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1 .
GEN=RAL NOTES
L THE TYRCAL IDACEIG PLANS SHOWN ARE FOR PAITAL LAYER 3ICING OF PALLETIZED UNIT LOADS, SKIDDED UNIT LOADS,
MO LY HTE7 D CLTITAIMERS IN JQITARS  THE DU XA SING 1§ CONSTRUCTED (N SUCH A MANNE THAT NAIUNG INTO THE
DOWALLS OF THE YOXCAR 15 MOT NECTSSARY
I HE TYPICAL PROCEDURES SHOWN HAVE 3EEN AWPP2OVED FOR SLOCKING AND PRACING PARTIAL LAYERS IN K)X—CARS WITH METAL SICE
JALLS - THEY ARE A1SO AFPLICAILE 3O POXCHIS MM WDOD SITEWALLS
3 THE “LOAD LIMIT® OF A CAR MUST MOT JE EXCIEC0 MO SHOULD THE LANLCAR 3£ LOADED $O THAT MORE THAN ONE-HALF OF THE
“LOAD UMIT® 15 CAIRIED 8Y ONE SET OF TRUCXS
4 45 END WALLS OF CARS ARE NOT SQUARE THEY AUST 3¢ SQUARED OFF BEFOIE STALTING 1O LOAD CAR
§  UNLESS OTHERWISESPECIFIED, NAJUNG SHALL 3E iN ACECOIDANCE WiTH £AIL=5TD~ 1325 (MAVY)
B ALL STRAP JOINTS § 'ALL DE CRIMP-TYPE JOINTS MADE I A CRIMMNG YOOL THAT DOES NOT CUT THE SEAL OR STRAP, RATHER THAM
A TOOL THAT MAKES * NOTCOH-TY?E JOINT
] 7 o PPLICABLE PAATEOLA! WFC TICATIUNS
DUMMAGE L13137Y « 72D SPEC ha~L-751
NAILS - FED SPE( "F-N-105
STRAPPING - FED SPEC QQ-$-781 TYPE! KEAVY DUTY, CLASS A DRY (UNLUMICATED)
E SEALS = FED SPEC DQ-5-781 STYLE [T, HEAVY BUTY

PARTIAL LAYER RETENTION PROCEDURES
USING VERTICAL MEMBERS AND STRAPPING

THISE PROCIDURES MAY JE USED TO RETAIN AN UTPER PARTIAL LAYER  THE “YEIGAT RETAINED IN EACH LAYER ROW MUST NOT
EXCEED DI00 WIS TMESE TYPICAL PROCEDURES DEICT TWO ROWS WITH THE SAME NUABER OF UNIT LOADS RETAINED IN EACH
SARTIAL LAYER ROW  TMESE PROCEOURES AZE ALIO \IPUCABLE TO CARLOADS HAVING OTHER THAN TWO PARTIAL UPPER
LAYER ROWS () 3 OR MORE ROWS) ANO TO CARLOADS HAVING OISSIMILAR MUMBERS OF UNIT LOADS IN THE PARTIAL UPPER
LA YER ROWS

« TARLOADS THAT YD HAVE DISSIMILAR NUMSERS OF UNIT LOADS [N THE PARTIAL UPPER LAYER ROWS MUST  NOT EXCEED THE

FICHY LPUTADIONS FOR LONGITUDIMAL AND CROSSWISE DISTRIBUTION AS REQUIRED 8Y MIL-STD~ 1325 (NAVY) AND THE

L SOCIATION OF AMERICAN RAILROADS (AAR) GENERAL RULES COVERING LOADING OF CARLOAD SHIPMENTS OF COM-
PAODITIES IN CLOSED CARS

T LS TACY MUt) HAYE ADEQUATE SWAY BRACING IF THE CROSSWISE VOID EXCEEDS 4«iNCHES  CARLOADS MAVING DIS-
Cintial NOMBER OF UNIT LOADS IN THE PARTIAL UPPER LAYER SOWS MUST HAVE THE LONG ADWS SWAY BRACED SO THAT
THE _ATERAL FORCES ARE CARRIED INTO THE SIDE WALL OF THE CAR (SEE MIL-STD-1325 (NAVY) FOR SWAY BRACING PROCEDURES]

4 THE SUIAHT AND HEIGHT OF THE UPPER PARTIAL LAYER 1O 82 RETAINED DETERMINES THE SIZE AND QUANTITY OF VERTICAL
MEFABFRS RECUNRED TO REVAIN THE LOAD  TABLE T SHOWS THE AMOUNT OF LOAD WHICH MAY BE RETAINED 3Y EACH VERTICAL
CTER THE AMOUNT DEPLNDS ON THE DIMENSIONS OF THE VERTICAL AND THE NEIIHT IT EXTENDS AROVE THE TOP OF THE
T Lt LOWER LAYER  THIS NEIGHT WILL NORMALLY BE THE HEIGHT OF THE UNIT LOADS SEING RETAINED A MINIMUM OF
> ExlICALS FALST BE HISED FOR EACH UPPER LAYER ROW DEING RETAINED  IF SUFFICIENT VERTICAL MEMJTRS CANNOT 8E

TITIOMED 1 PPROPUATE STRONG AREAS OF THE UNIT LOADS ON THE FRONT SIDE WHERE THE STEP DOWN OCCURS,
AL PTIOINAL ERTICAL MERABERS MAY BE POSITIONED ON THE OPPOSITE SIDE (BACK SIDE}  VERTICAL MEMBEXS IN ADDITION
O1E AINIMUM MUPIER CALLED FOR mAY 80 USED IF DICTATED BY THE CONFIGURATION OF THE UNIT LOAD STRONG AREAS

HAR Y POINTS) AND /OR THE NEED FOR SYMMETRY

O THE WMOUNT AND TYPE OF BUFFER MEMBERS REGUIRED DEPENDS ON THE CRUSHING STRENGTH OF THE UNIT LOAD AND ITS
ABHLITY 1O CARRY THE LONGITUDINAL FORCES A MINIMUM OF 2 BUFFER MEMBERS MUST BE USED FOR EACH UNIT LOAD
CONTACTED
THE CONFIGURATION OF THE UNIT LOAD DE TERMINES HOW STRAPS ARE POSITIONED 1O HOLD THE VERTICAL MEMIERS THAT
PETATR THE PARTIAL LAYER  TWO STRAPS ARE REQUIRED TO HOLD THE VERTICAL MEMBER FRAME IN POSITION

TINET LOAD. THMAT ARE WEAK IN THE AREAS WHERE THE VERTICALS MUST §t ROSITIONED AND THAT CANNCT BE SUFFICIENTLY
"TREMGTHENED BY ADDING BUFFER BOARDS (EXAMPLES WIRE BOUND CRATES, POLYSTYRENE SOXES, ETC ) AND UNIT LOADS
SFAMMUMITION 1TEMS IN CARTRIDGE TANKS SHOULD NOT 88 RETAINED IN THIS MANNER

TABLE I
HEIGHT OF MAXIMUM LOAD PER VERTICAL (LBS)
UNIT LOAD
(ANCHES; x4 axe®
74 1748 un
30 1570 RITH)
20 1423 287
% 1309 2819
» 208 2413
42 na 245
[} 1047 1w

® TWO 2 A 6 VERTICALS LAMINATED 5/ TH 10 PIAILS (2 PER FOOT
AND WITH A | X 4 FACE 3OARD MANED 1O HE OUTEX EDGE WITH
e 6d MAILS (1 PER FOQOT) MAY B SURS (i TUTFO i PLACE OF 4 X &
{ - YERTICALS
- . [
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TYPICAL PARTIAL LAYER RETEMTION PROCEDURE

TARLE X1
s oms cang [PR1AL AT NO ©F
NO, OF U LS [UNIT LD |UMIT 104D s . @
IN PARTIAL HEIGH! wue 41 a‘:.'gi;; VIRTICALS (E0'D —-522 OETAIL
LAVER ROV (INCHES) {Las) 35) oo i’ X
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TAIS PARTIAL LAVED EXAMPLE CONSISTS OF /
APPROVED UNIT LOADS OF PO ECTILES IN -~
VIRE FLAME ADAPTERS  THE IXAMPLE SHOWN

DIPICTS LRIIT LOADS AS PER ¥1-34/4 TML
NIT LOAD (3 13- VI INOAES MIGH AND
WEIGHS J0BS 125 WITH THIS DATA AND THE
DATA GIVEN IM TASLE |, THE MINIUM
JUMBER OF VERTICA!S AEQUIRED TO XTTAIN
A PARTICULAL QUANTITY OF UNIT LODS IN
A PARTIAL LAYER ROW mAY Bt 0BT \IMNED AND
ARE SHOWN IN TAILE T

ST NG
LRV U]
2 REQHL). %D

1 1/4 INCH STARS
3 7R VERTICAL
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INSTALL APTER STRAS
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TYPICAL PARMAL LAYER RETENTION PROCEDURS

TA3LE I
o e = ——p———— N S
TOTAL Wi O OF
eX) OF U L'S [ UuMIT LOAD | UNIT LOAD
TN PARTIAL NEIGHT | WEIGHT I;::::o\'; ’_?’”'C’“’ 4t D
VAYER ZOW | BNCHES) (us) s AX 4y | 4X 8y T
! ) u7AT | 2 180 7 ?
i KRR N T v [Trw [ 2 \
WA 2o 1) T i T A
- O S [ T [ PR OUN S ~
| ¢ [ 7| “iaw WA HA \
Vhi A s PROCIOURES MOT A FUCABLE YHEN WEIGHT EXCEEDS $100 LBS \

[note] <

TS PAATIAL LAYER EXAMPLE CONSISTS OF
APPROVED UNIT LOADS OF SMALL ARMS AM-
MUNITION 30XES  THE EXAMPLE SHOWN
DIACTS UNIT LOADS AS PER WR-54/11  THE
UNIT LOAD 1§ M4-7/3 WNCHES HIGH AND
WEIGHS 1700 L3S WITH THIS DATA AND THE
DATA GIVEN IN TABLE ] THE MINIMUM

HUMBER OF VERTICALS IEQHARED 1O RETAIN

A PATICULAR QUANTITY OF UNIT LOADS IN
A PARTIAL LAYER 20W ALY BE OJTAINED AND
ARE SHOWN IN TABLE 11
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TYPICAL PARTIAL LAYER RETENTION PROCEDURE

TABLE IR

] TOTAL WI NG OF
MO OF U L'S | UNIT LOAD JUNITLOAD | 2d parTiAL | VERTICALS REQ'D

N PARTIAL HOCHT | WEIGH! |11 vn aow

AT MO0 i NG 48) a7 G o Tax e e uuu@
Lo T Bws | Taw T T L]
L. a3, 1 aye | ms. [ 00 70
U Lm0 u% 7 %0
. r';wm_l a®’ ] m_:

St DEYAIL
PAGE?
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TS PARTIAL LAYER EXAMPLE CONSISTS OF
AAROVED UNIT LOADS OF DRUMS IN STREL
ANGLE AME { 1=1/2 X 121/2 X 1/8 INCH
M AL ANGLUE SIZE) ADAPTERS  THE

BAMPLE SHOWN DEPICTS UNIT LOADS AS

™ WR=34/100  THE UNIT LOAD 13 I9=2/4
TNMCHES HIGH ANO WEIGHS 2250 LS WITK
THIS DATA AND THE OATA FROM TABLE |

TAE MINIMUAM NUMBER OF VERTICALS REQUIRED
10 RETAIN A PARTICUAAR QUANTITY OF UNIT
LOADS IN A PARTIAL LAYER ROW MAY 3E O8-
TAINED AND ARE SHOWN IN TAME T

WHEN SETAINING PARTIAL LAYERS OF ODRUM

LOADS WITH VERTICAL MEMBERS AND STRAPPING ,
SEPARATOR OATES (DETAILS G AND H) ARE REQUIRED
BETWEEN STACKS OF THE PARTIAL LAYERS AND BENVESN
THE FIRST AND SECOND FULL LAYRR STACKS 1M
MEDIATELY ADJACENT TO THE PARTIAL LAYER RE-
TAINING FRAME AS SHOWN IN THE [SOMETRIC
ILUSTRATION *

32t DETAIL ’

PAGE 7

STRAPPING
Yi/4a NS
2 MQuIRD

b 1/4 NCA STARS
3 "R VEITICAL \ )

SEAL FOR 1 1/4 INCH STRAP

2 LQUIRED PER STRAP \

MPARInAaAW
2 MOUIRED
INSTALL A/TER STIAS
NAVE o (N 050720
AND SEALED

NAIL TO VERTICALS
W/4=10d NARS PRR
oY

N IENMION OFf UNITLOND
Vi N T G

LELALL {})

>
A VAL 1 36 o LA AE ST PED 1O URLT LOADS b4
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> UNFER T L4 X /
4 BEUIED (O THE
PO LAYER KIG 1 SICEH)
1 WAL TO VERI' L
W/ 10a BADLS 'ER JOINT
N //

VERTICAL4 X ¢ X (24 = 4 1/2)
4 REAUVINED

EONIALLY SPACED AND/OR™ |
LOCA TED AS CLOSE AS
POSSIBLE TO S TRONG AREAS

LARD POINYS) OF THE UNIT e
LoAD
s
——
ez xexw—=""_ U

(SHOWN iN FHAN TOM}

2 REQUIRED (IMSTALL

ON THE ONE LAYER HIGH

SIDE AFTER INSTALLING 3TRAPS)

MAIL TO VERTICAL

W/3 - 104 NAILS FER JOINT ftw
o

SUPPOLT 2 X 4 X (4-2) e samam b
2 JEQUIRED

PAIL TO BUFFER

¥/3-104 MAILS

PER JOINT

N v N3G 4T OF ONE UNIT LOAD
W os DIVENSION OF UNIT LOAD
CROSSWISE IN NHE CAR

osrai O

PARTIAL LAYER RETAIMNING FLAME

BUFFER 2 X 4 X W
4 REQUIED {ON THE
WO LAYER HIGH S1DE)
NAIL TO VERTICAL

W /3. 10d NAILS PER JOINT

VERFICAL-DOUBLE 2 X 6 X @H - § vz»/

LAMENATED W/2-10d NAILS PE2 Q0T
AMD T X 4 X (M - 4 177} FACE J0ARQ
MNAILED MO DOUBLE 2 X & PIECES

W/t 100 HAWL FER FOOT

3 AQUIRED

SUALLY 3PACED AND/OR LOCATED

AS CLOSE AS POSSIILE TO STROMG AREAS
AARD POINTS) OF THE UNIT LOAD

y/a

BUFFER 2X b X W

SHOWN IN PHANTOM)

2 BQUIZED ANSTALL ON
THE ONE LAYER HIGH S1D€
AFTER INSTALLING STRAPS)
NAIL 7O VERTICAL
¥i/3=10d NAILS PR JOINT

o

SUPPORTI X 4 X+ 2)

1 KEQUIND

Mall TO BUFFEL

W 3-10d NAILS PE2 JOINT

= HEIGHT OF LeHT LOAD
/ woa OPGEHISION OF UNHT LOAD
CRO3ISWISE 1IN THE CAR

peran )

i PAATLAL LAYER RETAIMING 7IAVE

- = — e e = T
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W/I=108 NAILS PER D' T
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3 AQUIRLD
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OTATED AS CLraiE AS

S60538LE 1O v 10 AREAS
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Qv

WHRIXAXN
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PARTIAL LAYER UTAINING FRAME

HORIZONTAL-2X 4 X W
MNAIL TO /ZRTICALS W/ 10d
NAILS PER LOINT
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MIL-3TD-1325-102 A (NAVY)
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PARTIAL LAYER RETENTENTION PROCEDURES
USING A UNIT LOAD ON A HAL? HEIGHT RISER

1 THESE PROCEDURES \AAY SE USED TO JETAIN AN UPPER 2\ ITIAL LAYER  THE 'WEIGHT ETAINED IN EACH LAVER 20%W MUST MOT EXC8ID

2200 BS KESE TvALCAL FRO CEDURES DEPICT TWO 20WS VITH THE 3\ W8 MUCIIER OF UNIT AOADS AETAINFO M0 LACH PARTIAR LAVER

SO VISE PROCEIURES @ ALSO Arr UCABLE TO CALOADS MAVINIG OTHER T\ M 19O PAITIAL LAPER L% 42 2008 {1, 3 G2 02

JOVS) AND TO CALLOADS naViriG DISSIAILAR FUMBEL OF UNIT LOADS 1N THE 2 A2TIAL UFPIL LA 738 RO' X

CARLOADS THAT DO HAVE DISSIMILAR MUSSERS OF UMIT LOADS IN THE PARTIAL LP2EX LAYEX 20WS UST 21Dt EXT 26D THE WEIGHT

LRAITATIONS FOR LOMGITUDINAL AND CROSSWISE OIS TABUTION AS EQUIRED BY MIL-STD=1725 (MAVY) AND {3 ASSOCIATION OF

AMERICAN RIALROADS (A42) GENEIAL RULES COVERING LOADING OF CARLOAD SHIPMENTS OF COMMODITIES 1k CLO3ED CARS

3 EACH STACK MUST HAVE ADEGQUA TE SWAY BRACING «F THE CIOISWISE VOI0 EXCEEDS #-IMCHMES  CARLOADS HAVIZIG DISSIMILAR
NUSABERS OF UNIT S0ADS [N THE FARTIAL UPPER LAYER ROMYS “WST HAVE TRE LOMG ROWS SWAY BAACED SO THAT THE LATERAL FORCES
ARE CARRIED INYO THE SIDE WALL OF THE CAR (SEE MIL-STD-1323 (A VY) FOR SVAY BRACING PROCEDUSES]

4 OMNLY APPROVED UNIT AOADS OF ITEMS IN STRONG JAETAL OR WOOD D OXES/CONTAINERS THAT WHEN PALLETIZEDAUNITIZED HAVE A
FULLY DISTRIBUTED WARD S1ASACE ON AT LEAST TWO O MPOSITE VERTICAL SIDES MAY BE RETAINED BY THESE /ROCECURES [EXAMPLE
S A LL ARMS BOXES, WOOD BOKRES, E1C )

S LT LOADS MADE UP OF ITEMS WITH IRREGULAR SHAPES \ND THOSE THAT REGUIRE PALLET ADAPTERS TO SOLVRE UP TAE LOAD MAY
PO BE AETAINED DY THESE PROCEDURES MEXAMPLE  "ROECTILES IN MK 1) ADAPZR UNCRATED DEP MM CHAGE CASE MK 9)

8 7S THAT ARE PACKED 1N JOXES/CONTAINERS THAT ARE NOT STRONMG ENODUGH TO CARRY THE LONGITUDIMAL FORCES T NHICH
YAESE PROCEDURES SUBJECT THE UNIT LOAD, WITHOUT RESULTING DAMAGE TO THE UNIT LOAD MAY NOT 0E RETAINED BY THESE !
RO CEDURES (FISEABOARD JOKES, POLYSTYRENE CONTAINERS, WIRE BOUND CRATES, ETC )

7 TME TWO STACKS OF THE PAZTIAL LAYER 2OW NEXT TO Tt UNIT LOAD ON THE MALF HEIGKT RISER MUST a2 1INITIZED BY STEEL
STRAFPING (SEE VIEW D=0}  IF ONLY ONE STACK 13 3Z2ING MELD BY ME UNIT LOA D ON THE HALF HEIGNKT %iSER 3T JAUST 3¢ UNITIZED
3Y VERTICAL STRAMPING ONLY

"
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SEE DETAL
PAGE 10
RUSE 2.2 4 AND 2 x 6 MATEZIAL AS REGUIED TO OBTAIN
/2 UNIT LOAD HEIGHT 4 2
i R
| s V174 o - g
S 3L LG O D KGR Te] ety 10)] S vauianty S V7 e Lou
QAKIYY  RFER TO GENMELM 7 _lammaenng Y 1 7 FER ROW - -
DOCUNMENT MIL-3TD-1323 (RAVY) =TT /s G5+
FOR DETAILS OF SWAY $20CING 4 | VERTICAL STRAPPING |16 iy 2 PER ROW - -
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¢ =1
PARTIAL LAYER RETENTION 22 )CEDURES
W2 ~
YUSING KNEZ 3RACING
1 KPEE BAACTMG FROGCIDAAES MAY 3 USED TO WOLD PARTIAL LAYI2S HAVING A WEICAT NOT IN EXCESS OF 14, 000 L3S EAC . TH0 OF
T YORCEAR,
T A MINIAUA OF | TIE DOWN STRAP MUST BE INSTALLED POR EACK LGAER LAYER UNIT LOAD LOCATED SETWEEN THE LL vER ENDS OF
THE LOMG DIAGONALS EACH EMD OF 718 G.\R,  MAXIMUM DiSTAMCE SETVEEM TIE DOWNS MUST NOT EXCEED 38 IMCHes.
3, CENTER GATE AREA OF LOWER LAYER SALL NOY EXCIE0 33 12,43
4 DIAGDIALS, FIZCES 17 AND 14, ST X)W A 80 SECHE ANGLE /ITH THE VERTICAL MEAMER AND A 30 DECIEE ANGHE NTH THE
CONZONTA A2MRR FUS GR AW 4 EGREIS. (3R CITAIL 1,)
1 LRHT UOATE CAYING A SRIGHT GIATAR TN M IM0HE 542 LL [AVE A LONG DACONAL HOLD BOWN CUIAT BRCE 5
$2IMCHZS M LIMGTH AND UNIT LOADS HAVIMG A HEIGHT 3 1 ICAZS OF LESS SHALL NAVE A LONG DIAGOMNAL HOLD
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