiclesin Dry Cargo Containers

High Mobility Multipurpose Wheeled Vehicles (HMMWVs), Commercia Utility
Cargo Vehicles (CUCVs), and single axle trailers make up the mgjority of containerizable
vehicles.

Thispublication documentsthetechniquesinitially devel oped and used duringthe 1993
Team Spirit Intermodal Initiative and the shipment of M 119 howitzers from Rock Island,
Illinois, to Hawaii. The procedures which follow can be used in any size container.

Asageneral rule,twoHMMWV sor threesingleaxletrailerscan bestuffedintoastandard
40-foot container. Depending onthetrailer dimensions, it may bepossibleto stuff four trailers
into a40-foot container by allowing the trailers to overlap.

NOTE

Securing procedures covered in this pamphlet are sufficient for marine and highway
shipment only. These procedures may be sufficient for special rail transport when
extra gentle handling such as unit trainsor double stack serviceisguaranteed by the
railroad. Theonly procedur essufficient for standard carloadrail transport aretheones
illustrated for the M 119 Howitzer.

A. Stuffing Requirements

V ehiclesshould beloaded into the container facing out toallow for quick unloading. All
batteries must be disconnected and theterminal staped. All secondary loads must be secured
to the vehicleto prevent movement and damage. The vehiclefuel levels should be no more
than 1/4 tank. When motor vehicles with fuel in their tanks are stowed in a closed freight
container, the following warning must be affixed to the access doors:

WARNING

"MAY CONTAINEXPLOSIVEMIXTURESWITHAIR-
KEEPIGNITION SOURCESAWAY WHEN OPENING."

Thiswarning must be on a contrasting background and must be legible from a distance of 8
meters (26 feet).
15
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Whenloading, if aloading dock of equal height to the container on chassisisunavailable, the
container should beremoved from the chassisand placed ontheground. A small ramp 8 feet
widex 6incheshighand 16to24incheslongwill simplify loading, seefigure3-1foranexample.

Chock blocks: If timeand spaceallow, chock blocks should belaid out in pairs, and the four
securing nails should be partially drivenin. Also, predrilling these four holesin the chocks
will savetimewhen nailing and reducetheamount of damagedonetothechock block. Duplex
(doubleheaded) nailsshould beusedtoallow for easy removal . Seefigure3-2for chock block
dimensionsand nailing requirements. Flashlightsmay be necessary when nailing the chock
blocksinsidethecontainer. Glovesshould bewornat al times. Initialy, lumber 4-inch x 4-
inchcanbeplaced alongthesideor sidesof thecontainer to act asguidesfor thevehicles. Ground
guidesshould beused at al times. Allow 6inchesof clearance between the vehiclesand the
ends of the container. Use commercially approved seal-locksto secure the container doors.

NOTE

There should be an ambulance or some type of emergency
medical facilities set up at the stuffing site

___a-" o [t
[ ~ o
- o T = " --H-\"- -
o i e, 1 Materials
g e e ] e
e "--u____k -.._ﬁ__.. _____;-l-' T 1-2x6Xx96 per ramp
____.-- -_.p- = _— | = .-__-.I i ] o
- e i, e All dimensionsareininches
iy ol B S
L ) |

Figure 3-1. Wheel rampsfor loading container on ground.

16
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B. Tool List
The following tools should be sufficient for most stuffing operations:

Gloves- for al operations

Safety Glasses - for al operations

Hard Hats/Kevlar Helmet - for all operations
Flashlights- for nighttime/inside containers
Wrenches - sizesrequired for disconnecting batteries
Pliers - for getting terminals off battery post

Rags- for cleaning grease of f terminals

Tape - for taping terminals

Hammers - for nailing chock blocks

Ear Plugs- for soldiersnailing chock blocks

Pry Bars - for removing chock blocks

Bolt Cutters/Wire Cutters - for cutting seals off containers

C. Lumber Requirements
Blocking may befabricated using dressed lumber of thenominal sizesindicated oneach

drawing. For example, adressed 2 x 4isreally 1-1/2 by 3-1/2 inches and may be used where
a2x4isrequired. Lumber required for each vehicleisasfollows:

Item TypeLumber Board Feet
HMMWV/ 2%x6 20
cucv 6x8 8
Trailer 2Xx6 24
Restrained 6x8 8
With 9 Gauge 2x4 1.33
Wire 1x4 .65
Howitzer 2x4 1.33
2%x6 16
2x10 18.8
4x4 24
4X6 5.6

17



SECOND EDITION TEA PAM 55-23 me——

D. HMMWVs

Beforeloading, removeor loosenthecab canvasback toallow thedriver toexitthevehicle
afteritisloaded. Removeall doorsand stow inthevehicle. Removeall antennas- alongwith
sidemount brackets- andfold mirrors. Vehiclesshoul d be backed into the container until the
driver'sdoor opening reachesthecontainer door. Turnoff engine, disconnect thebatteriesand
tapetheterminals. Withthedriver still inthevehicle, manually pushtheHMMWYV into place.
Settheparkingbrake, leavethevehicleinneutral, and nail thechock blocksinplace. Seefigures
3-2through 3-4 for chock block constructionand placement. Usecautionwhen climbingover
theHMMWYV to avoid damaging the hood and cooling grill.

E. CUCVs

CUCVsshould be centeredin the container or closer to the curb sideto allow maximum
room for exiting the vehicleonceit isin place. Back the CUCV in until the back of the cab
iseven with the container door opening, turn off the engine, disconnect the batteriesand tape
theterminals. With thedriver still in the vehicle, manually push the CUCV into place. Set
theparkingbrake, leavethevehicleinneutral, and nail thechock blocksinplace. Chock blocks
will be placed in the same configuration as for the HMMWV in figures 3-3 and 3-4.

NOTE
Do not operate the engine in the container.

18
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24
l e
Ti i B
e (XS
Top View
o G i Lo
=
N 36 | Rightside
SideView -
1 = # 4 Duplex nails
@)E - a1 per chock block
Top View
a 4
T Right side
SideView YT

Nine, 20-D nailsintosideof chock block. Alsofour, 20-D nailsinbottom, driventhrough
2 x 6 up into chock block.

NOTES:
1. Both blocks have the same dimensions.

2. They are opposing blocks and should be constructed and applied in pairs.
3. All dimensionsareininches.

Figure 3-2. Chock blocks with side bracing.

19
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Figure 3-3. Two-axle vehicletire chocking patterns.
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Figure 3-4. HMMWV front wheelswith chock blocks.
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F. Trailers Without Prime Movers

NOTE

Do not stow trailers more tightly than necessary when containerizing. Threetrailers
should fit within each container, but thetrailers should be spaced so that the tongue
of thefront trailer isabout 6 to 12 inches from the container door. Thisreducesthe
chance of damaging thetongue of the second trailer while unloading thefront trailer
from the container.

All batteriesontrail ersshould bedisconnected and theterminal staped beforethey reach
theloadingsite. Primemoversor forkliftswith pintleattachmentscan beused topushtrailers
partialy into containers. Once the wheels arein the container, the brake should be set, the
jack or landing leg should besetinplace, thetrailer removed fromthe primemover or forklift,
and the prime mover driven out of theway. Trailers can be pushed in manually if aloading
dock equal in height to the container on chassisisavailable. Otherwise, place the container
on the ground and usefigure 3-1 to construct necessary wheel ramps. Thetrailer can now be
manually pushedinto place, the brakes set, and the chock blocksnailed into place. Seefigure
3-5for chock block placement. Makesureall hosesandwiresareout of theway beforelowering
thetongue. Next, thejack or landing leg should beretracted and thetongue placed on shoring.
Thedimensionsof theshoringarealsoinfigure3-5. If asolidblock isused, four duplex nails
should be used to toenail the block in place. If the shoring is constructed out of two blocks,
thefirst block should besecuredtothecontainer floor usingfour, 20-D nails. Thesecond block
isthen secured on top of thefirst using four duplex nails. Ensure that web straps or #9 wire
will not pinch or damage any hosesor wiresbefore applying tension. Thetrailer tongue must
be secured (figs 3-6 and 3-7) with web straps or #9 tempered wire.
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NOTES:

|-— 1&—-|
All dimensions are in inches

One solid piece may be used
instead of two pieces

TOF YIEYY

=

TWOFIECES KIHE VIEW

Trailer tongue shoring

&
T
L
Fon )

TIRE D -

- I mire

Figure 3-5. Single axletrailer blocking and shoring diagram.
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Trailer, tongue shoring, see
Figure 3-5for details

¥
Web straps over trailer tongue. ;\-
2 required per trailer, see Figure 3-7

NOTES:

1. Four chock blocksrequired per trailer. See Figure 3-5 for
details. Thisappliesfor trailers shipped alone or coupled to
primemover.

2. #9 tempered or annealed wire can be used in place of
ratchet straps. See Figure 3-8 for application of #9 wire.

3. To ensure adequate vertical clearance for some trailers, it
may be necessary to add shoring under the tongue.

Figure 3-6. Securement of single axletrailer without prime mover.
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NOTE

2-inch web strap assembly (5,000 Ib breaking strength)

[General Purpose Cargo Strap NSN 3990-01-204-3009]

Figure 3-7. Single axle trailer tongue lashings.
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G. Useof Number 9 Gauge Wire

Makeacompleteloopwiththewirethroughaprovisiononthefront of thetrailer. Ensure
that theloopislong enoughtoreachthecontainer floor at approximately 45 degrees. Construct
the cleat as shown in figure 3-8 by nailing the two short boards to the long board. Placethe
cleatinthewireloop. Nail oneend of the cleat to the floor with onenail so that the cleat can
berotated. Start anail in the opposite end of the cleat. Push the free end of the cleat away
fromthe vehicleto tighten up thewireloop. Oncethewireispulled tight, thenail should be
driveninandfivemorenailsadded per end. Repeat thisprocessfor theother sideof thetrailer.
If web straps are used, they can be secured first, then tightened using the ratchet assembly.
Straps can be fastened directly into the container D-rings, if available (fig 3-7).

This end of loop
throughttrailer shackle

N

45 "Approx.

. #9 Tempered
1x4x11.75in wire loop

[.2x4x24in. ""-.‘ e |

- s 1

AL LS Container Floor  # < # # & &

Figure 3-8. Application of number 9 gauge wire or strap as tiedown.
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H. Trailer Attached to Prime Mover

Thetrailer should beloaded asabove, but instead of |owering thetongue, aprime mover
would beloaded and thetrailer attached to the prime mover. Nail the chock blocksin place
after thetrailer has been attached to the pintle. The pintle must be secured for shipment. Do
not try to load the vehicles as acombination. Thetrailer and prime mover must be secured

with the same blocking and lashing patterns as if they were being secured separately.
Remember to use ground guides.

Figure 3-9. Securement of single axletrailer when coupled to prime mover.

27



SECOND EDITION TEA PAM 55-23 me——

I.  M119 Howitzers

Thesehowitzersrequireaforklift with pintleattachment that iscapabl e of travelinginto
acontainer. The howitzersaretoo tongue heavy to manhandleinto position. The drawings
depict adifferent type of chock block and side bracing (figs 3-10 through 3-12) thanisused
for other vehicles. Thistiedown arrangement isapproved for rail shipment by container-on-
flatcar (COFC), trailer-on-flatcar (TOFC) or doublestack rail service. If highway and marine
are the only modes used, the other simpler chock blocks (fig 3-2) with side bracing may be
used. Figure3-13depictstheuseof banding. Thetonguewill be secured asshowninfigure
3-14 withtwo side bracesand apiece of dunnage 2" x 4" x 24". Figure 3-15isasideview of
asinglehowitzer secured in astandard container. Detailed container outloading procedures
may be obtained from the U.S. Army Defense Ammunition Center, ATTN: SIMAC-DE,
McAlester, OK; procedural drawing number 1948-8105-15WEL.

Figure 3-10. Howitzer chock block for rail transport.
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2" x 10" x 15" lumber beveled
at a45 degree angle at oneend.
Nail to strut and floor board
with 3-16d nails at each joint.

Strut, 4" x 6" x 8-1/2".
Bevel eachend

Floor cleat, 2" x 10" x 19".
Bevel oneend at a45 degreeangle.
Nail to the strut with 3-16d nails.

312" {‘—- i
Strut I

SideView 8-1/2"

1-3/8"

Figure 3-11. Howitzer chock block construction.
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Q
——
- -

2" X 6" x 24", nail to
the support block
with 3 - 12d nails

2" x 6" x 24", nail to

the floor cleat with

5-10d nailsand to

the support block

with 2 - 12d nails

Support block,
4" x 4" x 5-1/2"

Figure 3-12. Side bracing for howitzer wheels and lunette.
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Anti-chafingmaterial

Tubular arm of howitzer

1-1/4" Steel strapping

Seal for 1-1/4" strapping

Strap anchor plate
Figure 3-13. Use of banding.

Figure 3-14. Detail of tongue securement.
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Figure 3-15. Side view of howitzer secured in container.
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Section IV. Unstuffing and Stripping

NOTE
Tanker pry bars are the most efficient tool for removing chock blocks.
Try not to damage the chock blocks as they may be needed for redeployment.
Also, store them in a secure place to prevent pilferage.

As chock blocks are removed, make sure nails are not left in the floor of the
container. They are a hazard to people as well as equipment.

A. HMMWVsand CUCVs

First, thefront chock blocksmust beremoved. A driver must climbintothevehiclebefore
the vehicleismanually pulled and pushed out of the container. The batteries should then be
reconnected and the vehicle driven to astaging area or coupled to atrailer and then driven to
thestaging area. If avehiclewill not start, make sureit is pushed clear before the next vehicle
isunloaded. Remember to use ground guides.

B. Trailers

Thetonguetiedownsshouldberemoved andthejack or landinglegsetinplace. Thisallows
more room for chock block removal. Once the chock blocks are removed the trailer can be
manually pulled out of the container. Caution must be used when thetiresroll down theramp
or just out of thedoor. Thetrailers can be manually positioned clear of the container door for
unloading the next trailer or they can be coupled to aprimemover and towed to astaging area.
For trailers coupled to prime movers, you must remove all of the prime mover's chock blocks
and thefront chock blocksand tiedownsof thetrailer beforeunloading. If aforklift with pintle
attachmentisavailable, it may beusedtoremovethetrailersfromthecontainer. Usecarewhen
unloadingtrailers, especially whenthey areclosely spaced. Thefirsttrailer tobeunloaded can
snagthecap onthehydraulic cylinder reservoir onthetongueof thetrailer behindit, damaging

the cap.
C. Howitzers

All blocking and bracing must beremoved before pulling the howitzer out using aforklift
with pintle attachment.
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Section V. Flatracks

This section provides users with the proper methods for securing vehicleson platform
containers (flatracks) for shipment. It shows proper tiedown methods when military
equipment will be shipped by platform containersviatwo or more modes (rail, highway, or
marine). For trueintermodal shipment of the cargo, it must fit entirely within the flatrack's
internal dimensions; thus, it can be loaded onto the flatrack at origin and remain attached to
it until it reaches its destination.

Flatracks can also be used purely for marine transport by providing "false decks' in
support of lift-on/lift-off operationsusing containerships. Whenusedinthisway, theflatracks
can support marinetransport of wider and heavier loads by stretching theitem acrosstwo or
more flatracks. Flatracks are portable open-top, ‘tween deck containers. They provide the
capability to stow aircraft, vehicles, and outsize and breakbul k cargo, which cannot be placed
into containers. Thispublication doesnot containtiedown proceduresfor flatracksconfigured
asfalsedecks. These tiedown procedures are found in: TEA PAM 55-22, Marine Lifting
and Lashing Handbook.

All equipment loaded onto flatracks for intermodal movement must be firmly and
properly secured to counteract longitudinal, lateral, and vertical forces that might be
encounteredintherail, highway, or marinemodes, or during terminal handling. Thelongitudinal
(forward and back) forcesthat may be encountered during rail transport are the most severe
forcesduringany transport. Therefore, thissection containsbasicinformationfromthe AAR

and from experiencegai ned through themonitoring of military rail loadoutsduring exercises.

34



TEA PAM 55-23 me——

SECOND EDITION

A. Thirty-Five-Foot Fast Sealift Ship (FSS) flatrack

Threetypesof flatracks have been installed on the FSSs. The dimensions, weights, and
capabilitiesarelistedintable5-1. Theseflatracksmay beused asindividual unitsor combined
horizontally in sets of two or more. When placed side by side, an integral folding flap is
positioned between the flatracks creating a flush deck. Thisflap provides the capability to
stow cargo on more than one flatrack at atime (fig 5-2).

Specid arrangementswill benecessary if theseflatracksaretobetransported commercialy.
Railcars do not have container pedestal s positioned for transporting 35-foot containers, and
commercial containershipsare no longer configured for this size container.

Figure 5-1. Thirty-five-foot open-top, open-sided flatrack.
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Table5-1. FSSFlatrack Characteristics

Typel Typell Type lll
Length 35'-0" 35-0" 35-0"
Width 8-0" 8-0" 8-0"
Height 15'-3" 12'-0" 10-3"

Dimensions (Internal) Maximum

Length 33-9" 33-9" 33-9"
Width 8-0" 8-0" 8-0"
Height 13-6" 10-3" 8-6"
Weight of Flatrack 19,300 Ib 17,841 b 17,511 Ib
Area of Flatrack 270 oy ft 270 o ft 270 5 ft
Volume of Flatrack 3,645 cu ft 2,768 cu ft 2,295 cu ft

Lifting (note 1) 35,700 Ib 37,159 Ib 37,489 Ib
Max (note 2) 134,000 Ib 134,000 Ib 134,000 Ib

Note 1: Maximum cargo weight on FSS flatrack that is to be lifted with a container spreader.

Note 2: Weight that can be placed on a flatrack that has been positioned in a cargo hold.
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Threeadjacent FSSflatrackscan
accommodate two M 1tanks

Figure5-2. Flatracksused asatemporary 'tween deck.

B. Forty-Foot Heavy Duty Flatrack

The 40-foot heavy duty flatrack was developed to provide a breakbulk capacity to
containershipsfor the transport of tanks and other heavy and/or outsized cargo. The 40-foot
heavy duty flatrack isbasically asteel frame decked over and fitted with tiedowns. The two
typesof flatracksareshowninfigure5-3. When used asfal se-decks, heavy |oadsmay beplaced
onthreeadjacent flatracks. Whenliftedwithacontai ner spreader bar, both flatracksarelimited
to 30 long tons.

Titan DeNardi
* Max spreader lift: 67,200 pounds ® Max spreader lift: 67,200 pounds
® Tare weight: 22,000 pounds ® Tare weight: 18,000 pounds
® Interna length: 38-1/2 feet ® Internal length: 38-1/2 feet
* Adjustable telescoping corner posts * Fixed corner posts
® Cargo heights: 8-1/2 to 13-1/2 feet ® Cargo height: 10-1/2 feet
® Overal heights: 11 to 16 feet ® Overall height: 13 feet

® Max cargo weight (false-deck): 134,400 Ibs ® Max cargo weight (false-deck): 144,000 Ibs
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Titan Flatrack 1 ;—_’p_per corner
Adjustable End Type =, filling

Stump post
corner fitting

Lower corner
fitting

Gooseneck tunnel
Front Stump post

Upper Corner
Fitting

DeNardi Flatrack
Fixed end type

Stump post
corner fitting

Lower corner fitting

Gooseneck tunnel L
Front  Stump post

Figure5-3. Forty-foot heavy duty flatracks.
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C. Intermodal Flatracks

Thefollowing “general procedures’ apply to vehicles on intermodal flatracks:
1. Gearshift Levers

Placegearshiftleversof automatic or conventional transmissionsinneutral and secure
withwire. Set all parking brakesand thenwiretieor block thehand levers. Setting the brakes
isaprecaution against the vehicle rolling inadvertently and not part of the securement.

2. Vehicle Spacing

It may be possibleto fit two or more relatively small vehicles on the same flatrack.
However, enough space must be kept between vehicles to alow tiedowns to be secured
properly. Ingeneral, a2-foot spacing betweenvehiclesonflatrackswill beadequate. However,
trailers may sometimes be placed much closer together. The AAR rules for flatcars state:
“Cargo such astrailers and fork trucks may be loaded with the tongue or forks beneath the
next vehicle, providing points where the vehicles may touch are separated by a minimum
horizontal distance of ten inches and the tongue or forks are secured against vertical
displacement.” These conditions are also appropriate for intermodal transport on flatracks.

3. Securing Movable Structure

Equipment with rotating parts, such astank turrets, and movabl e parts, such ascrane
outriggersand booms, must havethose parts positively secured, usually withwirerope. This
preventsthe partsfrom moving out or up during shipment. Serious accidents can result from
parts striking bridges or passing trains.

4. Vehicle Weight

The maximum gross weight of a 40-foot platform container cannot exceed 67,200
pounds for intermodal transport.
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Since the flatrack itself will weigh about 17,500 pounds, a vehicle that weighs over about
49,500 pounds cannot be shipped using intermodal flatracks.

NOTE

Verify the vehicle and container weights before each intermodal shipment.
Ensure the vehicle (including its cargo) has been accurately weighed.

5. Vertical Tiedown Angle

Placethevehiclesontheflatrack sothetiedown chainmakesan angleof approximately
45° with the floor of the flatrack when viewed from the side. Measuring by eyeis usualy
goodenough. If youwanttolay out thecorrect anglewith atapemeasure, makethelongitudinal
distancefromthepoint thetiedown attachesto thedeck tothetiedown provisiononthevehicle
equal to the vertical distance from the deck to the provision.

6. Lateral Tiedown Angle

Add tiedown chainssothat they makeanangleof 30°to45°withthevehiclecenterline
when viewed fromthetop. Measuring by eyeisusually good enough, but thetiedown pattern
must besymmetrical inshape. Tiedownsdo not havetobecrossed; however, crossedtiedowns
are acceptable provided they make the 30° to 45° angles.

Correct anglefor tiedown
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For conventional rail shipment same-sidetiedownsarepreferred, whilefor marinetransport,
crossed tiedowns are preferred. For intermodal shipment, atiedown that primarily restrains
longitudinally, but has a significant lateral component is best. This achieves adequate
longitudinal restraint during therail portion and adequate lateral restraint during the marine
portion of the journey.

7. Wheeled Vehicles

All wheeled vehiclesmust havetheir tiresfully inflated to highway pressure. Thetires
must be capable of holding that pressurefor at least the length of thetrip. Tiresareapart of
the securement of the vehiclein that, if atire goesflat, it will leave thetiedownsloose. Flat
tireshave started fireson moving trainsby rubbing on theflatcar deck. Thiscould also occur
during intermodal shipment on flatracks. Also remember to fold in or remove overwidth
mirrors.

8. Chock Blocks

Vehiclesthat areproperly securedtointermodal flatrackswith chainsdonot need any
chock blocks.

9. Batteries
Disconnect vehicle batteries and tape terminals.
10. Optional Loading Procedure
If cranesarenot continuously availabl e, flatracks can be positioned next to each other
toalowthevehiclestodriveintoposition. A ramp canbeimprovisedusingplatformflatracks
or commercial flatrackswith endsfolded flush asshownin figure 5-4. Figure5-5 showsthe

overall arrangement of flatracksif vehicleswill bedrivenon. Staggering theflatracksmakes
it easier to manuever the vehicles.
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Figure5-4. Improvised flatrack ramp.

I | Flatracks

Commercial flatracks
with ends folded flush ==
or platform flatracks

Ramp ===

Figure5-5. Top view of flatracks.
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11. Tiedown Procedure

Apply chain hooks over the vehicles tiedown shackles, rather than under. Wire (or
secureby other suitablemeanssuch asnylontiestraps) thegrabhook tothechainlink, asfigure
5-6 shows, to prevent disengagment. 1f turnbuckles (used totighten chains) are not equipped
with jamnuts or alocking device, they must be wired to prevent them from loosening (fig 5-
7). When using nylon straps, alwayslook for sharp edgesor rough surfacesthat astrap will
be pulled over. If thisis necessary, put a piece of tire innertube between the strap and the
sharp surface. This will prevent cutting, shaving, and sliding.

Figureeight around hook
Wireor nylontiein and through chain link
figure eight pattern

N\

Figure 5-6. Proper securement of grabhook and chain link.

Proper tension is 1/8" space
between metal parts of Turnbucklegear
compression unit

Safety restraint
Compression unit
Removableratchet
handle(availabl efrom
Jamnut Portec Rail Products,
Turnbucklegear phone 630-573-4778)

Figure5-7. Turnbuckle.
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Section V1. Lashing Vehicles on Flatracks

Apply tiedown chains symmmetrically around the vehicle with an angle from deck to
chainof about 45 degrees. Theanglesthechainsmakewiththevehiclecenterlinewhenviewed
fromthetop should beabout 30to 45 degrees. M easuring by eyeisusually good enough. When
attaching chainsto the vehicle, secure the shortest chainsfirst and the longest chainslast. A
properly tensionedtiedownwill deflect nomorethan about aninchwiththeweight of aperson
standing on it. Tiedown patterns are shown in figures 6-1 to 6-3.

Thegeneral guidelinesfor securing wheeled vehicleson flatracksby thesizeof chainis

asfollows:
Alloy Sed Chan
Vehicle Weight Dia M inimum Working Number of Chains
Ranges (Ib) (in) Load Limit (Ib) Required per Vehicle
0-8,500 3/8 6,600 4
8,500-16,000 3/8 9,000* 4
16,000-25,000 3/8 9,000* 8
16,000-25,000 12 11,250 4
25,000-40,000 12 13,750* 4
40,000-55,000 12 13,750* 8
*These chains are made with higher grade specid sted.

NOTE

Maximum gross weight of platform container
and vehicle must be less than 67,200 pounds.
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On flatracks without D-rings on
the ends, the chains will have to
be crossed under the vehicle.

Notes:
Do not use wheel-blocking.

Do not use frame-blocking (blocking between the flatrack deck and vehicleframe/axle).

Vehicleswithlarge, low-pressuretires(6k-VRRTFL, M10FkT, tactical truckswithleaking
CTIS, and others) may need frame-bl ocking to maintainlashing-chaintension. When used,
frame-blocking must be securely attached to the vehicleto prevent shifting out of position.

Figure 6-1. Two-axle vehicles.
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Figure6-2. Three-axlevehicles.
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o

HOXo

Figure 6-3. Four-axle vehicles.
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Appendix A. Palletized Load System Flatracks
[Excerpted from MIL-STD-1366]

1. PLSM1077 flatrack

The M 1077 flatrack istypically referred to asthe A-frameflatrack. The M 1077 is equipped
with 1SO corner fittings and can transport a 20-foot (6.10 m) 1SO container.

External Dimensions: Length 240 inches, 6096 mm
Width 96 inches, 2438 mm
Height 68.4 inches, 1737 mm
Internal Dimensions: Length 230.4 inches, 5852 mm
(cargo maximums, other than Width 90.5 inches, 2299 mm
1SO container) Height 72.3inches, 1836 mm
Tareweight: 3,190 pounds, 1447 kg
Gross weight: 36,250 pounds, 16 443 kg

|

4

Figure A-1. M1077 (A-Frame Flatrack).
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2. PLSM1 flatracks

TheM 1 flatrack istransportablethroughout theintermodal system asaflatrack oronthePLS
truck without the use of additional equipment.

External Dimensions: Length 240 inches, 6096 mm
Width 96 inches, 2438 mm
Height 82 inches, 2083 mm
Internal Dimensions: Length 228 inches, 5791 mm
(cargomaximums) Width 96 inches, 2438 mm
Height 70 inches, 2083 mm
Tareweight: 7,300 pounds, 3311 kg
Gross weight: 36,250 pounds, 16 443 kg
S E

]

Figure A-2. M1 (Intermodal) Flatrack.
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TheM3or CROPisacargo-carrying platform capabl e of being transported on the PL Struck
and trailer and inside any 8 by 8.5 by 20-foot dry cargo container.

External Dimensions: Length
Width
Height
Internal Dimensions: Length
(cargomaximumes) Width
Height

Tareweight maximum:
Gross weight:

230 inches, 5842 mm
91.5 inches, 2324 mm
10.5inches, 267 mm
(to top of deck)

64 inches, 1626 mm
(to top of A-frame)

217 inches, 5519 mm
89 inches, 2261 mm
74 inches, 1880 mm

4,000 pounds, 1814 kg
36,250 pounds, 16 443 kg

Figure A-3. M3 (CROP) Flatrack.
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Appendix B. Privately Owned Vehicles (POV)

Polyester straps may be used to restrain POV's in containers for marine shipment. The
straps should be inspected to ensure they are free of wear, tears, or burns. Straps are
required to have ratchet handles.

Minimum Breaking

Weight of POV Number of Straps Strength of Strap
Up to 3,000 pounds 4 5,000 pounds
3,001 to 6,200 4 10,000
Above 6,200 8 10,000

Note: The minimum breaking strength of straps
made in the U.S. is 3 times the working load limit.

Figure B-1. POV loaded in container.
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Appendix C. Air Transport of Containers
[Excerpted from the Defense Transportation Regulation Part VI Management and Control
of Intermodal Containers and Systems 463-L Equipment]

PROCEDURES
1. Airmovement subjectscontainerstorapid accel eration and decel eration. Contentsmust
beadequately securedto preclude shifting of center of gravity of thecontainer duringflight.

2. Containersand shelters must be prepared for air movement IAW AFJl 24-108/FM 55-
12/FM 4-6, Movement of Unitsin Air Force Aircraft.

3. HAZMAT installed or stowed in containers may be moved aboard DOD aircraft.
Shippersmust obtain packaging and compatibility waiversaccording to Chapter 2, AFMAN
24-204(1), TM 38-250, MCO P4030.19H, NAVSUP Pub 505, and DLAI 4145.3.

4. Joint inspections will be performed by shipping unit and supporting Tanker Airlift
Control Element/Mission Support Team (TALCE/MST). Containerswill beopenedand
verified for adequate security of cargo and compliancewith hazardous cargo restrictionsat
the discretion of supporting TALCE/MST.

5. Containers prepared for air movement are restricted by weight based on pallet

configuration, type aircraft, and load plan location. Maximum gross planning weights are
provided in table C-1.
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Table C-1. Maximum Gross Container Weights*

- C-130E& H| C-130E& H C-141B C-5 C-17

Container Low Strength | High Strength | Any Floor | Any Floor | ADS Rail System

Loading Floor Area | Floor Area | Location | Location | (Centerline)
20-foot Container
2 pallet train 31,328 42,672 50,560 | 33,000 32,000
20-foot C(.)I"[alner 44,800+ 44,800%* 72,680 ** 44,700 48,000
3 pallet train
NOTES:

* Weights shown represent maximum gross weight in pounds of astandard 1SO container
and contents that the aircraft roller conveyer system is capable of supporting under flying
conditions. Theworking grossweight limit isinfluenced by several other factorstoinclude
weight carrying capability of aircraft |oading equipment, allowable cabin load for mission
range, and |l ocalized |oading of individual rollerscaused by non-uniform container loading.

** Thisvalueisthedesignlimit for | SO surface mode containersandit isal so the maximum
payload for aC-130 in peacetime operation. Present air-land containers are design limited
to 25,000 pounds gross weight.

*** Qperationally not feasible (MHE limited).
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6. 463L pallets, which have atare weight of 290 pounds, are formed into trains to
accomplish container loading. A 2-pallet train has an effective contact length of 14 feet, a
3-pallet train has alength of 19 feet. These palletsinterface with the aircraft rollers, the
roller load limitsaregivenin table C-2.

Table C-2. Container loading using pallets

High strength loading limits
Low-strength loading limits C-130 - 2,667 Ibs per roller contact
C-130 - 2,333 Ibs per roller contact C-141 - 1,580 Ibs per roller contact
C-17 - 2,000 Ibs per roller contact

C-5 roller limits (pounds per foot)
1 & 2 roller conveyors contacted - 1200
3 & 4 roller conveyors contacted - 2400
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