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NIL-STD-209H

FCIREWRD

. .
tardard is appruwd for usa by all Dspartmnts W

&eJ%.: zl&Y&rt.mt of Defenss.

2. CnmwrtS (rscmmwktions, additions, or deletions) a’d any pertinent
data that my be beneficial to this documn t skuld he addreS@ to:
Ccmm?aMsr, Military Traffic Management ~
*=W (mm), ATIN:

~tition Engking
m+, FO ~X 6276, Nqmt News, VA 23606-0276.

3. ‘IQ_&revision provides new design critaria for slinging ad cargo tiedmn
prwisions. It also provides test rqubemnts for caqo tiedcwn provisions.
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1. S33PE

1.1 Coverme. MS etadard eepblkhes dimasional lim.i~, design
consi-tione, positioning reqummnts, * strmgtb rqurmsmts for
slinging (b include helicopter external air transport (EAT)) axd tiedown
previsions for lifti+g or ty~ dmn tanks erd other tracked vehicles,
tits.llwl+ vducles, hehcoptere, @ - military SquQmnt shipped

~ld in unboxd or unmated cordition aml for tying
cargo or acceesories to such equipnent.

1.1.1 Excluded eml”umen mlis Stamlard exclldes external
(f~r &le, 1S0 wntainers, CDNEXes,

provisions on
cargo containers ad MILVANS). It
also excludes heliwpter d aircraft c.aqo tiedown provisions.

1.1.2 Militarv eouimen t for helicopter extemalairtransoo rt [EAT).
?d.thoughthe deign of the slinging provisions is covered in this staMard,
items of equipmk. requiring helicopter FAT certification must also meet the
static lift @ helicopter flight-test requirements of MIJrS1’E+913.

1.1.3 Militan euu”mnent for airdrm Even though a_&&~f~teria
for military equ.ipknt are specified in lfIIA71’D-814! Reou
TiedOwn, 8ususneion. ad. Extraction Provisions on ~li tam Materiel for

M3.1XCPJ 4X ~ +s0 ~ q- W *a= %SS. ~forer
slinging ad tiebm pmmsions for audmpdes W’@. =WP=t shall meet
~th the ~ts of ~s stamiad ami MII.ATW814 .

1.2 Aoolication. lhis staniard applies to the following:

●
a. All new develqmental, nOn&v=JXW&ilitary-adapted

ccnmmn2ial items, * repromremn

b. Mcdifi& squipent, when the ucdificatione result in ciqqes to
slingiq or tidu.m =@=w=~ (for ==@ej p~~ion =J=tlon or i~
weight ~).

1.3 Classification.

1.3.1 Slimina aml tiekwn muvisions. Sling* ml tid.cwn provisions are
classified as follows:

class 1. slinghg pruvieions.

Class 2. Eq@ment tidown previsions, including =q@en=nt=y
poin* of tidown.

Class 5. W tiedcwn provisions provided for cargo platforms of
flat&d trailers an3 flatracke used as denmntable truck
end trail= kds.

1
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1.3.2 F.auiwment tvcee. Equipment shall be classified as follows:

Type I. Combat vehiclee (for exzmple, armrei carriers,
self-prqelkl artillery, tanks, ami recovery vehicles).

‘l?yPsII. Tactical aml eqqrt vehicle5 (for qle,
-trailers, trallere, trucks, matermls handling
=lJ+Ft, construction qu.ipmt, mcdified ccmm.rcial
w-, =PFOrt vehicles, a other Vl+l.iclee).

~ III. SUPFOti vehicks (et2m&mi ccmnercial equipment, such as
construction equipnent, mterials harllmg equipment,
trucks, all other Vehicl=) .

~ Iv. Other military qu.im, including helicopters, ehippd
=~ci EM & lifted separately, each as an

.

1.4 Metric eouivalents. Metric quivalents shall conform to FED-STD-376.
Conversion tables are in appmlix D.

2. APPmC!ABm mCuMEm5

2.1 Governmmt documents.

2.1.1 Scecificatione a.ml+aMarde The follcwimj ~ificatione aml
stmdade fonnapart of this dcXml&lt to the extent specifid herein.
UJ-_tie#i&~ -if id, the issues of these docmen tearethcselistadin

Eparhnmt of mfenee - of Specification and Stmdarde ●
(D3DISS) aml supplemnt thereto citd in the elicitation (see para 6.2).

SPECIFICATICWS

Federal

RR-C-271 Chain ard Attachments, Welded and Weldlees.

Militaq

MIL-P-514 Plates, Identification, Instruction and MarkirKL
Blank—.

MIL-P-15024/9 Aircraft IcadirstDatmlate.

Federal

FED+ID-376

MIL-STD-81O

Preferrd Metric UNts for General Use bv the
Federal Governmmt.

Environmental Test Met&& & Enairkeering
Guidel-.

2

http://www.abbottaerospace.com/technical-library


MIR31D-209H

MIL-srD-913 Reouiremnts ard ~ for the Certification
of Extemallv Transported Militarv mu iOment

kmrtmnt of Defense RotarY Wim Aircraft.

MIL-.SIE1791 Eesicmim for Internal Aerial Deliverv in
Fixed Wim Aircraft.

(Unlees otherwise imlicated, copies of federal ard military .sFxs33ificatione
@ et3r&Me are available frm the Starkmh “zation-bcummts 0n3e.rsEesk,
suild@ 4D, 700 R&bins Avenue, Rriladqhia, PA 19111-5094.)

2.1.2 Other Government dCcuments. drawimen drub lications. The follcwing
documente fomapart of this docment tn the extent ~ifisd herein.
unless Otherwiee I.1’Kticated,the ieeuee are those cited ti the elicitation.

IX3DISS Eemrtmerlt of lkfense IrKk?xof Soe2ificatione
al-dstaMkrde.

Joint Mili*

AR 70-44/OFNAVINST 4600.22/AFR 80-18/MKJ 4610.14/DIAR 4500.25 - Reseaxh
and Develomnent, D3D Enqi.neer’w for Tranem rtability.

Cede of Federal Reml ations (CFRs~

CFR Title 49 - Tranmortation

(&pi= of the IX3DISSare available on a yearly eukcription basis from the
.%&inkle.n t of Eocme.nte, us Government Printing Office, Waehir@on, lX

A microfick copy of the D3DISS is available frm the Star&r&
Eocan&s

“zation
Ordere Deek. AR 70-44 and CFR Title 49 can be obtati from the US

Gove.rrmmt printing Office.)

2.2 tier of Dmence. In the event of a conflict between the text of
thieetaniad anithereferemes citd herein, the text with the K& severe
~~ -1 - p~.

3. DmINITIows

3.1 Sliruim muvision (clase 1~. Anintqral moftJleeqligmE.nt,
cmmnonly called a padeye, lug, eye, or lifting attachment, wluch may include
a mnmmvable shackle or ring. A slinging prevision prwidee a means of
attaching a ehackle or hook to the equipmmt for safe lifting.

Ilnl”lment ti030wn muvision (class 21. Anintqral part of an item,
% ylcalled a tiedu.m eye, fixture, attachment, or provision, which may
imhIde a ~le Shackle or ring. A tiedmm provision has an ~
for attaching a shackle, hook, aml tiedown cable or chain to the quipmmt
for tiedown purpce5 during Shipm?nt.

3
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3.3 ~ti~1 A siqle prwision that masts the
ra@mmX& ofmisetankKl for b% sliqing and equipment tieiown.

3.4 Camo tiettmn Drovision (classes 4 ard 5~. A padaye, attachment, or
~=~Jntegral to the tmneporting mdia, for securing cargo or

3.5 ~1 The weight of the basic equipnent plus the weight of
any associati -rt” items of equipant ani -o atta&ed to, containd
within, or pro@ct63 as pyload for the .e@Pt (for example, shel~).
For light tactrcel vehicles, crew weight E considered aa payload. The
weight of ammnition, fuel, water, ml lubricants mcessaq toremie.ra
system combat rexly ia also conei~ as gayload.

3.6 Sat [owmanen t deformtion~ Any permnmt -e in the original
dimnsions or sbapa of the slinging or tiedown provision resulting from an
applied force.

3.7 Static lead. The anticipated maximum resultant load inpxed on the eye
or other slin+ng prwieion when an item, at GW, is =spe.Md in a specifie5
slinging confquration without mvemmt.

3.8 Dasion limit load. ‘lb applid force (etatic lead times the load factor
(KF)), ormeximm probable fore, that a slinging or tiedcwn provisicm,
including its connecting stmchml members, can withetmii when subjected to
its nmst severe transport anvimnmmt.
lead.

!thie.lm dmustbelmethanthe yield

3.9 Yield lead. -~=&t&&%~*si~e$m provision,
incluihng its connect” p2rmamnt deformation ●
or set.

3.10 Ultimate load. ‘Iheforce (not less than the design limit lead times
1.5) a sli@ng or tiedmn provisicm, ircki.ing its ~~ stmctmd
maters, can sustain without b~ or ru@ring.

3.11 Helicopter extemalairtraneoo rt. A mde of transportation by which
anitm(s)ie~titi amtarywirg aimreft for the p2rFc650f

~o the item(s).

3.12 Static lift test. Atestconeistiq ofriggiq the itemin the EAT
configuration and *tically liftbg ~fi;~ to varlfy the rigging
configuration ad identify clemmce

3.13 Helicmter flicdrt-testkj. -A ‘testconeistirq of flying tbe item(s) in
its EAT rigging configuration, using military aircraft nlistestis usedto
verify etab.lity during flight @ that the Item can W1‘~ the dynamic
forces irduced by flight.

4
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4.1 sliming. Suulmen t tieckmn. ti multiuurmes Drwisions (classes 1, 2.
ard3fortvoes I, 11, III, ti IV smirmmt~ .

4.1.1 Number Types I ard II v~cles wifi the stop of this.~
shall h~&r multi~ provisions. If epcifisd m the eq.qmmt
mifications, f- sltih provisiom d fcur tisdown provisions or a
combination of multipurpose, slingiq, aml tieicwn provisions nay be
Provided. VIES III ~ m =p@=nt shall have four mlti~ provisions
or fcux slimjrq provisions ad a minimm of fcur tiefm.m prwisions or a
ccinbinationof mltiv, slinging, & titi previsions; or, if
spscifisd b m q- =4=ifimtione, tbs options in paragrqh 4.1.3 may
be p~ided. If vehcles or equlpnent are eectiomlizei for shipping, these
rqmrmm& shall apply ti each section aml to the vticle when assenbled.

4.1.2 location.

4.1.2.1 All muvisicms. All provisions shall be located so that:

a. Notless than ltiofckarance shall be Iraintainedbstwem
the sling cables W chaine, tiedown cables arxichains, or the textile
~tiion of beliccpter slings @ the squipmmt, except when a structme (SJ.l&
as an warhead guard, tracks, tark atte&ed to the chassis, ami so forth)
~ifi~ by m contm=torr has ~ to withetami contact with the sling
or cable withcut parmnant deformation of any part of the equipnent, aM
contact will not adversely affect the sling or cable.

b. Pmvisione do not interfere with the functioning of the
m-.

C. InCRaSa in equipwnt square or cmbage is minimized.

d. Naximm accessibility to the provision or point is maintaked.

4.1.2.2 Sli.mim Drwisions. Slinging provisions shall be located so that:

a. All slirg~ provisions provide dynamic stability duriq crane
lifting arrlhelicopter EAT. Slir@ng provisions should be locatd almve the
center of gravity (CG). If this M not pc6sible, slinging provisims shall
be located so tbe line connecting adjacent slinging provisions is located
outside a 120” cone fo~ with the apex at the 02 - its axis of rotation
abcut the vertical axis (fig 1).

b. The attachd sling apm dcea not exceed a height of 24 feet
akmethelowsst~ ‘tyofthe squiplmtwben
legatthenaximum 45” true angle (fig 2).

suqmisd, with ~ti sling

. The slinging provisions allow at least a l-inch cleamnce
tie sl~ lag aml any part of the itm of equi-t.

between
‘me l-inch sling lq

earance sboold exist whm the slimg lag vertmal angle is 0“ to 45” tmard
&central ~ (fig 3).
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spq~,m~,-d beintegml inthstiign ofti
=W*..SP==~ti~ tmthseystem ahallnotbew=dunh==
epeclfled m the new quqment epO=ification. stcwage provisions met k= ●
provided to ensure theepmader be.r5etay with the item.

4.1.2.3 Ecmivment tiedown muvisions. Tiesiownpmvisione shall be located
in the elevation view so that the tisdcmn legs may be placd an@ere from
vertically dumward to 45” fmn the vertical aml, in the plan VU3W, 90” to
either side of the prinzipal direction of the tiedcwn provision (fig 4).
Tiedcwn provisicm shall ke located so as tm restrain the weight of all
etmctmd members &me the duassie of wheeled vch.iclesor on the hull of
trackd vehicles. If possible, tiedcwn points on the equipment shculd be
locatd symmetrically abcut the vddcle or item of equipu=nt, higher than the
@S, swivel.360”, ard rotate 180”. Tiedwn provisions shall be lccated such
thatcablee amnotrequimdto goumkrthe vshicle ti restrain the item.

;.&2& ~etime. M&f icatione or.special considerations that deviate -.

~~ehall—~
tmnapo_ilitY agent.

to the apprqriate Semite
The designated agfmta are listA m joint regulation

AR 70-44/017tAVINST4600.22/= 80-18/kK334610.14/DLAR 4500.25.

4.1.3 C&ion for tmea III am3 IV S9uiment. If types III eud IV Squimt
do not have chae 1, 2, or 3 prwisicms, the contractor skill specify, b the
materiel develop=, points.tm be used for slinging ami tiedmm. The sel=tsd
@nte.shallnEettherqmmems inscxztiona 4ti50fthie stardard. If
holes are ued as tiedcwn pmvisiom, ~ shall te fornk=din the main
Stm&Xal mamkers tishallconfornl to flgure5.

4.1.4 CISSSeS 1, 2, 3, 4. d 5 DZVVisioneI surface. The material edges
shall be ~, or chamfered, @ SZKX3thto prevent cutting of the sling or
tisdcwn cables. ●
4.2 Shackles. When rquired aa slinging ard tiadown pmvieione, shackles
shall COllfO~ to RR-C-271, TYP= IVA, CISSS 3.

4.3 Hub attachments. Hubs shall not be designed for or used aa slinging or
tiedcwn points.

4.4 Remvable Drovieions. Frovieione that can be remved without the use of
tcols shall not & @. A tiedown or slirqirg prwision that doubles as
amtherdevice, euchaeatmiq prwision, shall not beu.sedifths
SSC@=Y ~i~ =quR=s mmval of the ehadle or ring. Figme 6 ahOWS
=til~ro&txdown/towmg provisions that do not require remval of the

.

4.5 Caruo tiedmn Drovisione [classes 4 ~.

4.5.1 Number. Thenumbar ofcaqotiadown previsions shall bedetemkdby
the deel@i%ii5 size of the caqo aqarhwk or platform; hcwevar, nocZmJo
~ or platform shall have fewer M four pruvisicm=

4.5.2 Lccation.

a. Clsse 4 tiedcm provisions
vehicles alxlthe Caryo mq=+=rk of

shall be nxeesed bide van-type
tmc.k aml trailers (with metal-stake

6 ●
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● hrlies). spacing of provisions shall be about 18 inches .n center along each
side arxiSIXIof the cargo kcdy of the vehicle, with spacixg between
prwisione adjuetsd as mcesemy to avoid v=cle structural mnkere.
Provisions on the side ard erd walls of caqo kcdies shall be as close tn the
floor of the cargo bcdy as practical. TM center of the side ard end tiedmn
provisions shall & not mre than 6 inchee nor 1sss than 4 inches from each
of the four corners of the cargo b+hall.

b. Class 5 tidcwn provisions shall be lccateilon the perimter of
theczuqo bedeclaenotto~ the dimensions of the bed. Spacirq of
provisions shall be about 18 inch% on center along each side of the vehicle,
with spacing betwesn provisions adyxsted as neces=q to avoid vehicle
Structllral~. The center of side ani en5 tiedcwn prwisione shall be
locatEd nat Imrethan6in=hee norlese than4inche5 from each of the four
Corre.reof the mlqo b@k@MMd.

.- 4.6 ??reSZiIXJ All slinging, tiedu.in,.3rdcargo tiedu.m prwisione shall be
designed to pkvent the mvable parts frm freezing in pla~ dur~ mld
ather. (Drain holes shall nEet w K=@=$w=* of ~ Tl~e 49 for
mmnition Shipte. )

4.7 Stowable sliwina wrwisions. n~~mymt p~isi~, which are
mnmmvable parteoftheequipmt anicankes tnrsdoutofthe way, are
a~le,- other tyl=e of slinging eyes wculd interfere with loading
al-dUnloadlng of calqo. The con~ctor shall prwide instructions for the
servicing of the retracting uecharusin.

●
5. DETAII.ED~

5.1 Stremth of wee and Dmvisions. ‘IheIFeinthie eection have been
eebbliehed to account for the dynamic lcade likely to be encountered durirq
hipy, ,r+l, marine{ arrlair.traqmrt. LFe have been adopted for reasons
of Sllnpllclty,convenience, economy m testing, ami rqeatahlity of tit
pmeduree Slxireeulte. Hmever, since statically applykg the LFs mrlnot
pndsely reproduce the effects of many of the acbal -c loads f- in
cpera~i~, fact== - as charact+5tics of load applmation, kid
repetitmn, load revereal, arrlequqmmt life p be considered in the
ds5ign prmeee. ‘Ihedesigner met also dstsmnme ,the amunt, if any, by
whi~ the pmvieion should exceed the deeiqn ~ of this section.
Allowances ehculd be xradefor the physical axd chemical prqertiee of the
material (for _le, fatigue, corroeion ti galvanic action on acccunt of
diesinlilarmetals m harsh envirolnmlte), ardforncmalwea raml tear
during W eqxsztd life of the eq+m=nt.

5.1.+ class 1 Slinuim movisicqe. Equ@ent with helicopter EAT
~ehallnlE&lile~ of paraqa@e 5.1.1.1 W 5.1.1.2.
All w Squ@lent Shall nEet the
SlingiIKJprovisions shall meet the

z=4L+==~ of W- 5.1.1.2.
~ of paragqhe 5.1.1.1 al-d

5.1.1.2 at the item of squipk?nt’s GW. If& QNoftik?mofeq Ui~t
exceeds the helicopter’s lift czq2abili~, but can be reduced in weight to
fall within the helicopter’s lift Capability, the W (for para 5.1.1.1 only)
will be bassd on the heliccpterls mxim.nn llft capability.

7
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5.1.1.1 For eau’men t with helicooter EXT reauiremnte . Each class 1
provision, incl& the connection to the stmctuml lEnllXr(s), shall meet ●
the follu.dng rquimmnts:

a. A design limit load of not lees than the lift point LF taken
frm a- A times the static lead. The static load is detennhed by a
static test(s), baesxlon use of the specified helicopter external CarKloSlina
set (s)! or by’ iatim+atiml analysis. -A ean@e pmbl-m that shcws hew-to -
determne the ~ s~ of the slinging provisions is in apperdix B.

b. An ultimate lead of nut less than 1.5 tines the design limit
load.

c. The slinging provisions shall be tested for validation in
acmrdance with paragraph 5.5 of this stmdard.

~fi-9;3 Fqu@snt with a helicopter FAT requkmnt shall also meet
.

5.1.1.2 Crane liftiru requirements. Each class 1 provision, including the
connection to the structural mnber (s), shall met the follming
~=:

a. A design limit lead of not 1sss than 2.3 t- the static
lead. The static load is detemined by static test or by mthmatical
analysis, M on the sling legs conveqing at the apex to form 45” vertical
angles, or on sling legs with lengths not longer than 12 feet, whichevex is
less severe, when the item is,suspendal in a level attitude. A sample
prublem Shcwing hcw to determrle the requird strength of tie slinging
prwisione is in appardix B.

b. An ultimate load of not less than 1.5 times the design limit
load.

c. The slinging eyes or provisions shall be tested for validation
in accordance with paragraph 5.5 of this stamiard.

5.1.2 Class 2 tidcwn movisions. Each class 2 provision, including the
connection d the structural frame, shall withetard its prqmtiomte ahare
of the followirq leadings: 4.0 timee the GW in the forward and aft direction
of the longitudinal axisofthe equiprent,2. O times the GWintiedwnmm5
~ion of the vertical axis, and 1.5 time the GW in -ch direction of the
lateral axis. These inertial force5 (leadings) shall be applied statically
aml i.mlepnkntly. The directional load (design limit lead in each
direction) shall be dietrikutcd amng the tiedmn eyes or provisions that
wuld eff~ively resist mtion along #at -. Dtstrikution of the load
_ ~ tl~m provisions shall be based on the tisximn pmedures used to
meet MIW3TD-81O, Msthcd Number 516.4, ~ VIII, ard MH,+ID-1791. A
=n@e prcbkn that e.hewshcw to de~ lilerquired stmlqth of the
tiedmm prwisione is in a~ C. No ~t defo=tion or set of tie
prov+si~ or other quipnent strucbmel conpnents shall

awll=tlon of the +~ds to ~ tiedowns.
occur esarssultof

The ultimate load that each
tledudn eye or promslon can withetard shall be at least 1.5 times the design
limit load.
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●
5.1.3 C@s.s 3 mltimrooee muvisione. Ea& class 3 provision shall meet

mqmmmte of both slirqing ani tiedum provisions in paragrqhs 5.1.1
-5.1.2.

5.1.4 classes 4 m 5 cam o tiedown Drovisione.

a. Ea* class 4 prwiei~ shall withstard the forces in the table
balm in the vertical, lorqitudmal , ti lateral directions:

TAELEI. mad~ for class 4 m-ovisions.

Lb Lb Ib

Icad-carryirq range o - 3,000 3,001 - 10,000 Imre than 10,000
of equipmnt

Lced-carqing capacity
(design load) of each 2,500 5,000 10,000
tiedcwn pmvisicm

The ultimate Mid ech cargo tieclcwnprovision can wi~ shall not be
less than 1.5 thes the deeign limit lead.

b. Ea& class 5 prwision shall withstard a force of 15,000 v in

●
the vertical, longitwiunal, and lateral dim2tions without ece93mg
design limit load. If the flatk& trailer or flatrack is iesual with basic
issue item tidown aeaenblies (&aim, lead bimiers, sbac.klee,W so forth)
with a safe working lead greater than 15,000 -, the design limit load of
the class 5 pmviemn shall meet or exceed the safe working load of the
tieiwn assemblies (Title 49 CFR 393.102). m ultimate load that eadl cargo
ti~i~ovieion can withstzml ahallnot k=eless thanl.5 times the design

5.2 Fmvision dimensions.

5.2.1 Classes 1, 2, ard 3 Slinuina, tiedown, and multimruose Drevisions.
Classes 1, 2, @ 3 provisions shall amform ti the dimensions specifid in
figure 5.

5.2.2 Class 4 cam o tiedown Drovisione. Claee 4 previsions shall have
qeninge ofnotlessthan2 inches (51nnn)indiamter aniahall havea
tilickneseofnotgmdzert ilantbree-fcm-tha ofanincil(19. em). The
pmvisione shall have the capability to accept 2-ti steel baniirq without
c&leete&il&J-J- ~ baniing. An exanple of an acceptable class 4 ti&cwn

.

5.2.3 Class 5 camo tiedmn Dmvieione. Class 5 provisions shall have
qeningso fnotleeethan 2imhes(51nTm) indiamter anishall havea
thickness ofnot~terthanlti (25 nun). The provisions shall have the
capability to acxept 2-inch eteel barding withmt causing tearirq of the
baniing. An exaqle of an acceptable class 5 tiedcwn is shmn in figure 7.

9
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5.3 Directional carobilities of cam o ti&mn provisions.

5.3.1 class 4 Ca?Xloti.eiownDmvisions. Class 4 provisions shall permit the
cargo rirqtimtatia~ of 180” @ have an included angle of lateral
mwment of not less than 150° (fig 8). If ~ible, the promsions shall be
&siqr@ to swivel to meet the included angle rquirmmt.

5.3.2 Class 5 cam o tiexkwn Provisions. Class 5 provisions shall have an
inclukd angle of lateral mvemmt of not lees than 90” (fig 8) ard rotate a
minimum of 90” frm the vertical tcward the longitud.mal centerline of the
vticle. If mseible, the Provisions shall be desioned to swivel to met the
hcludea atgla requkwnt .-

5.4 Fiwres. Illustrations are not intenki to preclude
are otherwise Spcifi& in this stan%ni.

5.5 Analvsis ard test considerations.

5.5.1 General. All slinghq, tiedmn, ti cargo tiedown provisions shall be
testd attached to the equipment. Testing my be accomplished us- a frarm
assembly, provided all load-bearing structmes (stmctuml c!onponentsin
tension aml compression) are included in the f~ assembly. For test
purpxss, only wire rope, wire rcpe with a thimble lcop, chain, or a shackle
attached to the provismn shall be used. Textile straps, such as nylon ad
polyester (mm-on) ard synthetic _, shall not be used. The loads applied
during testing shall net be less than the design limit load requiremmt and
notmrethan lopementin excess.

5.5.2 Slinqinq Drevisions,

a. Prior to First Article, Preprcductim Qualification, or Production
Provecut testing, tha contractor shall provide, to the materiel developer,
design limit ti ultimate loads for the provisions to shm they met the
slinging ~~ of aim 5.

b. The analysis @ testing shall =t the followiq rquimwnti:

(1) A static @l b the rsquird design limit load shall be
coticted on all provisions; however, all provisions do not have to be tested
at the same tire.

(2) ‘Illsangles
in appm.lix B or by static
5.1.1.2.

ad leads shall coincide with the pmcedwes shmn
lift in acconlance with paragra@s 5.1.1.1 d

(3) The pointe used to apply the lmd to the equipmnt shall be
located so they do not interfere with or reduce the lcadiq on the structural
mrnt.ernext to the previsions.

(4) Leads in the sling legs =1 be masured with an appropriate
maeurirq device, such as a load cell or dynamneter.

(5) The lead applied to each pruvision shall be not less than the
= de=~ limit lead ami shall be applied for @ 1sss than 90

: For helicopter transport, the requmed design limit lead
willkebased onthehighest LF requirdinapp A.)

●

10
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(6) No visible permnmt defometion or set in the provisicm or
Otkrqlipnentstm dmml cmpmnte shall result from applimtion of the
loads to the prwisions. A ~ible failure ini.icatim &$ the initial
material analysis shall be justifimtion to use xmra detaa.~ ~alk ani
teetirq n&hcds (for exanple, calibmted ~,
analyaI.s,magnetic particle inqetion
testing, @ so forth). when

, x ray, fatigue testing, ultimate
masurirq devices are @, defonration shall

not exceed a 0.2 ~t offset. Weld crack will constitute test failure.

(7) The contractor shall provide a material analysis showing the
ultimate lead is not less than 1.5 times the requird deeign limit load for
the prwisions.

5.5.3 TiedOwn muvisions.

a. Prior to First Article, Prepralu$tion @if ication, or Pruiuction
Provecut testing, the contractor shall prumdsr to the nkaterleldeveloper,
design limit,ard ult~fti~~m ~ the provisions to shw they meet the
tieicwn ~

b. me analysis ard testing shall m?et tbs follcs.ringR@mmnts:

(1) A static pull to the required design limit load shall be
coductd on all tiedcwn provisions; however, all prwisions do not have to
ketested atthseam time.

(2) Icads applied ti sad provision shall be ~ with an
appropriate m+aeurirq device, such as a load cell or dynammter.

(3) Tllepoints usedtiapply tiloadto Ulssquiplmmt ehallke
lccated sotheydo mt interfere withorreduce theloading on the structural
nmbe.r next to the tiadmn provision.

(4) Laade qplied in tbe longitwiinal, vertical, ard lateral
direction shall be applid statically @ ini+wdently for not less than
6.0~and e.Mll12emtle5e than therqa.rdlcadin=ch direction.

(5) No visible pemment deformation or set in the provisicme or
o+dlerSquiplkaltStructural cmpmnte shall result frcnnapplication of the
loads to the provisions. A possible failure irxiicationduring the initial
materiel analysis shall be justification to use mre detailed analysis end
testiq methods (for example, calibrated ~, finite elaEnt
analysls, mgnetic particle &ion, x ray, fatigue txsting, ultimate
testing, ani m forth). Wnen m2amring devices or gauyes are used,
defomaticm cannot exceed a 0.2 ~ offeet. Weld cracks will mnstitute
test failure.

(6) The contractor shall provide a material analysis shmirq the
ultimate load is not less than 1.5 time the zquired design limit load for
the provisicms.

5.5.4 ~timrmse Dmvisions.
~ of prqE@ls

These previsions shall meet the analysis d
5.5.2 ti 5.5.3.

11
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5.5.5. Caruo tiedcwn movisions. ●
a. Pri?r to First Article, Fmprcchx+ion (@lif ication, or Frcduction

~ -1 ~ ~~r -1 prowls, tn a nnteriel developer,
deei~ ard ultmate loads for the provisions to shw they met the tiexkwn
rqummn& of se2tion 5.

b. The analysis - tsti.rq shall meet the follmiq rquirmmts:

(1) A static pull to the requked design limit lead shall be
mniuctd on a selected.sanple of caqo tiezicwnprovisions. Sek2tion will
be ksed on differeme m provision design.

(2) Loads a@i&l to each pmvisicm shall be maeured with a
masuring device, sudI as a load cell.

(3) The points ued to apply the lead to the equipnent shall be
lccated aotheydo not interfere withorreduce thelmding on the etm&uml
menker next to the cdqo titi pmvieion.

(4) Lmds applied in tbe vertical: longitudinal ti lateral
directions shall be applied statimlly d m3qeMan tly kor not less than
6.0aecon3e eniehallbe not less thanthreqired desqnlimit load in eati
d.ire2tion.

(5) No vieible permnant defonration or set in the provisions or
omerequipnmte bmtumlmpmente shall tit frm application of the
bade to the pmvieione. A possible failure irdicetion during the initial
material analysis shall k justification to use mre detaileiltesting SKI
analysis methods (for example, calibrated ~, finite cl-t
analysis, nngnetic particle inspection, x ray, fatigue testing, ultimate
testing, al-dSo forth). when maeuring devices are used, deformation shall
not exceed a 0.2 percent offset. Neld cracks will constitute test fail-.

(6) The contractor shall provide a material analysis ehmi.ng the
ultimate load is mt less than 1.5 timss the required design limit lead for
the provisions.

5.6 Narldnq.

5.6.1 Shimina datmlate. A shippirq dataplate shall be fmnishd d Shall
COllfO?lllto NILrF514 ad NILrP-15024/9. The silhouette of the equipment in
tmnsport configuration, which irdicat=e the m along ezd axis, location of
the elingirq d primq tisdown pmvieions, ard the location of any
alternate or eupplement3q
dataplate.

poin& of tiedcwn shall be inchxkd on the
Nmemlatume characters shall not be less than 0.187 inch (4.75

mj, ~*ti*-1notk1=5_0.093 inch (2.36 nmI)in
heqht. The dataplate elmll be att3ched by screws, bolts, or rivets in a
conspicuous lccetion.

5.6.2 Identificatim. The identification of slinging, tiedmn, or
m.lti~ pmvieions used for transprt skill be *iled in appropriate
locatmneontheexteriorof the equ.ipent inletb=mnotlese~ 1-
(25 nun)in bei@. Interior cax.yotiedown provisions do not have to be
marked. kceseoriee n2senbl@ pruviei~ -table for slinging or tiedmn
shell be locatd or desigmd b avoid
for clinging or tiedcwn.

mstaken usetimarkadas unacceptable

3.2 ●
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6. KITES

(This section ~ins infometion of a general or
explanatory nature that may be helpful, but is not lnanadatory.)

6.1 Inten3e5 USS. This stanim3 covers the dssign ard testing of slinging,
tialcwn, ti cargo tisdcsm previsions.

6.2 Issue of LDD18S. When this ~ is usai in acquisition, the issue
of the D3DIS8 applicable to the solicitation must be cited (para 2.1.1 aml
2.1.2).

6.3 Eeta ~ . When this etan%rd is applied on a contract, ths
following data itq description (DID)mst be listd, as applicable, on the
mntract mta List (DD Form 1423), except ~ mD FAR
8u@emnt 27.=- ths rqumawt for a DD Fom 1423.

Reference Paraarachs DID Number DID Title

5.5.2, 5.5.3, d 5.5.5 D1-PACK80880 Transpotiility Report

6.4 Tid%m wstem If a pqxxecl rail tisdown prmedurs differs frum that
represented in MIIA+D-81O, the materiel develcpsr shall notify MIMCTEA prior
to testing.

6.5 Subiect tsrm fkevwoti) listing.

cables @ chains, sling
Cables arxichains, tieiown
Cram liftirg
~es, slinging Full test
Eyes, tidcwn
Helicqker EAT

8pKSipw

6.6 International intere5t. Ce.rbin provisions of W ~ == ~
subject of internsticnal ~zati~3gF (QSTAG-328,AS@2 Air
8tar&d 44/21, STANAG-4062, @ ~ when an~, a
revision, or a cancellation of this stanimd ~ P~ that will md.ify the
intern+icmel agre==t concern+ ths preparing activity will take
appropriate actmn - “international st ~ozation channels, including
~~ ~ zation offices, to cimnge the agreemsntormke other
appropriate acccmmdatiom.

6.7 Cimnqes frcznprevious isswe. Ms.qina.lnotations are E& used in this
revision to identify changes with respect to ths prsvious issue on account of
the exteneive.msssof the damps.

13
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=W~~ctivity:

Air Force - 11 Project No. 2540-0374

Review activities:
Army -GL, sM, MI, ME, ER, TE, Al!,AR
Navy - M!
Air Force - 84, 99
DIA-C5

User activities:
A& - AV

-5A
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Sling leg with

from 0° to 4S

have a minim

Vertical angle = 45’

(Worst case apex slinging

configuration.)

w

FIGURE 3. Sling leg clearance raquiramenta.

17

http://www.abbottaerospace.com/technical-library


MIL-STD-209H

\
\

\
\

\
\

\
\

\
\

\
\

\

\
\

\
\

\

-1.
\\\

PRINCIPAL \

DIRECTION ‘a
\

\
\

\

%

\
\

OF TIEOOWN
90 \

PROVISION \
\

PLAN VIEW

FIGURE4. Working angles for tiedown provisions
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RO:lJ:ED
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GURE 5.

d

SHACKLE ~

-HOOK

FIGURE6. Examplaa of nonramovabla,

dual-purposa pmviaiona.
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I

class 5 included engle I

requirement

cks 4 included angle

requirement

FIGURE 8. Included angle requirement.
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● APPENDIX A

HELI@XI’ER EAT MATENEL JJFT KI13TL’LOAD FAC!IDRS

10. QNERAIJ

10.1 q. ‘Ibis~ provides the p~ for calculating the
helicopter EAT materiel lift point IF.

20. AFTLICAmE ImmlEmS. ‘l’hissection is mt appli-le to this apperdix.

30. IQummmE

a 30.1 Cetermine the helicopter EAT materiel lift coint Ii?. @ helicopter
EAT materiel lift point LF is used to calculate the de5ign limit load for all
materiel with a heliwpter EAT re@rsmnt. The LF is calculated using the
table belai. The LF is a function of the heliccpte.rEAT weight (EATWT) ti
the helicopter EAIWr/mxinmn projected frontal - (MPFA) ratio. The MPFA
for a siqle-point lmd is the maximum ~ Pm3- on a vertical plane as
the item E mtati about a vertiml am.s thrcugh the aircraft hook: for
dual-point or ~ loads, the maxinmn projected area on a verti@ plane is
in the direction of flight.

30.1.1 lzAIW1’/llF?FA ratios crrea terthanoregual to60D0Lu?ds Der Sauare fcut
(lb/sa fq . For an EATWT./MPFAratio of greater than or equal to 60
lb/eq ft, the nk3teriel lift point LF is a function of EATWl?in accordance
with the table Wm.

TA81X A-I. Calculation

I

EATwr/MPFA EAT Weight
(lb/sq ft) (~)

> 60 I o- 5,000

z 60 I 5,001 - 15,000

z 60
I

15,001 - 36,000

of Materiel Lift mint W

Lend Factor

3.5

3.2

3.2 - [0.000038 X (ENIWT -15, 000)]

30.1.2 EAIW1’/MPFAratic6 between 45 anti60 lb/su ft. For an EATWl?@PFA
ratio bet.wem 45 @ 60 lb/eq R, the materiel lift @nt LF in the above
table is ‘UE?=SSd W SddilXJW fOlhWiJKJ v=i-: 0.16 X (60 -
(EXIwr/MPFA)).

30.1.3 EAm7rm mtics 16ss - or eoual to 45 3b/so ft. For an
EATWT/MPFA ratio ofless thanor equal to45-pr square foot, the
materiel lift point LF in the above table is ~ by addiq 2.4.

23
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APPRWXX A

30.2 Camo euuiment . For item of quipnant with cargo-carrying
capability, We materiel lift point LF shall be,calculatal for the minimum
ani mounnnn possible helicopter EAIWl%.
lesser weight cculd have higher design limit lead rqummm&

Wper&ng q the weights, the
‘IhUs,the

design limit load shall be the greater value of the FATWT nuiit~pli~ by the
lift @nt LF.

24
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10. GENERAL

10.1 ~. mie ~ establishes a mstbod for determhiq the ~
~ of ~ slm% provisiona.

20. APPLlICABIJ3DXmlENE. This section is mt applicable to this appendix.

30. NOTATICN

30.1 Svmbols. The follcwirq letter synbls are used thmqhout thk
.

~ - length fm CG to front provisions, a ard b, in inches

q-kngtbfrm~ to~pro viaions, canid, in~

Da - lateml d.ktama f= CG to provieion a, in inche5

~ - lateral distaxe frm CG to pmvisim b, in inches

D= - lateral distance frcm @G to provision c, in inches

Dd - lateral ‘chstmce frm~toprovisim d,inimhes

Hf-~E~~-tO_front prwisior!s, aanib, in

q - lleiirm the grcumi tothe rar provisions,

~ - the difference in height be- the front .3.rxl
inirlchea

Gw - gmes weight, in pca.mk

Va - vertical load at prwieion a

Vb - vertical load at pruvision b

v= - vertical lead at pmvieion c

Vd - vertical lead at prevision d

~ - horizontal ‘~frmpmvisionato~ CG

~ - borizcmtal ‘d.etmce frmprovisionb tithe CG

ctid, in

~ provisions,

25
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APPENDIX B

Q - horizontal distance f= prwision c to the CG

~ - horizontal distance from provision d to the m

~ - vertical angle at provision a

~ - VdZiCdl angle at provision b

~ - vertical arqle at provision c

~ - vtiical argle at prwision d

Sa - sling leg length at prwision a

~ - .lirg leg length at prevision b

s= - sling leg length at pruvision c

Sd - sling leg length at pruvision d

% - static lead on sling a

~ - static load m Sl@ b

~ - static load on sling c

% - static lead on sling d

Ta - &sign limit load of provision a

Tb - design limit load of provision b

Tc - design limit load of provision c

Td - design limit lad of provision d

Ua - ultimate load rqu “mment for provision a

~ - ultimate lead ~t for Provision b

Uc - ultimate lead ~t for provision c

Ud - ultimate load ~t for Pmision d

40. GENERAL mQmRmmE

None.

50. D=~ ~

50.1 Examle. See figure 9. The equations in this am ~ve p
established such that the free-tcdy diagram is valid even if the front

26
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● APPENDIX B

SLING APEX

FIGURE9. MlL-STD-2O9Hfree-bcdy diagram.
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APPENDIX B

provisions are on a plane higher than or equal to the rear provisions. ‘It& ●
holdetruebecausethevalue(~)canbepositive, negative, or equal to
zero. lhis example demnstra testhecaee whenthe rear provisions are higher
&mn the frvnt provision.

m = 10,000 3.b

$=56 in., ~=79ti., ~=24 in., ~=33 in.

Da=16 in., ~=17 in., DC=33 in., Dd=34 in.

50.1.1 Horizontal distance frcznthe slinainq Drovisione to the vertical axis
m—.

50.1.2 Difference in heidt of front and rear mmvisione.

Cefilvethe differelEe in height, if any, between the front & rear
pxwieione as follme:

~=~.q Note: /J is negative whm 1+ > 1+
~ is pc6itive when > +

A=9 in.
%~iezemwhen~= .

50.1.3 Cetemim the slim amx heiuht, K. above the horizontal Diane of
the Dmvisione. Consider each sling aep.rately caning frm tha prwision to
apa.nto nthev-icall ina thatpassee Um2ugh&CG.

!lhe 45” .zi@e criterion. Aeslnne all angles, VA, are 45” SU&l
that eacha;l~ haa a &f ferent height, K, above the horizontal plana of the
highest pruvislon.

~=~-~= 58.24 -9=49 .24 in.

~=~-~= 58.52 -9=49 .52 in.

~ = ~ = 85.62 in.

b. The 144-M sling leqtb criterion. Assume all slit-qleg
lenc@a., S, are 144 inches such that each sliq has a diffemmt hel~t, K,
abova the horizontal plane of the highest pmmsion. Saeed on -45” angle
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● APPENDIX B

criterion, the sling leg length, S, will be lees than 144 inche5 only when
%!? is less than 144 x cc645, or approximately 102 inches.

Ifh#102in., &=~~ -~

~ . ~1442 . 58.242 - 9 = 3.22.70h.

If~<102in.,&=--/J

~ = ~1442 -58.522-9 = 122.57 in.

c. ‘he laqest of the eight pi.sible values for k frm paragraphs
50.1.3.a ti 50.1.3.b is K.

K = 122.70 in.

50.1.4 Chaek apex height, ~, above grcmd level.

~=~+lz Note: ~mstbekssii Ian288in&s

~ = 155.70 h.

50.1.5 Eetemine slim lenoths, s.

Sa=~(K+~)2+~2

Sa = (122.70 + 9)2 + 58.242 = 144.00 in.

~=~(K+~)2+~2

~ = ~(122.70 + 9)2 + 58.522 = 144.12 in.

sc=-

Sc = 122.702 + 85.622 = 149.62 in.

sol=@-@

Sd = ti122.702 + 86.002 = 149.84 in.

29

http://www.abbottaerospace.com/technical-library


MILAT13-209H

APPmmX B

50.1.6 De&mine the slina am les, VA.

~=tan-l ~; ~=tan-l 58.24 = 24”

K+/J 122.70 + 9

~ = tar-l ~ ; ~ = tan-l 58.52 = 24”

K+~ 322.70 + 9

~=m-l~; ~ = ti-l 85.62 = 35”
—

122.70

~ . _-lK% ; V7% = *-1 86.00 = 35”
—
K 122.70

50.1.7 Eetsmim the vertical force cmmonent, V, at each Dmvision.

va=~ %Xm
x—

(q + ~) (Da + DJ

Va = 79 17
x x 10,000 = 3,015 lb

(56 + 79) (16 + 17)

Vb=+ Da
x XGW

(q + q (Da + %)

79 16
vb=— x X 10,000 = 2,837 lb

(56 + 79) (16 + 17)

v==+ Dd
x— XGW

(~ + ~) (Dc + %)

56 34
vc=— x — X 10,000 = 2,105 lb

(56 + 79) (33 + 34)

56 33
Vd = x — X 10,000 = 2,043 lb

(56 + 79) (33 + 34)

30
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Beterulim the static load, R, for each slim leq.

~. va~ -L= 144.00
3,015 x = 3,297 lb

lz+~ 1.22.70+ 9

~= Vbx L= 144.12
2,837 X = 3,105 lb

K+/J 122.70 + 9

~= VCX ~= 2,105 X -= 2,567 lb
K 122.70 .

~= VdX ~= 2,043 X == 2,495 lb
K 122.70

50.1.9 Delxmn.im the m ired deeian limit lead, T. For itsa!sof
~lment without helicopter EAT ~tef the m~i~:fiti~~ti~d-

For item of equiprent with helicopter FAT reqummm
1~~ point LF is calculated using a~ A. The helicopter’EAT materiel
lift point IIJis a function of helicopter EAIW1’ard the helicopter EATWT/MPFA
ratio. Iftheequi-t haeacarg ~b capability, the materiel lift
point LF ehall be calculated for the ~amlmximm helicopter ENIWTe.

o

For ~tim ~, asw.amthat thieitemofquipmk hasa
Ireli_ EAT .3rdcrans lift requrmmt m an MPFA of 105 square feet.
lhusr ~ EMIW1’~A mtio eq+a.ls95.24 pcumls per square fwt. Using
a-.A, ~ f@ the mterlal lift point LF for helicopter EAT is 3.2.
SUES tlu.evalue 1s greater than the 2.3 materiel lift pm.nt LF rquired for
cram liftiq, 3.2 will be used.

Ta=~x IF = 3,297 X 3.2 = 10,550 lb

Tb=~x LF = 3,105 X 3.2 = 9,936 lb

Tc=~x LF = 2,567 X 3.2 = 8,214 lb

Td=~x LF = 2,495 X 3.2 = 7,984 lb

50.1.10 Datemimthereau “@ U3.tiln?lteloads, u.

Ua = Ta X 1.5 = 10,550 X 1.5 = 15,825 lb

~= Tbxl.5 = 9,936 X 1.5 = 14,904 lb

WC = T= X 1.5 = 8,214 X 1.5 = 12,321 lb

Ud=Tdxl.5 = 7,984 X 1.5 = 11,976 lb
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50.1.11 !k!stinclreauiremnts.

TABIEB-I. Full test reauirmerts.

Angle of Full
Lccation for Testing

(dqrees)

Front F.Qht
Prwision a 24

Front Left
Provision b I 24

Rear Ieft
Fruvision c I 35

-

144

144

150

150

Dssign Iced
(lb)

10,550

9,936

8,214

7,984

I

+

Ultimate Load
(lb)

15,825

14,904

12,321

11,976
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sANPI.EPRoBLEMmRDmmMmmG‘ml?

REQImEO~OF’IHE TIlD2WN PROVISIONS

10. GENERAL

10.1 ~. This ~ establishes a mthcxl for de~
~ of the tidu.m previsions.

the reqired

20. APFmCABIE mcumNIs. ‘Ihieaecizion is not applicable to this apperdix.
~

30. NQTAmCN

30.1 Svlntels.

TL - design limit load in longitudinal direction, in _

UL - ultimate load in longitudinal direction, in poun3s

~ - design limit load in vertiml ~ion, in punds

~ - ultimata lead in vertical ~ion, in pcumle

Ts - design limit load in lateral ~ion, in pourd.s

●
us - ultimate lead in lataral direction, in pcurde

Gw - grc5s vehicle weight, in prods
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40.

COMPONENT

10 NGIIUDINAL OIXICTION OETAI1A

NorE: ASSullEW = 20,000 lb

Figure 10. EXanmle of a tiedmn Drocdure.

This _le does not rsprsssnt a particular itsm, but rather the way tieicwn
provisions will be ussflbased on thsir lomtions. All fcur previsions will
be ussd b restrain item in the vsrtical ard+late@ -ions. FroVisions
3 ad 4 will restrain fomes in both lmgitui.mal ~ ons (fore + aft).
Hc%#sver,prwisions 1 ?@ 2 w1ll rsst@n forces in only ons lrqituch.ml
direction (aft). If bi~ti (tmiwn cable restraint in mrs than ons
dirsction) uss of the tiedown provisiom is sp63ified in ths contractor’s
tiedcwn pmcsdums, adquats Clsaranms shall be pmvidd to -t the
~- of -q 4.1.2.1 ~ 4.1.2.3 for =* ~Ion of US=.

I
I

40.1.1 Mininml reQuir4 lomitudiml desion
lorgitudiml

ani Llltirrateloads. ‘Ills
insrtia force actirq thrmyh ths CG is:

4 X ~ = 4 X 20,000 ~ = 80,000 lb

Assmra the insrtia force will be balancsd/rsstrah2d by the longitmlhal
force cmpmnts of the applicable tiedcwn pxuvisions to prwmt xmvemmt of
thsitmin the fonmrdzoxi aft directions.

FORCE

●

a. lb prevent mvme.nt in ths forwad d.kction, thm provisions can
be used:

T3L + T4L = 80,000 lb
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Eased on the aesunption that all provisions are located symmetrically abmt
the a,

T3L = T4L

each provision mst witlx=tad a longitudinal force (requir@ dssign limit
load) of 40,000 pcanxlaapplied in W aft direction.

b. ‘Ibprevent mvemnt in the aft direction, all fcur provisions can
be d. In tlu.eexanple:

Ta + T2L + T3L + ‘4L -.: – 80,000 lb

Eas03 on the assumption that all provisions are locatd Symmk2trically abut
f. the G,

Tm = T2L = T3L = T4L

ach provision met wi~ a longitudhal force (rquired design limit
lead) of 20,000 _ applied in the forward direction. ultimate load
m@remn& (1.5 x design limit load) are:

forwad U3L = U4L = 1.5 X 40,000 lb = 60,000 lb

@@ Um = U2L =U3L= U4L= 1.5 x 20,000 lb = 30,000 lb

● 50.1.2 Minimum~ aml ultimate leads. The vertical
inertia fome acting thrcugh the CG is:

2 XGW = 2 x 20,000 lb = 40,000 lb

It ehculd be assmei that this fome will be restrati by the vertical force
cmponents of the tiedcwn provisions against upard mvsmat of the item.

Tlv + Tm + T3V + T4V = 40,000 lb

Eased on the assumption that the vertical force on -* provisim will &
@#

Tlv = Tn = T% = T4V

ezd provision mst withstaml a vertical force (-ti~~~&nit load)
of 10,000 pcurds applied in the downmrd ~ion.
reqmmm& (1.5 x design limit lmd) are:

Ulv = Um = U3V = U4V = 1.5 x 10,000 lb = 15,000 lb

50.1.3 Mhinnnn~ limit ad Ultilmte loads. ‘me
lateral inertia force acting through the CG is:

1.5 x w = 1.5 x 20,000 lb = 30,000 lb
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Itshouldbeassumd that this force will be mstraind by the lateral force
~te of the tisdmn provisions tamrd the left and right.

a. lb prevent mvemmt toward the right, two prwisione m be usd:

T2s + T4s = 30,000 lb

Eas55 on the asemption that all prwieions are lcetd eyuwtrically about
the CG,

T2S = T4S

** provision must withst2n5 a lateral fome (requkd design limit load) of
15,000 _ applisd tuiard the right.

b. To prwent mvemmt tmard the left, two provisions can ke ~:

Tls + T3S = 30,000 lb

Base3 on the aesu@ion that all prwisicm are located synmt.rically about
the G,

Tk = T3S

each provision met withs~ a lateral fores (requird ~lgn limit lead) of
15,000 pcamk, a@id tcwani the left. ultimate etmrqth requhamti (1.5
x design limit load) are:

-t “2s = U4s = 15,000 X 1.5 = 22,500 lb

~ti “1s
= IJ35-– 15,000 X 1.5 = 22,500 lb

(If the tiedown pattern USA has the cablss c?xxeing, then the lateral force
will be -its frcanthat shmn abcve.)
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03NVEESICN TA8ES

10. GENERAL

10.1 ~. lhis appsdix provides information for convsrtimg US Qstomry
system ~ to wtric.

20. APPIJCABIE ECuMRmS. This section is not applicable to this ~.

30. Clm.DN MEIRIc mBREWmICNS

m=mster

*- dnl= decin&sr
an = Centheter
mm = millimeterI
Hz= hertz
@ ‘ mstric horsepcwsr

40. CCimDN MEx’ruc

40.1 Le.lwth

1 mi = 1609.35 m
1 ycl = 0.9144 m
1 ft = 0.3048 m
1 in = 0.0254 m

●
lm=lOdm =100

40.2 &

CIXWIRSIGNS

can = 1000 m

l~yd=O.8361eqm
lsqft=0.0929sqm
1 sq in = 0.00065 sqm

40.3 v~m

1 cu yd = 0.76456 cm m
1 cu ft = 0.02831 cum

: ~&” z ::pylo~ : ~

40.4 -s

1 STUN = 907.185 lq
lUlt3N=1016k9
1 lb = 0.45359 kg

40.5 Accsle.mtion

1 fcot/seconi2 = 0.3048 l@2
fres fall, ~ = 9.807 ll@.2

kg = kilogram
km = kilcmeter
t = mtric ton
Fa=pasc.33
rad = radian
m = Itilmsm per hour

1 km= 0.6214 mi
1 m = 1.0936 yd
1 m= 3.2808 ft
1 m = 39.3700 in.

lSqm=l.196sqyd
lsqm=10.764Sqft
lsqm=l,550sq in.

lam=l.31cuyd
lam= 35.31mft
lcum=61023cu in.
1 ga3 = 0.0038 cum

1 @ = 2.2046 lb
lt=looolq
1 t = 2204.62 lb
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40.6 Velccitv [ tiludes SDf#Q

1 fOot/SeCOni = 0.3048 I@
1 la-lot (intwl’lational) = 0.5144 I@
1 mile/hour = 0.4470 @s
1 rev/rein = 0.1047 Iacl/s
1 kil~/hour = 0.278 I@

40.7 Mass/Area

1 m~/f~; ~ 4.882 ~<
1 pcumi-mass/ilx31 -703.1 @/m

1 --fo=/~ = 6895 ~
1 pollnd-force/fwt = 47.88 Pa

40.9 ~!!@SLuE

1 degzes = 0.01745 rad

40.11 x

1 horsqcwer = 1.014 metric horsepwer

40.I.2 fnick conversions. The follcwing sinqlified conversion factors are
acarate within 2 ~ for quick ccqmtatmns:

Imhes to centimeters - ~tiply in. by 10 @ divide by 4.
Yards to meters- Multiply yd by 9 ard divide by 10.
Miles to kilometers - Multiply mi by 8 eni divide by 5.
RnJrds to kiloclrams- Multiply lb by 5 ard divide by 11.

40.13 ~ Tt3n. A ~t h -S 40 CUbiC feet Of VOILEE.
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