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A. 

B. 

c. 

GENERAL NOTES 

THIS DOCUMENT HAS BEEN PREPARED AND ISSUED IN ACCORDANCE WITH 
AR 740-1 AND AUGMENTS 1M 743-200-1 (CHAPTER 5 ). 

THE OUTLOADING PROCEDURES SPECIFIED IN THIS DRAWING ARE APPLICABLE 
FOR THE M 152 SERIES COMPLETE RC uND CONTAINER WHEN UNITIZEt> ON A 
35" X 45-1/2" FOUR WAY ENTRY PALLET. SEE THE PICTORIAL VI~ ON 
PAGE 3. REFER TO THE U.S. ARMY MATERIEL COMMAND (AMC) DRAWING 
19-48-4079/4-20PM 1002 FOR UNITIZA TION PROCEDURES FOR THE M 152 SERIES 
CONTAINERS. 

THE OUTLOADING PROCEDURES DEPICTED WITHIN THIS DOCUMENT ARE ... 
APPLICABLE FOR SHIPMENTS IN CONVENTIONAL TYPE BOX CARS, FOR SHIP­
MENTS IN BOX CARS EQUIPPED WITH VARIOUS TYPES OF SELF-CONTAINED 
MECHANICAL BRACING DEVICES, AND FOR SHIPMENTS IN CUSHIONED BOX 
CARS EQUIPPED WITH LOAD DIVIDER BULKHEADS. 

I D. THE SELECTION OF RAIL CARS FOR THE TRANSp0RT Of PALLET UNITS OF 
PROPELLING CHARGES IS THE RESPONSIBILITY OF THE ORIGINATING CARRIER 
AND THE SHIPPER. ONLY CARS WHICH HAVE "SOUND" FLOORS AND ARE IN 
OTHERWISE PROPER CONDITION, IN ACCORDANCE WITH THE REQUIREMENTS OF 
THE APPLICABLE REGULAlORY DOCUMENTS, WILL BE SELECTED. 

I 
I 

I e. WHEN SELECTING RAIL CARS, EVERY EFFORT SHOULD BE MADE 10 OBTAIN BOX 
CARS THAT DO NOT HAVE BOWED END WALLS. CARS HAVING BOWED ENDS 
CAN BE USED, HOWEVER, IF AN END WALL IS BOWED OUTWARD MORE THAN 
TWO (NCHES ( 2" ), EITHER FROM SIDE 10 SIDE OR FROM FLOOR JO ROOF AN 
END-OF-CAR BULK1£AD MUST BE INSTALLED JO PROVIDE A "SQUARED OFF:' 
SURFACE FOR THE LOAD AT THE END OF THE CAR. REFER 10 PAGE 110 FOR 
GUIDANCE. 

F. 

hi. 

BOX CARS EQUIPPED WITH CONVENTIONAL SLIDING DOORS HAVE BEEN SHOWN, 
HOWEVER, Tl£ DEPICTED OUTLOADING PROCEDURES ARE ALSO APPLICABLE FOR 
CARS EQUIPPED WITH PLUG DOORS. CAUTION: DUNNAGE MATERIAL MUST NOT 
BE NAILED TO ANY PLUG DOOR, WHETHER AUXILIARY OR MAIN. ALSO, AFTER 
THE PLUG DOORS ON A CAR ARE CLOSED AND READY FOR THE INSTALLATION 
OF CAR SEALS, A PIECE OF WIRE OF SUITABLE SIZE WILL BE USED IN ADDITION 
TO, AND IN CON.JJNCTION WITH EACH CAR SEAL USED JO SEAL THE CAR. 
THE WIRE WILL BE THREADED THRU THE HOLES IN THE DOOR LATCH ASSEMBLY 
ONE OR MORE TIMES, AND THE WIRE ENDS WILL BE lWISTED TOGETHER. 

THE USE OF AN OFFSET LOADING PAmRN WILL FACILITATE LOADING AND 
UNLOADING OPERATIONS IN THE DOORWAY AREA Of THE CAR. WHEN 
p0SSIBLE JO DO SO, A RJ LL LOAD SHOULD BE BUILT USING AN OFFSET 
LOADING PAmRN. FOR INSTANCE, A LOAD CONSISTING OF AN EVEN 
NUMBER OF LOAD UNITS AND HAVING TWO MORE LOAD UNITS IN ONE END 
OF THE CAR THEN IN THE OPPOSITE END, OR A LOAD CONSISTING Of AN 
ODD NUMBER OF LOAD UNITS AND HAVING ONE MORE LOAD UNIT IN ONE 
END THAN IN THE OTHER IS CONSIDERED JO BE AN OFFSET LOAD. 

OTHER TYPES OF LADING ITEMS MAY BE LOADED IN CARS WHICH ARf PARTIALLY 
LOADED WITH PALLETIZED UNITS OF PROPELLING CHARGES, PROVIDING· THE 
TOTAL LOAD IS COMPATIBLE, EXISTING DIRECTIVES ARE NOT VIOLATED, AND 
THE OTHER LADING ITEMS ARE BLOCKED AND BRACED JO EQUAL THE BLOCKING 
AND BRACING CRITERIA SPECIFIED 1£RE IN. MIXED ITEMS TV BE SHIPPED IN 
CARS EQUIPPED WITH MECHANICAL BRACING DEVICES MUST BE SEPARATELY 
BLOCKED, USING THE PROCEDURES SHOWN FOR THESE CARS AS GUIDANCE. 

( CONTINft.JED AT RIGHT) 

MATERIAL SPECIFICATIONS 
LUMBER."'---------: SEE TM 743-200-1, DUNNAGE LUMBER; FED SPEC MM-L-751 

NAILS-------------: COMMON, FED SPEC FF-N-105 

~TRAPPING, STEEr.----•:'ASTM P 3953; FLAT.STRAPPING, TYP~ !..CR 2, HEAVY.DUTY, 
COATED FINISH. (ORGANIC), ZINC-COATED (GRADE 2 ), 

1 OR UNCOATED. 
STRAP SEAL------: ASTM D 3953;-CLASS H, FINISH A, B (GRADE 2 ), OR C, 

TYPE D, .STYLE I, D; 'OR"llZ'. 

STRAP STAPLE-------: COMMERCIAL GRADE. 

PLVWOOD-----------: GROUP B, CONSTRUCTION AND INDUSTRIAL PLYWOuD, INTERIOR 
--- WITH EXTERIOR GLUE, GRADE C-D, FED SPEC NN-P-530. IF 

SPECIFIED GRADE IS NOT AVAILABLE, A BETIER. INTERIOR vR AN 
EXTERIOR GRADE MAY BE SUBSTITUTED. 

WIRE-------------: FED SPEC QQ-W-461 

HARDBOARD--------:ANS1/AHA Al35.4 CLASS 1. 

SOLID FIBERBOARD---- : FED SPEC PP-F-320. TYPE SF, CLASS DOMESTIC, GRADE 175 OR 
STR0NGER; OR TYPE SF, CLASS WEATHER-RESISTANT, GRADE W6i 
OR STRONGER. 
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(GENERAL NOTES CONTINUED) 

J• DUNNAGE LUMBER SPECFIED THROUGHOUT THIS PROCEDURAL DRAWING IS vf 
NOMINAL SIZE. FOR EXAMPLE 2" X 4" MATERIAL IS ACTUALLY 1-1/2" THICK 
BY 3-1/2" WIDE AND 2" X 6" MATERIAL IS ACTUALLY 1-1/2" THICK BY 5-1/2" 
WIDE. F THOSE MEMBERS SPECIFICALLY IDENTIFIED AS "STRUTS" WITHIN THE 
KEY NUMBERS OF A DEPICTED LvAD ARE SPECFIED TO BE 4" X 4" MATERIAL 
IT IS PERMISSIBLE l\J USE TWO LAMINATED PIECES vf 2" X 6" MATERIAL IN' 
LIEU OF EACH 4" X 4" STRUT. DOUBLED 2" X 6" STRUTS WILL BE LAMINATED 
W/1-lQ.l NAILS. 

K· NOTICE: A STAGGERED NAILING PAmRN WILL BE USED WHEREVER POSSIBLE 
WHEN NAILS ARE DRIVEN INTO JOINTS Of DUNNAGE ASSEMBLIES ALSO, 
A STAGGERED NAILING PATTERN WILL BE USED WHEN DUNNAGE IS NAJLED 
TO THE FLOOR OR SIDEWALL OF THE TRANSPORTING VEHICLE, OR WHEN 
LAMINA TING DUNNAGE. THE NAILING PA TIERN WILL BE ADJUSTED AS 
REQUIRED SO THAT A NAIL DOES NOT PENETRATE INTO OR NEAR A CRACK 
BETWEEN FLOOR BOARDS OR SIDEWALL BOARDS. ADDITIONALLY, THE 
NAILING PATIERN FOR AN UPPER PIECE OF LAMINATED DUNNAGE WILL BE 
ADJUSTED AS REQUIRED SO THAT A NAil FOR THAT PIECE WILL NOT BE 
DRIVEN THROUGH ONTO OR RIGHT BESIDE A NAIL IN A LOWER PIECE. 

L • POWER DRIVEN STAPLES MAY BE USED AS ALTERNATIVE FASTENERS FOR NAILS 
WHEN CONSTRUCTING DUNNAGE ASSEMBLIES WHICH ARE TO BE USED IN THE 
DELINEATED CAR LOADS.SHOWN THROUGHOUT THIS DRAWING. THE STAPLES 
TO BE USED MUST BE EQUAL IN LENGTH TO THE SPECIFIED NAIL SIZE AND 
MUST BE SUBSTITUTED ON A ONE STAPLE FOR ONE NAIL BASIS. STAPLES 
WHICH ARE 2" OR LESS IN LENGTH SHOULD BE IN ACCORDANCE WITH 
FEDERAL SPECIFICATION FF-N-105 AS NEARLY AS PRACTICABLE. STAPLES 
WHICH ARE LONGER THAN M/2"WILL BE COMMERCIAL GRADE OF A QUALITY 
EQUIVALENT TO THOSE MANUFACTURED BY SENCO PRODUC'TS INCORPORATED. 
NOTE: STAPLES WILL NOT BE SUBSTITUTED FOR NAILS IN ANY LOAD­
RESfRAINING FLOOR DUNNAGE APPLICATION. 

M. WHEN STEEL STRAPPING IS SEALED AT AN END-OVER-END LAP JOINT, A 
MINIMUM OF ONE ( 1 ) SEAL WITH TWO ( 2) PAIR OF NOlC HES WILL BE USED 
TO SEAL THE JOINT WHEN A NOTCH-TYPE SEALER IS BEING USED. A MINI­
MUM OF TWO ( 2) SEALS, BUTIED TOGETHER, WITH TWO ( 2) PAIR OF CRIMPS 
PER SEAL WILL BE USED TO SEAL THE JOINT WHEN A CRIMP-TYPE SEALER IS 
BEING USED. REFER TO THE 'STRAP JOINT A" AND "STRAP JOINT B" DETAILS 
ON PAGE 116 FOR GUIDANCE. 

N. THE NUMBER OF LADING UNITS MAY BE ADJUSTED TO FIT THE SIZE OF THE 
BOX CAR BEING LOADED OR THE QUANTITY TO BE SHIPPED, HOWEVER, THE 
APPROVED METHODS SPECIFIED HEREIN MUST BE FOLLOWED AS CLOSELY AS 
POSSIBLE FOR BLOC KING, BRACING, AND STAYING OF THE UNITS. 
NOTICE: A SHIPMENT WILL BE POSITIONED IN THE RAIL CAR IN COMPLIANCE \ 
WITH THE WEIGHT DISTRIBUTION REQUIREMENTS OF THE AAR. 

O. CONVERSION TO METRIC EQUIVALENTS: DIMENSIONS WITHIN THIS DOCUMEN 
ARE EXPRESSED IN INCHES, AND WEIGHTS ARE EXPRESSED IN POUNDS. WHEN 
NECESSARY, THE METRIC EQUIVALENTS MAY BE COMPIJTED ON THE BASIS OF 
ONE INCH EQUALS 25.4MM AND ONE POUND EQUALS 0.454KG. 

GENERAL NOTES 

(FOR CONVENTIONAL TYPE BOX CARS) 

' p. IF THE CAR BEING USED FOR A SHIPMENT IS EQUIPPED WITH A NAILABLE I 

Q. 

METAL FLOOR AND A NAIL SIZE FOR FLOOR NAILING IS MARKED ON THE 
SIDEWALL OF THE CAR, THAT GUIDANCE SHOULD BE APPLIED TO THE NAILING, 
OF THE 'DOORWAY BLOCKING" PIECES IN THE FULL LOADS AND TO THE I 
NAILING TO THE CAR FLOOR OF THE I.CL BRACES AND KNEE BRACE ASSEMBLIES: 
IN THE LESS-THAN.fULL LOADS. IF A NAIL SIZE IS NOT SPECIFIED IN THE 
CAR, 30d NAILS SHOULD BE USED IN LIEU OF THOSE SPECIFIED IN THE 
APPLICABLE KEY NUMBERS. SEE GENERAL NOTE 'M". ABOVE. 

NOTICE: WHEN POSITIONING PALLET UNITS IN A CAR THEY SHOULD BE 
PLACED TIGHTLY AGAINST A CAR SIDEWALL AND ARE TO BE PRESSED TIGHTLY 
TOGETHER LENGTHWISE SO AS TO ACHIEVE A TIGHT LOAD. TO AID IN 
ACHIEVING TIGHTNESS LENGTHWISE IN A FULL LOAD, A LOAD.COMPRESSING 
JACK MAY BE EMPLOYED IN THE AREA OF THE CENTER GATES TO MOVE THE 
PALLET UNITS INTO THEIR FINAL SHIPPING POSITION. A HYDRAULIC JACK IS 
RECOMMENDED FOR THIS OPERATION. CAUTION: WHEN USING A JACK TO 
COMPACT A LOAD, Tl•• iACK MUST BE ~NST STRONG POINTS OF THE 
PALLET UNITS, SUCH AS THE.JOINTS BETWEEN THE LAYERS OF CONTAINERS ON 
THE UNIT. PADDING, OF 2-lNCH ( 2") THICK.LUMB~R OR ANY OTHER:MATERIAL 
OF SIMILAR CONSISTENCY, SHOULD BE PLACED BETWEEN THE JACK AND THE 
LADING. 

LOAD-BLOC KING STR_UTS W_HIC H ARE 48" OR LON.GER MUST BE STIFFENED BY 
THE APPLICATION OF HORIZONTAL AND VERTICAL STRUT BRACING. BRACING 
IS NOT REQUIRED IF THE STRUTS FOR THE LOAD BEING SHIPPED ARE SHORTER 
THAN 48". THE LENGTH OF THE LOAD-BLOCKING STRUTS SHOULD BE KEPf AS 
SHORT AS POSSIBLE (APPROX 18" MINIMUM ), BUT IN THE EVENT IT IS 
NECESSARY TO USE STRUTS WHICH ARE 8'-0" OR MORE IN LENGTH, IT WILL BE 
NECESSARY TO APPLY AN ADDITIONAL SET OF HORIZONTAL AND VERTICAL 
STRUT BRACING PIECES. STRUT BRACING SHOULD BE APPLIED SO AS TO 
PROVIDE NEARLY EOUAL SPACES BETWEEN THE BRACING PIECES AND THE 
CENTER GATES AND/OR BETWEEN ADJACENT STRUT BRACING PIECES. NOTE 
THAT HORIZONTAL STRUT BRACING PIECES FOR THE UPPER LEVEi. OF STRUTS 
FOR ALL BUT THE UPPERMOST TIER OF A LOAD MAY BE DIFFICULT TO APPLY 
TO THE TOP SURFACES OF THE STRUTS AS DEPICTED. STRUT BRACING WILL BE 
EQUALLY EFFECTIVE IF APPLIED TO THE UNDER SIDE OF THOSE STRUTS. 

• 



(GENERAL NOTES CONTINUED ) 

S. 10 ACHIM A TIQHTLY BLOCKED LOAD, A STRUT WILL BE CUT SLIGHTLY LONG-
1!1 THAN THE MEASl..aED DISTANCE BETWEEN THE STRUT BEARING AREAS 0 N THE 
1WO aNTEI GATES. 01-.f END OF THE STRUT WILL BE POSITIONED AT ITS 
BEARING ARCA JUST ABOVE THE STRUT LEDGER ON ONE GATE. THE OTHER END, 
WHICH CAN BE BEVELED ON TtE LOWER CORNER IF DESIRED, WILL THEN BE 
DIMN DOWNWARD UNTIL IT CONTACTS THE STRUT LEDGER ON THE OTl§R 
GATE. EACH END OF THE STRUT WILL BE 10ENAILED 10 THE ADJAaNT CEN­
TER GATE, AS SPECIFIED WITHIN THE KEY NUMBERS PORA LOAD, IN SUCH A 
MANNER SO THAT AS NEARLY AS PRACTICAL EQUAL LENGTHS OF A NAIL * 
EMBEDDED IN THE STRUT AND IN THE VERTICAL PIECE OF THE CENTER GATE. 
SEE THE "BEVEL CUT" DETAIL ON PAGE 41 FOR BEVELING INSTRUCTIONS AND 
THE "STRUT INSTALLATION" DETAIL ON THAT PAGE FOR A PIClORIAL VIEW 
SHOWING THE PROPER POSITIONING OF A BEVELED STRUT FOR INSTALLATION. 
NOTE THAT THE UPPER CORNER NEEDS TO BE BEVELED ONLY IF THE STRUTS 
ARE· VERY SHORT. IF ONLY ONE END IS BEVEL CUT, THE BEVELED EDGE WILL 
BE PLACED IN THE DOWNWARD POSITION SO THAT IT WILL ALLOW THE STRUT 
END TO SLIDE MORE FREELY DOWN THE FACE OF THE VERTICAL PIECE ON THE 
ADJACENT CENTER GATE AS THE STRUT IS DRIVEN DOWN INlO ITS FINAL 
BLOCKING POSITION. 

T. WHERE 2" X 2" PIECES ARE SPECIFIED FOR STRUT LEDGERS, 2" X 4" MATERIAL 
MAY BE SUBSTITUTED IF DESIRED. 

U. FOR ADDITIONAL GUIDANCE, ATTENTION IS DIRECTED TO THE ''SPECIAL 
NOTES' SECTIONS WHICH ARE IMMEDIATELY ADJACENT TO THE DEPICTED 
OUTLOADING METHODS. 

GENEl<AL NOlES 

(FOR BOX CARS EQUIPPED WITH MECHANICAL BRACING DEVICES) 

V. THE OUTLOADING PROCEDURES FOR BOX CARS EQUIPPED WITH MECHANICAL 
BRACING DEVICES MAY BE ADAPTED AS REQUIRED TO FACILITATE THE USE OF 
BOX CARS EQUIPPED WITH VARIOUS TYPES OF SELF-CONTAINED MECHANICAL 
BRACING DEVICES. HOWMR, FIXED OR ADJUSTABLE WALL MEMBERS AND 
DOORWAY MEMBUI WITHIN THESE CARS MUST PROVIDE FOR THE INSTALLATION 
01' LOAD BLOCKING CROSS MEMBERS AT THE HEIGHTS SPECIFIED. CAUTION1 
BOX CARS EQUIPPED WITH MEMBERS WHICH DO NOT MEET THE LO~ 
REQUIREMENTS MUST NOT BE USED. 

1. POR BLOCKING THE LOAD WHICH IS DEPICTED, A CIWJSS MEMBER WILL 
NOT BE RELIED UPON TO RETAIN MORE LADING ON EITHER SIDE THAN 
AS SHOWN. \IOIDS LENGTHWISE WITHIN THE LOAD MUST BE HELD 10 
A MINIMUM AND CIWJSS MEMBERS MUST BE PLACED AGAINST THE LAD­
ING AS TIGHTLY AS THE SPACING OF THE LOCKING HOLES IN TtE 
WALL MEMBERS PERMIT. LOCKING BARS (LEVER JACKS) SHOULD BE 
USED POI THIS PURPOSE. AN ADDITIONAL 1~' OF ADJUSTMENT CAN 
BE MADE BY TURNING A CROSS MEMBER END-FOR-END WHEN LOCK­
ING PINS ON THE MEMBER ARE OFF-CENTER. NOTE1 IT IS RECOM­
MENDED THAT EACH CROSS MEMBER BE INSTALLED'WITH THE ENDS 
ATTACHED AS NEARLY AS POSSIBLE IN "MATED" POSITIONS (AT EQUAL 
HEIGHTS AND AT EQUAL DISTANCES FROM THE END OF THE CAR). 

2. CAUTION: ALL BLOCKING AND BRACING COMJIONENTS IN EMPTY 
CARS AND ALL UNUSED COMPONENTS IN LOADED CARS MUST BE 
"SECURED" POR SHIPMENT---AOJUSTABLE WALL MEMBERS 10 VERTICAL 
WALL ATTACHMENT RAiLS, AND CROSS MEMBERS 10 ADJUSTABLE WALL 
MEMBERS OR 10 FIXED HORIZONTAL WALL MEMBERS OR 10 DOO'tNAY 
MEMllilS, AND 000'/tNAY MEMBERS 10 DOOR POSTS. COMPONENTS 
ASSIGNED 10 EACH CAR MUST R!MAIN THEREWITH MN THOUGH 
UNUSED DURING SOME SHIPMENTS. 

W. IN A CAR EQUIPPED WITH ADJUSTABLE WALL MEMBERS, PROVIDING THE 
FIXED WALL MEMBERS WHICH ARE PRESENT IN SOME "ADJUSTABLE" CARS 
ARE NOT PROPERLY POSITIONED 10 PROVIDE SIDE BEARING SURFACES 
BETWEEN THE UNITS AND THE CAR. SIDEWALLS, ADJUSTABLE WALL MEMBERS 
(AS REQUIRED) MUST BE INSTALLED TO PROVIDE A MINIMUM OF ONE SUR­
FACE AREA FOR SIDE BEARING AT SOME LOCATION WITHIN THE UPPER HALF 
OF EACH UNIT. 

X. FOi ADDITIONAL GUIDANCE, ATTENTION IS DhltCTED TO THE ''SPECIAL NOTES" 
SECTION WHICH IS !Mt-IEDIATELY ADJACENT TO THE DEPICTED OUTLOADING 
METHOD. 

GEhEKAL NOlES 

(FOR qAIS EQUIJPED 'WITH LOAD D.l.VIDEI BULKHEADS) 

Y. CAUTION: FOR CUSHIONED BOX CARS EQUIPPED WITH LOAD DIVIDER BULK­
HEADS, ONLY CARS EQUIPPED WITH LOAD DIVIDERS MANUFACTURED BY EVANS, 
EQUIPCO, OR l'IECO MAY BE USED. 1,,0AD DIVIDERS MANUFACTURED BY TRANSCO 
ARE NOT ACCEPTABLE, WHETHER OF AlUMINUM OR STEEL CONSTRUCTION. THE 
DEPICTED PROCEDURES ARE APPL~ l'OR CARS OF VARIOUS LENGTHS AND 
WIDTHS. THE AAR MECHANCAL DES'IGNATION CLASS FOR THESE CARS, AS 
IDENTIFIED IN "THE OFFICIAL RAILWAY EQUIPMENT REGISTER", WILL BE RBL, 
XL, OR XLI. 

Z. THE USE OF LOAD DIVIDER EQUIPPED CARS WILL ELIMINATE THE NEED FOR CENTER 
GATES AND STRUTS, AND GATE HOLD DOWNS (WHEN APPLICABLE) WHICH ARE 
REQUllED IN CONVENTIONAL BOX CAR LOADS. THIS WILLACCOUNTfOR A CON­
SIDERABLE SAVING IN MATERIAL AND LABOR COSTS. THEREFORE, EVERY EFFORT 
SHOULD BE MADE 10 ACQUIRE CUSHIONED CARS EQUIPPED WITH LOAD DIVIDERS 
POR SHIPMENT OF COMPLETE ROUNDS. NOTl<IE: ONLY CUSHIONED CARS THAT 
HAVE SLIDING CENTER SILL TYP£ CUSHIONED DEVICES OR END-OF-£AR TYPE DE­
VICES WHICH HAVE AT LEAST FIFTEEN INCHES ( 15") OF TRAVEL ARE ACCEPTABLE. 

AA. IF NAILING TO A CAR SIDEWALL IS NOT REQUIRED, BOX CARS EQUIPPED WITH AD­
JUSTABLE SIDE FILLERS THAT HAVE 3/8"0R THICKER PANELS MAY BE USED. HOWEVER, 
TH£SE SIDE FILLERS MUST NOT BE USED FOR LATERAL BLOCKING; THEY MUST BE 
REDACTED AND LOCKED AGAINST THE CAR SIDEWALL. A "FILL PIECE" MUST BE IN­
STAWD IN THE \/Oii> BETWEEN THE CAI SIDEWALL AND THE SIDE FILLER PANEL. SEE 

( {CONTINUED AT RIGHT) 

(GENERAL NOTES CONTINUED) 

BB. NOTICE1 AFTER THE LOAD DIVIDER BULKHEADS ARE POSITIONED AGAINST THE 
LADING, AND Tl§ LOCKING PINS ARE ENGAGED IN THE HOLES OF THE RAILS, 
THE LOWER LOCKING PINS MUST BE INSPECTED 10 ENSURE THAT THE PINS ARE 
FULLY ENGAGED IN TtE LOCKING HOLES. IF THE PINS ARE NOT FULLY SEAT­
ED IN Tit! LOCKING HOLES, THE LINKAGE MECHANISM WILL BE ADJUSTED AS 
REQUllED SO THAT THE PINS WILL BE FULLY SEATED INTO THE LOCKING HOLES 
OF THE LOWER RAILS. IF PRESENT, DEBRIS MUST BE REMOVED FIWJM BENEATH 
THE LOCKING HOLES WHICH HAVE BEEN SELECTED FOR SECURING A LOAD 
DIVIDER BULKHEAD • 

CC. A "STRUT ASSl!llBLY" MUST BE INSTALLED BETWEEN THE LOAD DIVIDER 
BULllllEADS IF THI! CAR CONTAINS HAZARD CLASS AND DIVISION l. l, l. 2 
OR 1. 3 EXPLOSIVES AND THE LOAD IN EITHER END OF THE CAR WEIGHS 
50 ,000 POUllDS OR MORE. A STRUT ASSEMBLY IS NOT REQUIRED FOR 
LOADS OF HAZARD CLASS AllD DIVISION l.4 EXPLOSIVES. NOTE THAT THE 
STRUT ASSl!llBLY MAY BE OMITTED FROM LOADS OP HAZARD CLASS AllD 
DIVISION l.l, 1.2 OR 1.3 EXPLOSIVES WEIGHING 50,000 POUNDS WHEN 
THE LADING AllD ADEQUATE BLOCKING AND BRACillG ARE POSITIONED TO 
COMPLETELY PILL THE SPACE BETWEEN THE INSTALLED BULKHEADS AS 
SPECIFIED BY GElll!RAL NOTE "DD-3" BELOW. DETAILS OF STRUT 
ASSl!llBLIES POR USE BETWEEN 2-PIECE BULKHEADS AND BETWEEN 1-PIECE 
BULKHEADS ARE SHOWN ON PAGE 50 . 

DD .• THE NORMAL LOADING PAmRN IN CARS EQUIPPED WITH LOAD DIVIDER 
BULKHEADS IS TO POSITION THE LADING BETWEEN A CAR END WALL AND A 
LOAD DIVIDER BULKHEAD IN FULL LAYERS. OBVIOUSLY, A LOAD QUANTITY 
MUST THEN BE A MULTIPLE OF THE NUMBER OF PALLET UNITS WHICH ARE IN 
ONE LOAD UNIT. A LOAD UNIT IS DEFINED AS A STACK OF CONTAINERS 
WHICH IS FULL CAR WIDTH BY FULL LOAD HEIGHT BY ONE UNIT IN LENGTH. 
IF THE QUANTITY TO BE SHIPPED CANNOT BE ATTAINED BY ADJUSTING THE 
NUMBER OF TIERS IN ONE OR BOTH ENDS OF A CAR, OR BY ADJUSTING THE 
NUMBER OF LOAD UNITS IN EITHER END OF THE CAR, ONE OF THE FOLLOW­
ING PIWJCEDURES MUST BE USED IN ORDER TO OBTAIN THE DESIRED QUANTITY. 

1. ONE OR A/ORE RISERS CAN BE POSITIONED WITHIN A LOAD TO INCREASE 
A LOAD QUANTITY. SEE THE RISER PROCEDURES AND DETAILS ON PAGES 22 
AND23. 

2. TtE "GATES AND STRUTS" METHOD OF OMITTING A PALLET UNIT MAY BE USED 
10 ADJU5r A LOAD QUANTITY DOWNWARD BY OTHER THAN A MULTIPLE OF A 
LOAD UNIT. SEE THE PROCEDURES ON PAGE 20 OR 21 FOR GUIDANCE. 

3. AT LOCATION (S) WHERE K-BRAaS MIGHT NORMALLY BE USED IN A LOAD IN A 
·CONVENTIONAL CAR, LOAD DIVIDER BULKHEADS CAN BE POSITIONED. LOAD­

ING CAN THEN CONTINUE TOWARD THE CENTER OF THE CAR FROM EACH 
INSTALLED LOAD DIVIDER BULKHEAD IN A ONE-HIGH LOADING PATTERN. 
INSTALL aNTER GATl5 AND STRUTS A$ SHOWN ON PAGE 4 OR 6 OF THE CON­
VENTIONAL BOX CAR DRAWING HEREIN, TO PROVIDE FOR A TIGHT LOAD 
BETWEEN THE BULKHEADS. 

4. ON.EOR MORE UNITS CAN BE POSITIONED IN CONTACT WITH A LOAD DIVIDER 
BULKHEAD ON THE CENTER-OF-CAR SIDE. BLOCK AND BRACE WITH LCL BRACES 
AS SHOWN ON PAGE 36 OR WITH KNEE BRACE ASSEMBL1ES, AS SHOWN ON 
PAGE 32. 

EE. FOR ADDITIONAL GUIDANCE, ATTENTION IS DIRECTED 10 THE "SPECIAL 
NOTES' SECTION WHICH IS IMMEDIATELY ADJACENT TO THE DEPICTED OUT-
~ADINGif.1ETHOD.,.1 - ;_ ii.- 1. 1 i L .. 1 • 

THE "IYPICAL TYPE A" VIEW ON PAGE 49 FOR GUIDANCE. IF THE BACK OF THE 
SIDE FILLER PANELS ARE REINICRCED WITH VIRTICAL AND HORIZONTAL STEEL MEM­
BERS AS SHOWN IN THE "TYPICAL TYPE B" VIEW ON PAGE 49 0 THE "FILL PIECE" 
MATERIALIS NOT REQUIRED. PALI.ET UNIT 

CONTAINER--------------------- 28 EACH @ 71 LBS (APPROX) 
CUBE -------------------------- 36.2 CUBIC FEET (APPROX) 
'}ROSS WEIGHT ~-----------------2, 147 LBS (APPROX) 

PAGE 3 

PRO.ECT CA 22514~85 



PAGE 4 
lllCAC PQllll I, I MOV M 

IS0'41RIC VIEW 

SECTIOol A-A 

COolTAINERS LENGTHWISE 

@ 

@ 

@ 

ICEY NUMBERS 

ANTI-SWAY BRACE (36 REQD ). SEE THE "ANTI-SWAY BRACE A" DETAIL ON 
PAGE 12. INSTALL BETWEEN LATERALLY ADJACENT ROWS OF PALLET UNITS. 
SEE GENERAL NOTES "K" AND "L •ON PAGE 2 AND SPECIAL NOTE 3 ON 
PAGE 5. 

lOP-OF-1.0AD ANTI-SWAY BRACE (10 IEQD ). SEE THE "lOP-OF-1.0AD ANTI­
SWAY BRACE A" DETAIL ON PAGE 13 AND SPECIAL NOTE 4 ON PAGE 5. 
WIRE TIE 10 CENTER STRAPPING BOARD OF UNIT WITH NO. 14 GAGE WIRE AS 
SHOWN BY THE "TIE WIRE APPLICATION A" DETAIL ON PAGE 42. 

CENTER GATE (2 REQD). SEE THE "CENTER GATE A" DETAIL ON PAGE 12. 
SEE SPECIAL NOTES 5 THRU B 0 N PAGE 5. 

STRUT, 4" X 4" BY CUT 10 FIT (REF: 26") (32 REQD ). lOENAIL TO PIECES 
MARKED @ W/2-16d NAILS AT EACH END. SEE GENERAL NOTES "J" AND 
"R" ON PAGE 2 AND GENERAL NOTE "5" ON PAGE 3. SEE SPECIAL NOTE 
9 ON PAGE 5. 

DOORWAY PROTECTION (2 REQD ). SEE THE DETAIL ON PAGE 12. SEE SPECIAL 
NOTE 10 ON PAGE 5. 

72-UNIT LOAt IN A 6'J-~ LONG BY '1-'t-' WIDE CONVENTIONAL BOX CAR 

Plto.ECT CA 225(4-85 

• 



• 
(SPIC1AL NOTES CONTINUED) 

13. IOR SHIPMENT OF ONE OR MORE LEF10VER CONTAINERS, SEE THE "PRO­
CEDURES FOR SHIPMENT OF LEF10VER CONTAINERS" ON PAGE 39 FOR 
GUIDANCE. 

BILL Of MAlERIAL 
LUMBER LINEAR FEET BOARD FEET 

l" x 4• 157 53 
I" X 6" 80 «> 
2" x 2· 368 123 
2• x 3" -46 23 
2" x 4• 193 129 
2" x 6" 2f11 2'17 
4• x 4" 70 94 

NAILS NO, REQD POUNDS 

6d (2") 672 4 
IOd (3") 660 10-1/4 
12d (3-1/4") 2 .... 4-1/4 
16d ( 3-1/.!. ) 128 3 

WIE; NO: M GAGE--------50' REQD---- --1 L8 

CQHAINERS l£NGTHlllSE 

ot AON I 't MCW ,_,, .. 

SPECIAL NOTES: 

I. A 60'-8" I.ONG BY 9'-2" WIDE V.OOD-LINED CONVENTIONAL TYPE BOXCAR 
EQUIPPED WITH I0'-0" WIDE DOOR OPENINGS IS SHOWN, CARS OF OTHER 
DIMENSIONS AND CARS HAVING WIDER OR NARROWER DOOR OPENINGS CAN 
BE USED, 

2. A MAXIMUM OF FIFTY-SIX (56) OF. MSE UNITS, FOR AN APPtlOXIMATE 
LADING WEIGHT OF 120,232 POUNDS, CAN BE PLACED IN A 50'-6" I.ONG 
CAR, OR A MAXIMUM OF FORTY-FOUR ( .... ) UNITS CAN BE LOADED IN A 
«l'-6" CAR FOR AN APPROXIW.TE LADING WEIGHT OF 94,-468 POUNDS, WHEN 
USING THE DEPICTED PROCEDURES. 

3. IF THE "ALTERNATIVE DOORWAY PROTECTION E" PROCEDURES AS SHOWN ON 
PAGE 48 ARE US!{> IN LIEU OF THE WOODEN DOOR GATE TYPE PR01ECTION, 
PIECE MARKED {i> , NAILED Fl.OORLINE BLOCKING MUST BE USED IN LIEU OF 
EACH LOWER ANTI-SWAY BRACE IN THE DOO'ftNAY WA. NAILED BLOCKING 
IS REQUIRED: FOR ALL PALLET STACKS WHICH ARE COMPLETELY WITHIN THE 
DOORWAY AREA OR WHICH EXTEND INlO THE DOORWAY AREA BY ONE-HALF 
OR M:IRE OF THE STACK LENGTH ON EITHER SIDE OF THE CAR. 

4, lOP-OF-1.0AO ANTI-SWAY BRACES, SHOWN AS PIECES MARKED @ IN THE 
LOAD ON PAGE 4, MUST BE INSTALLED IN EACH ENO OF THE CAR ANO WIRE 
TIED 10 THE STRAPPING BOARD WITH NO. 14 GAGE WIRE AS SHOWN BY THE 
''TIE WIRE APPLICATION A" DETAIL ON PAGE 42, FIVE (5) BRACES ARE REQUIRED 
IN EACH END OF A LOAD IN A 60'-8" LONG CAR; FOUR ( 4) ARE REQUIRED 
IN EACH ENO OF A LOAD IN «l'-6" AND 50'-6" LONG CARS. 

5, CENTER GATE "A" MAY BE PARTIALLY FORMED FROM 1/.!" OR THICKER PLYWOOD 
IF DESIRED. PLYWOOD MAY BE USED IN LIEU OF THE 2" X 6" HORIZONTAL 
PIECES, SEE THE "PLYWOOD CENTER GATE ALTERNATIVE" DETAIL ON PAGE 45 
FOR GUIDANCE. 

6, FOR EASE OF HANDLING, SPLIT CENTER GATES, WHICH ARE NOT DEPENDENT 
UPON THE WIDTH OF THE CAR, MAY BE USED AS AN ALTERNATIVE 10 THE 
CAR WIDTH GATES. IN LIEU OF EACH "CENTER GATE A", SHOWN AS PIECE 
MARKED @ IN THE LOAD ON PAGE 4, INSTALL TWO (2) "CENTER GATES E" 
AS SHOWN ON PAGE ..... AFTER THE SPLIT GATES AND STRUTS HAVE BEEN IN­
STALLED, THE SPLIT GATES MUST BE TIED lOGETHER AS DEPICTED BY THE "TIE 
PIECE APPLICATION" DETAIL ON PAGE 45. 

7, DOOR SPANNER TYPE GATE HOLD DOWN MAY BE USED IN LIEU OF THE DOUB­
LED 2" X 3" MATERIAL NAILED 10 CENTER GATE "A", PROVIDING THE CAR 
BEING LOADED HAS NAILABLE SIDEWALLS. SEE THE .DETAILS ON PAGE 43 FOR 
GUIDANCE, 

8, FOR EASE OF INSTALLATION, THE STRUT LEDGERS ON ONE GATE SHOULD BE 
INSTALLED AS CONSTRUCTION PROGRESSES. THERE IS NOT ENOUGH ROOM 
VERTICALLY TO PERMIT DRIVING THE STRUT INTO PLACE IF ALL THE LEDGERS 
ARE INSTALLED AHEAD OF TIME. 

9. WHEN LOADING A 50'-6" OR A «l'-6" LONG CAR, A REDUCED NUMBER OF 
STRUTS MAY BE USED. THE CENTER GATE "A" MAY BE M:IDIFIED BY OMITIING 
THE HORIZONTAL PIECES AT THE 17" AND 51-1/2" LEVELS AND THE STRUT 
LEDGERS AT THE 12-1/.!" AND 47" LEVELS. ALSO OMIT THE FOUR ( 4) STRUTS, 
PIECE MARKED @ , AT THAT LEVEL. 

10. DOORWAY PROTECTION IS REQUIRED FOR ALL PALLET UNIT STACKS WHICH ARE 
COMPLETELY WITHIN THE DOORWAY AREA OR WHICH EXTEND INTO THE DOOR­
WAY AREA BY ONE-HALF OR M:IRE OF THE STACK La-!GTH. THF.WCODEN 
GATE TYPE OF DOORWAY PROTECTION, SHOWN AS PIECES MARKED @ IN 
THE LOAD ON PAGE 4, IS APPLICABLE FOR BOXCARS EQUIPPED WITH CONVEN­
TIONAL SLIDING DOORS ANO NAILABLE DOOR POSTS. REFER TO PAGES -46 
THRU 48 FOR ALTERNATIVE DOORWAY PROTECTION FOR CARS EQUIPPED WITH 
CONVENTIONAL SLIDING DOORS. IF THE CAR BEING LOADED IS EQUIPPED 
WITH PLUG TYPE DOORS OR COMBINATION PLUG AND SLIDING DOORS, 
NAILED FLOORLINE BLOCKING AND DOORWAY PROTECTION STRAPS MUST BE 
USED. SEE THE "ALTERNATIVE DOORWAY PROTECTP N E" DETAIL ON PAGE 48 
FOR GUIDANCE. NOTE THAT NAILED FLOORLINE BLOCKING AND DOORWAY 
PROTECTION STRAPS MAY ALSO BE USED IN CARS EQUIPPED WITH SLIDING 
DOORS. 

11. THE DEPICTED LOAD CAN BE REDUCED TO SUIT THE QUANTITY TO BE SHIPPED. 
A 2-TIER LO Av CAN BE REDUCED BY A MULTIPLE OF FOUR ( 4) UNITS, OR A 
I-TIER LOAD CAN BE REDUCED BY A MULTIPLE OF TWO (2) UNITS BY OMIT­
TING ONE OR M:IRE LOAD UNITS FROM THE CENTER PORTION OF THE LOAD, 
NOTE THAT STRUT BRACING WILL BE REQUIRED WHEN A LOAD UNIT IS OMITTED, 
SEE THE "TYPICAL STRUT BRACING" DETAIL ON PAGE 41 FOR GUIDANCE. OR, 
THE ENTIRE TOP TIER CAN BE OMITIED. FOR OTHER METHODS OF REDUCING A 
LOAD, AND FOR TYPICAL LCL PROCEDURES, REFER TO PAGES 16 THRU 36 FOR 
GUIDANCE. 

12. IF PALLET UNITS WHICH DO NOT CONTAIN A FULL QUANTITY OF CONTAINERS 
ARE TO BE TRANSPORTED, REFER TO PAGE- 38 FOR SHllll!JNG GUIDANClU " c_ 

(CONTINUED AT LEFT) 

LOAD AS SHOWN 

WEIGHT (APPROX) 

PALLET UNIT ------------------- 712 ---------------------- 154,584 LBS 
OUNNAGE ------------------------------------------------ 1,362 LBS 

TOTAL WEIGHT --------------------- 155, M LBS 

72-UNIT LOAD IN A 6fJ-'!'' LG.IG BY 11-'t' WIDE CONVENTIONAL BOX CAR I PAGE 5 

PRO.ECT CA 22514-85 



2 

PA~ 6 
lllCAC ...... I IMIY. 

ISONETIUC VIEW 

SECTla.I B-B 

Ca.ITAINERS CROSSWISE 

~y NUMBERS 

CD ANTI-SWAY BRACE(( 24 REQD ). SEE THE "ANTI-SWAY BRACE B' DETAIL 0 N 
PAGE 13, INSTAU BETWEEN LATERALLY ADJACENT IKJWS OF PALLET UNITS, 
SEE GENERAL NOTES 'K" AND "L" ON PAGE 2, SEE SPECIAL NOTE 3 ON 
PAGE 7. 

@ TOP-OF-LOAD ANTI-SWAY BRACE (6 REQD ). SEE THE "TOP-OF-LOAD ANTI­
SWAY BRACE B" DETAIL ON PAGE 13. WIRE TIE TO CENTER TIEDOWN STRAPS 
WITH NO. 14 GAGE WIRE AS SHOWN BY THE "TIE WIRE APPLICATION B' 
DETAIL 0 N PAGE "2, SEE SPECIAL NO TE 4 0 N PAGE 7. 

@ CENTER GATE (2 REQD ). SEE THE "CENTER GATE B" DETAIL ON PAGE T3. 
SEE SPECIAL NO TES S THRU 7 0 N PAGE 7. 

@ STRUT, 4'~ 4'BY CUT TO FIT(REF: 36") (24 REQD). TOENAIL TO PIECES 
MARKED ~ W/l-16d NAILS AT EACH END. SEE GENERAL NOTES "J" AND 
'R" ON PAGE 2 AND GENERAL NOTE "S" ON PAGE 3, SEE SPECIAL NOTE 
8 ON PAGE 7. 

@ DOORWAY PROTECTION (2 REQD ). SEE THE DETAIL ON PAGE 12. NAIL TO 
THE DOOR POSTS W/12d NAILS, SEE SPECIAL NOTE 8 ON PAGE 7. 

48-UNIT LOAD IN A 5'1-f!A LONG BY '1-'l' WIDE C<l411ENHlNAL Ba< CAR 

PRO.£CT CA 22514-85 



Bill a= MAlERIAL 
·1w.11 LINEAR FEET BOARD FEET 

,. x 6" 64 32 
2" x 2• 110 'S1 
2· x 3• 24 12 
2· x 4" 385 257 
2• x 6" 182 182 
4• x 4• 72 96 

NAILS NO. REQO POUNDS 

6d (2" l "8 1/2 
10d (3") 568 11-3/4 
12d (3-1/4") 120 I 
16d ( 3-1/l") 96 2-1/4 

WllE, NO. 14 GAGE ---------- 24' REQO -------------- 1/2 LB 

CONTAINERS CROSSWISE 

SPECIAL NOTES: 

1. 

2. 

3. 

5. 

6. 

7. 

a. 

9. 

A 50'-6" lONG BY 9'-2" WIDE WOOD LINED CONVENTIONAL TYPE BOX CAR 
EQUIPPED WITH 8'-0" WIDE DOOR OPENINGSJJS..SaDWH. CMS...OP.01lll 
8NNllQNS AND CAIS HAVING WIDER OR NARIOWER DOOR OPENINGS 
CAN BE USED. 

A MAXIMUM Of SIXTY ( 60) Of THESE UNITS, IOR AN APPROXIMATE 
LADING WEIGHT Of 128,820 l'OUNDS, CAN 8E PLACED IN A 60'-8" lONG 
CAR, OR A W.XIMUM Of THIRTY-SIX ( 36) UNITS CAN BE lOADED IN A 
<40'-6" lONG CAR, IQR AN APPROXIMATE LADING WEIGHT Of 77,292 
l'OUNDS, WHEN USING THE DEPICTED PROCEDURES, 

If ,lHE DOORWAY PROTECTION PROCEDURES AS SHOWN BY PIECES MARKED 
~ THRU @ ON PAGE 10 ARE USED IN LIEU Of THE WOODEN DOOR 

GATE TYPE PROTECTION, PIECE MARKED @ , NAILED Fl.OORLINE BLOCKING 
MUST BE USED IN LIEU Of EACH LOWER ANTI-SWAY BIACE IN THE DOORWAY 
AREA. NAILED BLOCKING IS REQUIRED IQR ALL PALLET STACKS WHICH 
ARE COMPLETELY WITHIN THE DOORWAY AREA OR WHICH EXTEND IN10 THE 
DOORWAY AREA BY ONE HALF OR M:lRE OF THE STACK Wll>TK ON EITHER 
SIDE Of THE CAR, 

lOP-OF-1.0AD ANTI-SWAY BRACES, SHOWN AS PIECES MARKED (2) IN THE 
lOAO ON PAGE 6, MUST BE INSTALLED IN EACH ENO OF THE 00 AND WIRE . 
TIED 10 THE TIEDOWN STRAPS WITH NO. 14 GAGE WIRE AS SHOWN BY THE 

"TIE WIRE APPLICATION B" DETAIL ON PAGE -42, THREE (3) BRACES ARE REQUIR­
ED IN EACH END OF A LOAD IN EITHER A 50'-6" OR A "401-6" I.ONG CAR; 
R)ut ( 4) BRACES ARE REQUIRED IN EACH END OF A 601-8• I.ONG CAR. 

CENTER GATE •a• MAY BE PARTIALLY IORMED FROM 1/2" OR THICKER PLYWOOD 
If DESIRED. PLYWOOD MAY BE USED IN LIEU Of THE 2" X 6" HORIZONTAL 
PIEas, SEE THE "PLYWOOD CENTER GATE ALTERNATIVE" DETAIL ON PAGE "5 
FOR GUIDANCE. 

FOR EASE OF HANDLING, SPLIT CENTER GATES, WHICH ARE NOT DEPENDENT 
UPON THE WIDTH OF THE CAR, MAY BE USED AS AN ALTERNATIVE SO THE CAR 
WIDTH GATES. IN LIEU Of EACH "CENTER GATE B", SHOWN AS PIECE W.RKED 

@ IN THE LOAD ON PAGE 6, INSTALL TWO (2) CENTER GATES "f" AS 
SHOWN ON PAGE -4-4. AmR THE SPLIT GATES AND STRUTS HAVE BEEN 
INSTALLED, THE SPLIT GATES MUST BE TIED 10GETHER AS DEPICTED BY THE 
"TIE PIECE APPLICATION" DETAIL ON PAGE '45, 

DOOR SPANNER TYPE GATE HOLD DOWN W.Y BE USED IN LIEU Of THE 
DOUBLED 2" X 4" MATERIAL NAILED TO THE CENTER GATE "B" PROVIDING 
THE CAR BEING LOADED HAS NAILABLE SIDEWALLS. SEE THE DETAILS ON 
PAGE "3 FOR GUIDANa. 

WHEN LOADING A -40'-6" lONG CAR, A REDUCED NUMBER OF STRUTS MAY 
BE USED, THE CENTER GATE "B" W.Y BE M:lDIFIED BY OMITTING THE 
IORIZONTAL PIECES AT THE 23" AND 51-1/2" LEVELS AND THE STRUT LEDGERS 
AT THE 18-1/2" AND 53" LEVELS. ALSO OMIT THE FOUR ( 4) SlRUTS, PIECE 
MARKED @1AT THAT LEVEL. 

DOORWAY PROTECTION IS REQUIRED FOR ALL PALLET UNIT STACKS WHICH ARE 
COMPL!TELY WITHIN THE DOORWAY AREA OR WHICH EXTEND IN10 THE DOOR­
WAY AREA BY ONE-HALF OR M:lRE OF THE STACK WIDTH. THE WOODEN GATE 
TYPE Of DOORWAY PROTECTION, SHOWN AS PIECE MARKED @ IN THE LOAD 
ON PAGE 6, IS APPLICABL! FOR BOX CARS EQUIPPED WITH CONVENTIONAL 
SLIDING DOORS AND NAILABLE DOOR POSTS, REFER 10 PAGES 46 THRU "8 
FOR ALTERNATIVE DOORWAY PROTECTION FOR CARS EQUIPPED WRH CONVEN­
TIONAL SLIDING DOORS, If THE CAR BEING LOADED IS EQUIPPED WITH PLUG 
TYPE DOORS OR COMBINATION PLUG AND SLIDING DOORS, NAILED flOOR­
LINE BLOCKING AND DOOJrt!'AY PROTECTION STRAPS.MUST BE USED. SEE 
PIECES W.RKED @ THRU ~ ON PAGE 10 FOR GUIDANCE, NOTE THAT 
NAILED flOOR LINE BlOCKING AND DOORWAY PROTECTION STRAPS MAY 
ALSO BE USED IN CARS EQUIPPED WITH SLIDING DOORS. 

10, THE DEPICTED LOAD CAN BE REDUCED 10 SUIT THE QUANTITY TO BE SHIPPED. 
A 2-TIER LOAD CAN BE REDUCED BY A MULTIPLE OF FOUR ( 4) PALLET. UNITS 
OR A I-TIER LOAD CAN BE REDUCED BY A MULTIPLE OF TWO (2) UNllS BY 
OMITTING ONE OR M:lRE LOAD UNllS FROM THE CENTER PORTION OF THE 
LOAD, OR THE ENTIRE TOP TIER CAN BE OMITIED. FOR OTHER METHODS OF 
REDUCING A LOAD, AND FOR TYPICAL LCL PROCEDURES, REFER 10 PAGES 16 
THRU 36 FOR GUIDANCE, 

11. IF PALLET UNITS WHICH DO NOT CONTAIN A FULL QUANTITY OF CONTAINERS 
ARE ro BE TRANSPORTED. REFER ro PAGE ':I! FOR SHIPPING GUIDANCE. 

12. FOR SHIPMENlS OF ONE OR M:lRE LEF10VER CONTAINERS, SEE THE "PRO­
CEDURES FOR SHIPMENT OF LEFTOVER CONTAINERS" ON PAGE 39 FOR GUI­
DANCE, 

LOAD AS SHOWN 

ITEM QUANTITY ~(APPROX) 

PALLET UNIT ------------ "8 ------------------- 103,056 LBS 
DUNNAGE ------------------------------------ 1,246 LBS 

TOTAL WEIGHT ------------ 104,302 LBS 

48-UNIT LDAD IN A 517-tf' LONG BY 11-'!' WIDE CONVENTIONAL BOX CAR I l'AGE 7 

PR0.£CT CA 22514-85 



CAR EQUIPNENT REQUIRED 
ADJUSTABLE '!Yf.LL MEMBER ---72 
(SEE "NOTE t) • BElOW) 
CROSS MEMBERS ------------42 
DOO~AY MEMBERS -------- 6 

NOTE t) 1 FOR CARS EQUIPPED WITH 
FIXED WALL MEMBERS lOCATED AT TttE 
HEIGHTS SPECIFIED IN "SECTION C-C • 
OMIT AU REFERENCE TO "ADJUSTABLE 
WALL MEMBERS", 

2 

SEE GENERAL NOTE 
"E" ON PAGE 2. 

IS<».£1R IC VIEW 

3 

SECTION C-C 

KEY NUMBERS 

WALL MEMBER, ADJUSTABLE OR FIXED. MEMBERS MUST BE LOCATED AT THE 
SPECIFIED HEIGHTS ABOVE THE CAR FlOOR lO PROVIDE PROPER ALIGNMENT 
0 F CROSS MEMBERS MARKED @ • SEE THE "SECTION C-C • Vlf.W BELOW FOR 
lOCATION GUIDANCE, 

CD ANTI-SWAY BRACE (2-4 REQD ). SEE THE "ANTI-SWAY BRACE A" DETAIL ON PAGE 
12. INSTALL BETWEEN LATERALLY ADJACENT ROWS OF PALLET UNITS. SEE 
GENERAL NOTES "K" AND "L" ON PAGE 2, 

G) TOP-OF-lOAD ANTI-SWAY BRACE ( 8 REQD ). SEE THE "lOP-OF-lOAD ANTI­
SWAY BRACE A" DETAIL ON PAGE 13, WIRE Tlf. TO THE CENTER STRAPPING 
BOAID OF UNIT WITH NO. 1-4 GAGE WIRE AS SHOWN BY THE "TIE WIRE 
APPLICATION A" DETAIL ON PAGE 42. SEE SPECIAL NOTE 3 ON PAGE 9. 

EACH DIME<NSIONED f'.4' 
HEIGHT ABOVE THE ~ 

STOP PIECE, I" X -4" X "8" ( 10 REQD ), INSTALL AT EACH lOAD SIDE OF A 
CROSS MEMBER BlOCKING STATJJN IN THE 2-HIGH PORTION OF THE lOAD, 
NAIL lO THE CROSS BRACE OF THE ANTI-SWAY BRACES W/1.-0d NAILS AT CAR FlOOR TO AN 

ADJUSTABLE OR FIXED 
WA_LL MEMBER MARKED 
(.!) AND~R A DQ.OR 

MEMBER MARKED W 
IS SPECIFIED 10 lO- fs\ 
CATE THE CENTER \V 
LINE OF A CROSS © 
MEMBER. 

EACH JOINT. ON NEAR SH>E OF Ciw::>SS MEMBERS, WIRE TIE THE lOP AND 
BOTlOM OF THE SlOP PIECE lO T1* ADJACENT CROSS MEMBER WITH NO. 
1-4 GAGE WlllE. 

CROSS MEMBER ( -42 REQD l. SEE GENERAL NOTE "V" ON PAGE 3. 

DOO~AY MEMBER ( 6 REQD ). SEE THE "SECTIJN C-C" VfEW AT LEFT FOR 
LOCATION GUIDANCE. SEE SPECIAL NOTE -4 ON PAGE 9, 

CV STOP PIECE, I" x "" x 36" (-4 EQD). INSTALL IN I-HIGH PORTIONS AT.EACH 
lOAD SIDE OF CROSS MEMBER. WIU 'Tll! to mi.cllOSf ~Slll·.€f'TOP' ''-. 
JI.NO llO!I'~ OF STOP PIECE WITH NO, 14 GAGE WIRE. 

INDLCATES CAR FLOOR, 

CONTAINERS l.ENGTHWISE 
PAGE 8 48-UNIT WAD IN A 5(1-f/' LONG BY '1-f!' WlllE BOX CARE UIPPED WITH NECHANICAL BRACING 

IMCAC flOlllll I, I NOV II 

PROJECT CA 22514-85 



BILL OF MAlERtAl 

WMBER LINEAR FEET BOARD FEET 

1" x 4" 152 51 
2" x 2" 155 52 
2" x 3' 12 6 
2" x 4" 120 80 

NAILS NO. REQD POUNDS 

6d CP> 456 2-3/4 
10d (3") 368 5-3/4 

WIRE, NO. 14 GAGE -------------- 100' REQD -------------- 2 LBS 

tlf.OMl'•MIOll,., •• 

SPECIAL NOTES1 

1. A 50'-6' LONG BY 9'-0' WIDE (INSIDE CLEARANCE) WOOD-LINED 
BOX CAR EQUll'l'ED WITH ADJUSTABLE AND/OR FIXED WALL MEMBERS 
AND 10'-0" WIDE DOOR OPENING IS SHOWN. CARS OF OTHER 
DIMENSIONS AND CARS HAVING WIDER OR NARROWER DOOR OPEN­
INGS CAN BE USED, 

2. IF A CAR HAS BOWED END WALLS WHICH ARE BOWED OUTWARD TWO 
INCHES (2") OR I.ORE E'ITHER FllOM UJE-TO-SIDE OR FllOM FLOOR­
TO-ROOF, CllOSS MEMBERS CAN BE INSTALLED NEAR THE END WALL OF 1 

THE CAR TO PROVIDE A "SQUARED END• RATHER THAN INSTALLING 
DUNNAGE AS SPECIFIED IN GENERAL NOTE "E" ON PAGE 2. THESE 
CllOSS MEMBERS SHOULD BE INSTALLED AT THE SAME HEIGHTS AS THE 
CllOSS MEMBERS USED THROUGHOUT THE LOAD AS BLOCKING MEMBERS. 

3. TOP.OF-LOAD ANTI-SWAY BRACES, SHOWN AS PIECES MARKED @ IN 
THE LOAD ON PAGE 8, MUST BE INSTALLED IN EACH END OF THE CAR 
AND WIRE TIED TO THE CENTER STRAPPING BOARD WITH NO. 14 GAGE 
WIRE AS SHOWN BY THE "TIE-WIRE APPLICATION A' DETAIL ON PAGE 
~. FOUR ( 4) BRACES ARE REQUIRED IN EACH END OF A LOAD WHEN 
USING A "40'-6' OR A 50'-6" LONG CAR; FM ( 6) ARE REQUIRED IN 
EACH END IF LOADING A 60'-8" LONG CAR. 

4. IF THE CAR BEING LOADED!IS EQUIPPED WITH AT LEAST TWELVE ( 12) 
DOORWAY MEMBERS, AN ADDITIONAL EIGHT PALLET UNITS CAN BE 
LOADED IN THE DOORWAY ARIA. 

5, THE: DEPICTED LOAD CAN BE REDUCED TO SUIT THE QUANTITY TO BE 
SHIPPED. A LOAD MAY BE REDUCED BY MULTIPLES OF TWO (2) PALLET 
UNITS BY OMITTING LATERALLY ADJACENT UNITS FllOM THE TOP LAYER 
OF ONE OR I.ORE LOAD UNITS, OR BY MULTIPLES OF FOUR ( 4) 
PALLET UNl1S BY OMITTING ONE OR I.ORE ENTIRE LOAD UNITS, TO 
REDUCE A LOAD BY 0 NE ( 1 ) PALLET UNIT, REFER TO THE LCL PllOa­
DURES ON PAGES 14 AND 15 FOR GUIDANCE. 

6, FOR SHIPMENT OF ONE OR I.ORE LEFTOVER CONTAINERS, SEE THE 
'PlOaDURES FOR SHIPMENT OF LEFTOVER CONTAINERS" ON PAGE 
39 FOR GUIDANCE. 

LOAD AS SHOWN 

fil!Q!i! (APPROX) 

PALLET UNITS ---------- "8 --------------- 103,056 l.8S 
DUNNAGE -------------------------------- 389 l.8S 

TOTAL WEIGHT ------------- 103,445 LBS 

48-UNIT LOAD IN A 511-tf' LONG BY '1-rf WIDE BOX CAR EQUIPPED WITH t.£CHANICAL B~CING DEVICES I PAGE 9 

PROJECT CA 22514-85 



PAGE 10 
UICAC l'OMf I, I •OV II 

ISOMETRIC VIEW 

SECTI~ D-D 

~y NUMBERS 

G) ANTI-SWAY BRACE ( 22 ltEQD ), SEE THE "ANTI-SWAY BRACE 8° DETAIL ON 
PAGE 13. INSTALL llllWHN LATERALLY ADJACENT llOWS OF PALLET UNITS. 
SEE GENERAL NOTES "K" AND "L" ON PAGE 2, 

@toP-OF-LOAD ANTI-SWAY BRACE ( 6 ltEQD ), SEE THE "lOP-OF-LOAD ANTI­
SWAY BRACE 8" DETAIL ON PAGE 13. WlltE TIE 10 THE CENTER TIE DOWN 
STRAP$ OF THE PAWT UNIT WITH NO. 14 GAGE WIRE AS SHOWN BY THE 
"TIE WIRE APPLICATION B" DETAIL ON PAGE .Q, SEE SPECIAL NOTE 3 ON 
PAGE 11. 

@NAILED FLOOILINE BLOCKING, 2" X 6" X "5-1/l" (DOUBLED) (-4 REQD ). 
POSITION AGAINST THE PALLET UNITS IN THE DOORWAY AREA AS SHOWN 
IN "SECTION D-D" VIEW BE&OW. NAIL THE FIRST PIECE 10 THE CAR FLOOR 
W/6-16d NAILS. NAIL THE SECOND PIECE 10 THE FIRST IN A LIKE MANNER. 
SEE SPECIAL NOTE -4 ON PAGE 11. SEE GENERAL NOR "P" ON PAGE 2, 

@SPACER ASSEMBLY (3 REQD ). SEE THE "SPACER ASSEMBLY A" DETAIL ON 
PAGE 41. 

@DOORWAY PllOTECTION STRAP, 1-1/-4" X ,035" OR .031" X 31'-0" LONG STEEL 
STRAPPING (3 REQD ), INSTAU 10 ENCIRCLE THE PAUET UNIT STACKS AND 
SPACER ASSEMBLY IN THE DOORWAY AREA. STAPLE 10 THE SPACER ASSEMBLY 
W/l STAPLES. SEE SPECIAL NOTE-' ON PAGE II. 

@sEAL FOR 1-1/-4• STEEL STRAPPING i6 REQD ). DOUBLE CRIMP EACH SEAL 
WITH TWO PAIR OF NOTCHES. SEE GENERAL NOTE "M' ON PAGE 2. 

G) STIUT ASSEMBLY (I REQD ). SEE THE "STIUT ASSEMBLY FOR A I-PIECE 
BULKHEAD" DETAIL ON PAGE 50, INSTALL BETWEEN THE LOAD DIVIDER 
BULKHEADS. SEE SPECIAL NOTE 5 ON PAGE II. 

48-UNIT LOAD IN A 5rJ-f/' LONG BY 9'-2'' WIDE BOX CAR EQUIPPED WITH LOAD DIVIDER i!ULKl-EADS 

PRO.ECT CA 225r'4-85 



BILI. a: MAlER IAI. 

LUMBER LINEAR FEET BOARD FEET 

1• x B" 17 12 
2" x 4° 3:U 250 
2• x 6 11 82 82 
2" x B" 14 19 
4" x 4" 9 12 

NAILS NO. REQD POUNDS 

6d (2") lB NIL 
10d (3") 282 4..:1/2 
12d ( 3-1/4") 157 2-3/4 
16d (3-1/l") 48 1 

WIRE, NO. 14 GAGE -------------- 24' REQD ------------ 1/l LB 
1-1/4" STEEL STRAPPING ---------- 93' REQD ------------- 14 LBS 
SEALS FOR 1-1/4" STEEL STRAPPING- 6 REQD ------------- 1/4 LB 

SPECIAL NOTES: 

I. A 50'-6" LONG BY 9'-2' WIDE WOOD-LINED CUSHIONED BOX CAR EQUIPPED 
WITH LOAD DIVIDER BULKHEADS AND WITH B'-0" WIDE DOOR OPENINGS IS 
SHOWN. CARS OF OTHER DIMENSIONS AND CARS HAVING ~RROWER OR 
WIDER DOOR OPENINGS CAN BE USED. SEE GENERAL NOTES "Y" THRU "E-E" 
ON PAGE 3. 

2. A MAXIMUM OF FIFTY-SIX (56) OF THESE UNITS, FOR AN APPROXIMATE 
LADING WEIGHT OF 120,232 POUNDS, CAN BE PLACED IN A 60'-B" LONG 
CAR, OR A MAXIMUM OF THIRTY-SIX (36) UNITS, FOR AN APPROXIMATE 
LADING WEIGHT OF 77,292 POUNDS, CAN BE LOADED IN A 40'-6" LONG 
CAR WHEN USING THE DEPICTED PROCEDURES. IF DESIRED, THE PALLET UNITS 
MAY BE LOADED WITH THE CONTAINERS ON THE UNIT LENGTHWISE IN THE 
CAR IN LIEU OF CROSSWISE AS SHOWN. IN THAT ORIENTATION, A MAXI­
MUM OF UlCl'Y-EIGHT (6B) UNITS, FOR AN APPROXIMATE LADING WEIGHT 
OF 145,996 POUNDS, CAN BE LOADED IN A 60'-B" LONG CAR, FIFTY-SIX 
:(56~)UNITS CAN BE PLACED IN A 50'-6" LONG CAR FOR AN APPROXIMATE 
LADING WEIGHT OF 120,232 POUNDS, AND FORTY-FOUR ( 44) UNITS FOR AN 
APPROXIMATE LADING WEIGHT OF 94,46B POUNDS, CAN BE LOADED IN A 
40'-6" LONG CAR WHEN USING A COMBINATION OF THE PROCEDURES ON 
PAGE 10 AND THOSE ON PAGE 4. 

3. lOP-OF-LOAD ANTI-SWAY BRACES, SHOWN AS PIECES MARKED (2) IN THE 
LOAD ON PAGE 10, MUST BE INSTALLED IN EACH END OF THE CAR AND 
WIRE TIED 10 THE TIEDOWN STRAPS OF THE UNIT WITH NO. 14 GAGE WIRE 
AS SHOWN BY THE "flE WIRE APPLICATPN B" DETAIL ON PAGE 42. THREE 
( 3 ) BRACES ARE REQUIRED IN EACH END OF A LOAD IN EITHER A 50'-6" 
OR A 40'-6" LO NG CAR: FOUR ( 4) BRACES ARE REQUIRED IN EACH END OF 
A LOAD IN A 60'-B" LONG CAR W'iEN THE UNITS ARE LOADED WITH THE 
CONTAINERS ON Tl-IE UNIT CROSSWISE IN THE CAR. IF THE UNITS ARE 
POSITIONED WITH THE CONTAINERS LENGTHWISE IN THE CAR, FIVE ( 5) 
BRACES WILL BE REQUIRED IN EACH END OF A LOAD IN A 60'-B" LO NG 
CAR AND FOUR ( 4) WILL BE REQUIRED IN EACH END OF EIT:-IER A 50'-6" 
O~ A0'-6" LONG CAN .. 

4. DOORWAY PROTECTPN IS REQUIRED FOR ALL PALLET UNIT STACKS WHICH 
ARE COMPLETELY WITHIN THE DOORWAY AREA OR WHICH EXTEND INlO 
THE DOORWAY AREA BY ONE-HALF OR MORE OF THE STACK LENGTH OR 
WIDTH. THE DEPICTED DOORWAY PROTECTPN IS APPLICABLE FOR CARS 
EQUIPPED WITH EITHER SLIDING TYPE OR PLUG TYPE DOORS, OR A COMBI­
NATION THEREOF. IF THE CAR BEING LOADED IS EQUIPPED WITH SLIDING 
TYPE DOORS, WOODEN DOOR GATES SHOWN AS PIECE MARKED @ ON 
PAGE 6 OR ANY OF THE ALTERNATIVES ON PAGES 46 THRU 48 MAY BE USED. 

5. A STRUT ASSEMBLY, SHOWN AS PIECE MARKED (Zl IN THE LOAD ON PAGE 
10, IS REQUIRED BETWEEN THE LOAD DIVIDER BULKHEADS WHEN THE LOAD 
IN EITHER END OF THE CAR IS 50,000 POUNDS OR MORE. FOR THE DEPICTED 
PALLET UNIT, A STRUT ASSEMBLY WILL BE REQUIRED IF THE LOAD IN 0 NE 
END OF THE CAR CONSISTS OF MJRE THAN FIVE (5) LOAD UNITS. 

6. THE DEPICTED LOAD CAN BE REDUCED ro SUIT THE QUANTITY ro BE 
SHIPPED. A 2-TIER LOAD CAN BE REDUCED BY A MULTIPLE OF FOUR ( 4) 
PALLET UNITS OR A 1-TIER LOAD CAN BE REDUCED BY A MULTIPLE OF TWO 
(2) UNITS BY OMITTING ONE OR MJRE LOAD UNITS FROM THE CENTER 
PORTION OF THE LOAD, OR THE ENTIRE lOP TIER MAY BE OMlmD. FOR 
OTHER METHODS OF REDUCING A LOAD, AND FOR TYPICAL LCL PROCEDURES, 
REFER 10 PAGES 16 THltU 36 FOR GUIDANCE. 

7. IF PALLET UNITS WHICH DO NOT CONTAIN A FULL QUANTITY OF CONTAINERS 
ARE ro BE TRANSPORTED, REFER ro PAGES 37, 3B,AND40 FOR SHIPPING GUI­
.DANCE. 

B. FOR SHIPMENT OF ONE OR MJRE LEFlOVER CONTAINERS, SEE THE "PRO­
CEDURES FOR SHIPMENT OF LEFlOVER CONTAINERS" ON PAGE 39 FOR 
GUIDANCE. 

LOAD AS SHOWN 

'ITEM WEIGHT (APPROX) 

PALLET UNITS ----------- 48 ---------------- 103,056 LBS 
DUNNAGE --------------------------------- 760 LBS 

TOTAL WEIGHT----------------103,816 LBS ( AFPIOX) 

48-UNIT LOAD IN A 5fHf' LONG BY '1-'t' WIDE BOX CAR EQUIPPED WITH LOAD llolVIDER BUlKl£ADS I PAGE 11 
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CLEAT, I" X 4" BY A LENGTH lO SUIT (2 REQD ). 
NAIL 10 THE LONGITUDINAL PIECES W/l-&J 
NAILS AT EACH END AND TO A CROSS BA.tCE 
W/3-&J NAILS. 

LONGl1UDINAL PIECE, 2" X 2" X 38-1/l" 
( 2 REQD ). NAIL lO THE CROSS BRACES 
W/l-IOd NAILS AT EACH JOINT. 

VOID BETWEEN 
PALLET POSTS 
MINUS 1/l". 

CROSS BRACE, 2' X 4" BY 
A LINGTH lO SUIT ( 2 
REQD). 

ANTI-SWAY BRACE A 

GATE HOLD DOWN, 2" X 3" 
X 10" (DOUBLED) (2 REQD ). 
NAIL THE FIRST PIECE 10 THE 
FILL Pl!CE W/l-lOd NAILS. 
LAMINATE THE SECOND PIECE 
IN A LIKE MANNER. SEE 
SPECIAL NOTE 7 ON PAGE 5. 

FILL PIECE, 2" X 6" X 39" (2 
REQD ). NAIL 10 THE VERTI­
CAL PIECES W/3-lOd NAILS 
AT EACH JOINT. 

HORIZONTAL PIECE, 2" X 6" BY CAR WIDTH 
MINUS 1/l" IN LENGTH (8 REQD). NAIL 
10 THE VERTICAL PIECES W/3-lOd NAILS AT 
EACH JOINT. 

DOOR OPENING 
WIDTH 

DOORWAY PROlECTIClN 

VERTICAL PIECE, 2" X 6" X 72" POI A 2 HIGH 
LOAD, 36" FOR A 1 HIGH LOAD (4 REQD). 

1" 
CAR WIDTH MINUS 2 

SlOP PIECE FOR 
ANTI-SWAY BRACE, 
2"X 4" X 41" (1 
REQD ). NAIL 10 
THE VERTICAL 
PIECES W/3-lOd 
NAILS AT EACH 
END. 

VERTICAL PIECE, 2" X 3" X 72" 
(2 REQD ). NAIL lO THE DOOR 
POST W/l2d NAILS. 

HORIZONTAL PIECE, 1" X 6" BY DOOR 
OPENING WIDTH ( 4 REQD ). NAIL 10 
THE VERTICAL PIECES W/3-6 d NAILS 
AT EACH END. 

STRUT LEDGER, 2" X 2" OR 2" X 4" BY CAR 
WIDTH MINUS 8" IN LENGTH ( 8. REQD ). 
NAIL TO THE VERTICAL PIECES W/l-lOd 
NAILS AT EACH JOINT. 

CENlER GAlE A END VIEW 

PAGE 12 
SllCAC POMI I, I llOV • 

THis GATE is DESiGNED FOR USE IN THE LOAD SHOWN ON 
PAGE 4. SEE SPECIAL NOTE 9 ON PAGE 5. 

PRO.ECT CA 22514-85 
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BUFFER PIECE, 2" X 4" X 36" (2 REQD ), 
NAIL TO THE RETAINER PIECES W/.1-IOd 
NAILS AT EACH JO INT. 

SUPPORT PIECE, 2" X 4" BY A LENGTH TO SUIT 
(REF: 57') (I REQD ), NAIL 10 THE BUFFER 
PIECES W/.l-12d NAILS AT EACH JOINT AND 
TO THE SPAaR PIECE W/4-12d NAILS. 

BUFFER PIECE, 2" X 6" X B" 
(2 REQD ), NAIL TO A 
SPACER PIECE W/.l-12d 
NAILS. ------

RETAINER PIEa, 2" X 4" 
BY A LENGTH TO SUIT 
(2REQD). 

30" 

ANTI-SWAY BRACE B 

THIS ASSEMBLY IS FOR USE 
IN THE LOADS SHOWN ON 
PAGES 6 AND 10, 

BUFFER PIECE, I" X 4" X 6" ( 4 REQD ). 
NAIL TO THE 2" X 4' X 6" BUFFER 
PIEa W/.l-6d NAILS.------

TIE PIECE, 2' X 3" X 9" (2 REQD ), 
NAIL TO THE 2' X 4" BUFFER PIECES 
W/.l-12d NAILS AT EACH JOINT •. ----

TOl'-Of-LOAD ANTI-SWAY BRACE B 

THIS ASSEMBLY IS FOR USE IN THE LOADS i 
SHOWN ON PAGES 6 AND 10, 

SUPPORT PIECE, 2' X 4" BY A LENGTH 10 
JUIJ (REF: 40") ( 1 REQD ). NAIL TO THE 
TIE PIECES W/.l-12d NAILS AT EACH JOINT. 

~-----BUFFER PIECE, 2" X 4" X 6" (4 REQD ). 

SPACER PIECE, 2" X 4" BY A LENGTH TO SUIT 
(REF: 16") ( 1 REQD ). NAIL TO THE TIE PIECE 
W/.l-12d NAILS AT EACH END. _______ _.,,.. 

TOP-Of-LOAD ANTI-SWAY BRICE A 

THIS ASSEMBLY IS FOR USE IN THE LOADS 
SHOWN ON PAGES 4 AND 8, 

HORIZONTAL PIECE, 2" X 6" BY CAR WIDTH MINUS 1/l" IN LENGTH 
(6 REQD). NAIL TO THE VERTICAL PIECES W/.1-lOd NAILS AT EACH 
JOINT. 

GATE HOLD DOWN, 2" X 4" X 9" 
(DOUBLED) (2 REQD), NAIL THE 
FIRST PIECE TO THE FILL PIECE 
W/l-10d NAILS. LAMINATE THE 
SECCND PIECE IN A LIKE MANNER. 
SEE SPECIAL NOTE 7 ON PAGE 7. 

FILL PIECE, 2" X 4" X 38-1/l" (2 REQD ). 
NAIL TO THE VERTICAL PIECES W/.1-lOd 
NAILS AT EACH END. -------' 

CENlER GAlE B 

THIS GATE IS DESIGNED FOR USE IN THE 
LOAD SHOWN ON PAGE 6. SEE SPECIAL 
NOTE 8 ON PAGE 7. 

VERTICAL PIECE, 2" X 6" X n• FOR A 
2-HIGH LOAD, 36" FOR A 1-HIGH 
LOAD (4 RE'GID ). 

t 
30° ' 

23' 

PRO.£CT CA 22514-85 

STRUT LEDGER, 2" X 2" OR 2" X 
4" BY CAR WIDTH MINUS 1/l" ( 
( 6 REQD ), NAIL TO THE VERTI­

CAL PIECES W/2-lOd NAILS AT 
EACH JOINT. 

72" 

'PAGE 13 



EACH DIMENSIONED HEIGHT 
ABOV£ Tl£ CAR FLOOR 10 
AN AD...,STABLE OR FIXED 
WALL MEMBER MARKED (j) 
IS SPECIFED 10 LOCA1E 
Tl£ CEN 1ER LINE OF A 
CROSS MEMBER, 

SPECIAL NOTES: 

ISOMETRIC VIEW 

1. A 9'-0" Wl>E (INSIDE CLEARANCE ) WOOD LINED BOX CAR EQUIPPED 
WITH ADJUSTABLE AND~R FIXED WALL MEMBERS IS SHOWN. CARS OF 
OTHER WIDTHS CAN BE USED. SEE GENERAL NOTE "D" ON PAGE 2. 

2. FM ( 5) UNITS ARE SHOWN AS A TYPICAL LOAD QUANTIY.Y. THE 
NUMBER OF UNITS CAN BE ADJUSTED 10 SUIT THE QUANTITY 10 BE 
IHIPPEO. 

3. lOP-OF-LOAD ANTI-SWAY BRACES, SHOWN AS PIECES MARKED @, 
MUST BE INSTALLED IN El'I> OF THE CAR AND WIRE TIED 10 A UNIT 
WITH NO. 14 GAGE WIRE. THREE ( 3) BRACES ARE REQUIRED IN EACH 
END OF A LOAD WHEN USING A .ol0'-6" Ol A 50'-6" LONG CAR; 
FOUR ( 4) BRACES ARE REQUIRED IF LOADING A 60'-8" LONG CAR. 

4. THE SPACER ASSEMBLES, SHOWN AS PIECES MARKED @ , MAY ALSO 
Ill! USED IN AN UPl'ER LAYll OF A LOAD FOR THE OMISSION OF A 
PALLET UNIT. IF THE ASSEMBLIES ARE USED NEXT 10 THE CAR END 
WALL IN EITHER A FIRST LAYER OR IN AN ll'PER LAYIR, AND THE 
END WALL IS WOOD-LINED, CUT THE ADJACENT ENDS OFF THE SUP­
PORT PIECES FLUSH WITH THE LATERAL PIECE. EACH ASSEMBLY CAN 
THEN BE SUPPORTED BY NAILING THE LATERAL PIECE 10 THE CAR END 
WALL W/6-lOd NAILS. IF THE El'I> WALL IS NON-NAii.ABLE, CROSS 
MEMBERS MUST BE INSTALLED AT THE END OF THE LOAD 10 SUPPORT 
THE SPACER ASSEMBLES. 

© 

© 
© 

KEY NUMBERS 

CAR END WALL. 

SEE GENERAL N01E "E" 
ON PAGE 2. 

WALL MEMBER, ADJUSTABLE OR FIXED, MEMBERS MUST BE LOCATED AT THE 
SPECIFIED HEIGHTS ABOVE THE CAR FLOOR 10 PROVIDE ,.;)P!R ALIGNMENT 
OF CllOSS MEMBERS MARKED @ . 

ANTI-SWAY BRACE (2 REQD ). SEE THE ANTI-SWAY BRACE A" DETAIL ON 
PAGE 12. INSTALL BETWEEN LATERALLY ADJACENT ROWS OF PALLET UNITS. 
SEE GENERAL NOTES "K" AND "L" 0 N PAGE 2. 

lOP-OF-LOAD ANTI-SWAY BRACE ( 2 REQD ). SEE HE ''TOP-OF-LOAD 
ANTI-SWAY BRACE A' DETAIL ON PAGE 13. WIRE TIE W THE CENTER 
STRAPPING BOARD OF UNIT WITH NO. 14 GAGE WIRE AS SHUWN a" 
THE "TIE WIRE APPLICATION A" DETAIL ON PAGE -42. SEE SPECIAL NOTE 
3. 

SWP PIECE, l" X 4' X 36" ( l REQD ). WIRE TIE W THE WP AND BOTlt.lM 
CROSS MEMIEllS WITH NO. 14 GAGE WIRE TO PREVENT DISPLACEMENT OF 
THE ANTI-SWAY BRACE. 

CllOSS MEMBER (6 REQD ). SEE GENERAL NOTE "V" ON PAGE 3. 

SPACER ASSEMBLY (2 REQD ), SEE THE "SPACER ASSEMBLY C" DETAIL ON 
PAGE 15 AND SPECIAL NOTE 4 AT LEFT. WIRE TIE 10 THE CROSS MEMBERS 
WITH 2 WRAPS OF NO. 14 GAGE WIRE AT EACH CORNER. 

TYPICAL I.CL l 5-UNIT LOAD l IN A BOX CAR EQUIPPED WITH 
PAGE 14 NECHANICAL BRACING llEVICES HAVING ADJUSTABlf ANDfOR FIXE~ WAU. NEMBERS 
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SUPPORT PIECE, 2" X 4" X 45-5/8" 
(2 IEQD ). NAIL 10 THE LATERAL 
PIECES W/1-lOd NAIL AT EACH END 
AND 10 A LONGITUDINAL PIECE CUT TO SUIT 
W/4-lOd NAILS. 

LATERAL PIECE, 2' X 6" BY A 
LENGTH 10 SUIT (2 REQD ). 
NAIL 10 THE SPACER PIECE 
W/3-12d NAILS. ---"' 

SPACER ASSEMBLY C 

---- SPACER PIECE, 2' X 6" X 35-5/8" (1 REQD 

LONGITUDINAL PIECE, 2" X 6" X 38-5/8" 
(2 REQD ). NAIL 10 THE LATERAL PIECES 
W/3-12d NAILS AT EACH END. 

TYPtcAL LCL l 5-UNIT LOAD I IN A BOX CAR EQUIPPED WITH 
M:CHANICAL BRACING DEVICES HAVING ADJUSTABI.£ ANDiOR FIXED WAl.1. NEMBERS PAGE 15 

PROJECT CA 22Sf4-85 



SPECIAL NOTES: 

I. ONLY THE CENTER FORTION OF A 50'-6' LONG BY 9'-2" WIDE CON­
'VINJIONAL TYPE BOX CAR IS SHOWN 10 l'ORTRAY THE STRUTlED-Gt. TE 
METHOD OF PARTIAL-LAYER II.RACING, CARS OF OTHER WIDTHS AND 
LENGTHS CAN Al.SO BE USED, SEE SPECIAL NOTE 3 BELOW. 

2, ONLY THE BLOCKING AND BRACING PIEaS WHICH ARE NECESSARY 10 
PERMIT THE OMISSION OF THE UNITS FROM THE 10P LAYERS ARE 
SHOWN, REFER 10 PAGE 6 FOR LATERAL BRACING AND DOORWAY PllO­
TECTIO N REQUIREMENTS. 

3. THE DEPICTED PROCEDURES ARE APPLICABLE FOR THE OMISSION OF TWO 
PALLET UNITS FROM A FULL LOAD IN A 50'-6" LONG CAR. THE PRO­
CEDURES MAY ALSO BE USED FOR OMlnlNG TWO PALLET UNITS FROM 
A 60'-8' LONG CAR. 

4. FOR EASE OF INSTALIATION, STRUT LEDGERS AND STRUTS, AS WELL 
AS THE HORIZONTAL STRUT BRACING PIECES, WILL HAVE TO BE 
INSTALLED AS CONSTRUCTION PROGRESSES. 

l~OMHRIC Vl~W 

KEY NUMBERS 

Ci) CENTER GATE FOR I-HIGH LOAD ( 2 REQD ). SEE THE 'CENTER GATE B" DETAIL 
FOR I-HIGH LOAD ON PAGE 13. SEE GENERAL NOTES "K' AND "L" ON PAGE 
2. 

®CENTER GATE FOR 2-HIGH LUAD (I REQD ). SEE THE 'CENTER GATE B DETAIL" 
ON PAGE 13. 

@STRUT, 4° X 4" BY CUT ro FIT ( 12 REQD ), FOSITPN BETWEEN THE CENTER 
GATES, PIECES MARKED (D AND (2) , IN THE FIRST LAYER AND TOENAIL 
W~-16d NAILS AT EACH END. SEE GENERAL NOTES "J" AND 'It' ON PAGE 
2 AND GENERAL NOTE "S" ON PAGE 3 AND SPECIAL NOTE 4 AT LEFT. 

0 STRUT, 4" X 4" BY CUT 10 FIT ( 12 REQD ). FOSITION BETWEEN THE CENTER 
GATES, PIECES MARKED (D AND @ , IN THE SECOND LAYER AND TOENAIL 
W~·l6d NAILS AT EACH END. 

©VERTICAL STRUT BRACING PAD, 2" X 4" BY LENGTH 10 SUIT (1 REQD ). 
FOSITION UNDER THE VERTICAL STRUT BRACING AS SHOWN. 

G°)VHTICAL STRUT BRACINGL 2" X 4" X 32" (4 REQD ). NAIL 10 THE STRUTS, 
PIECES MARKED @ , Wr~-IOd NAILS AT EACH JOINT. 

CV HORIZONTAL STRUT BRACING, 2" x 4" BY CAR WIDTH MINUS 1~· IN LENGTH 
(3 REQD ). NAIL 10 THE STRUTS, PIEa MARKED @ , W/3-IOd NAILS AT 
EACH JOINT. 

CONTAlt€RS CROSSWISE 

PAGE 16 TYPICAL LCL LOAD USING STRUTIED-GAlE NETH<lD Of PARTIAL-LA'l'£R BRACING 

lllCAC l'ORll •. I JIO'I • 
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SPECIAL NOTES1 

1. ONLY THE CENTER FORTION OF A 50'-6" LONG BY 9'-2" WIDE CONVENTIONAL 
TYPE BOX CAR IS SHOWN 10 l'ORTRAY THE STRUTTED-GATE METHOD OF PARTIAL­
LAYER BRACING. WIDEii CARS AND CARS OF OTHER LENGTHS CAN ALSO BE 
USED. SEE SPECIAL NOTE 3. 

2. ONLY THE BLOCKING.AND BRACING PIECES WHICH ARE NECESSARY 10 PER­
MIT THE OMISSION OF THE UNITS FROM THE lOP LAYER ARE SHOWN. REFER 
10 PAGE 4 FOR LATERAL BRACING AND DOOrNAY PROTECTION REQUIREMENTS. 

3. THE DEPICTED PROCEDURES ARE APPLICABLE FOR THE OMISSION OF TWO PALLET 
UNITS FROM A FULL LOAD IN A 60'-8" LONG CAR. THE PROCEDURES MAY 
ALSO BE USED FOR OMITTING TWO PALLET UNITS FROM A FULL LOAD IN A 
50'-.6" CAR. 

4. FOR EASE OF INSTALLATPN, STRUT LEDGERS AND STRUTS, AS WELL AS THE 
HORIZONTAL STRUT BRACES, WILL If. VE 10 BE INSTALLED AS CONSTRUCTPN 
PROGRESSES • 

TYPIC 

KEY NUMBERS 

CD CENTER GATE FOR I-HIGH WAD (12 REQD ). SEE THE "CENTER GATE A' 
DETAIL ON PAGE 12. SEE GENERAL NOTES "K" AND "L" ON PAGE 2. 

© CENTER GATE FOR 2-HIGH LOAD (1 REQD ). SEE THE "CENTER GATE A' 
DETAIL ON PAGE 12. 

STRUT, 4" X 4" BY CUT 10 FIT ( 16 REQD ). FOSITPN BETWEEN THE 
CENTER GATES, PIECES MARKED (D AND @ IN THE FIRST LAYER AND 
lOENAIL W/2-16d NAILS AT EACH END. SEE GENERAL NOTES 'J" AND 
"R' ON PAGE 2 AND GENERAL NOTE "$"ON PAGE 3. SEE SPECIAL 
NOTE 4 AT LEFT. 

@ STRUT, 4" X 4' BY CUT 10 FIT (~ REQD ). POSITPN BETWEEN THE 
CENTER GA TES, PIECES MARKED \.!) AND @ , IN THE SECOND LA YER 
AND lOENAIL W/2-16d NAILS AT EACH END. 

© HORIZONTAL STRUT BRACING, 2' X 4• BY CAR WIDTH MINUS 10' IN 
LENGTH ( 4 REQD ). NAIL 10 THE STRUTS, PIECE MARKED @ , W/3-IOd 
NAILS AT EACH JOINT. 

@ VERTICAL STRUT j[tACING, 2" X 4" X 67" (4 REQD ). NAIL 10 THE STRUTS, 
PIECE MARKED (9 , W/3-IOd NAILS AT EACH JOINT. 

PAGE 17 
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SlOP PIECES, 2" X 4• BY A LENGTH TO SUIT (2 REQD ). 
POSITION SO AS 10 BE IN CONTACT WITH THE ADJA­
CENT CONTAINERS AND SECURE BY NAILING THRU THE 
HORIZONTAL PIECES OF THE SEPARATOR GATE W/J-6d 
NAILS AT EACH JO INT. NO TE THAT STOP PIECES ARE 
ONLY REQUIRED ON SEPARATOR GATES WHICH ARE IN 
THE DOOR OPENING OR WITHIN SIX INCHES ( 6") OF 
BEING IN THE DOOR OPENING. \ 

\ 

SEPARATOR GATE (I OR 2 REQD AS APPLICABLE). 
SEE THE SEPARAlOR GATE DETAIL ON PAGE 19. 
PCJSITION AS SHOWN WITH THE VERTICAL PIECES 
AGAINST THE ENDS CJF THE CONTAINERS OF THE 
PALLET UNIT. 

TYPICAL COMBINATION LOAD PATIERN PLAN VIEW 
A'TWELVE'LONG.Pl.US TWO WIDE l.OAD IS SHOWN. 

SPECIAL NOTES: 

I. A 50'-6" I.ONG BY 9'-2" WIDE CONVENTIONAL TYPE BOX CAR IS 
SHOWN. WIDER CARS AND CARS OF OTHER LENGTHS CAN BE USED. 

2. THE PROCEDURES ON THIS PAGE ARE PRESENTED 10 PROVIDE AN 
ALTERNATM METHOD OF OBTAINING A LOAD QUANTITY OTHER 
THAN THAT SHOWN IN ANY OF THE LOADS DEPICTED HEREIN OR 
AS COVHED BY THE SPECIAL NOTES FOR A LOAD. 

3. THE BLOCKING AND BRACING FOR THE COMBINATION l.Ot.D, 
OTHER THAN THE SEPARATOR GATES, HAS NOT BEEN SHOWN. REFER 
10 THE APPLICABLE LOAD PAGES FOR BLOCKING AND BRACING 
SPECIFICATIONS. A SEPARAlOR GATE MUST BE INSTALLED AT EVERY 
LOCATION WHERE THE DIRECTION OF THE UNITS CHANGES. THE 
GATE MUST BE l'OSITf.JNED SO THAT THE VERTICAL PIECES ARE 
AGAINST THE ENDS OF THE CONTAINERS ON THE ADJACENT PALLET 
UNIT. 

4. A CHART IS SHOWN WHICH PIK>VIDES DATA FOR .C0'-6", 50'-6" AND 
60'-8" LONG CARS. LOADING PAmRNS FOR A SPECIFIC QUANTITY 
(Jll L:AYll) WHICH CAN BE ATTAINED BY THE C:OM81NATf.JN LOAD 
METHOD, AND THE PAmRNS REQUIRED 10 PROVIDE THESE QUANTITIES 
ARE SPECIFIED. FOR COMPARISON PURPOSES, THE OTHER TYPE LOADS 
WHICH CAN BE USED 10 OBTAIN A LOAD QUANTITY WHICH IS EITHER 
THE SAME OR TWO PALLET UNITS PER LA'l'll A/ORE OR LESS THAN THE 
QUANTITY Oa.TAINABLE BY A COMBINATf.JN LOAD ARE GIVEN, AS 
WELL AS THE APPROXIMATE STRUT LENGTHS FOR EACH CJF THE LOADS. 

5. SlOP PIECES ARE ONLY REQUIRE() •ON SEPARAlOR GATES WHICH ARE 
IN THE DOOR OPENING 01 · WITHIN SIX INCHES ( 6") OF BEING IN 
THE DOOR OPENING. POSITION SO AS 10 BE IN CONTACT WITH THE 
ADJACENT CONTAt.iERS AND SECURE BY NAILING THRU THE 
HORIZONTAL PIECES OF THE SEPARAlOR GATE W/3-6d NAILS AT 
EACH JOINT. 

CAR lENGTH 

40'-6" 

50i-6" 

60'-8" 

u~~ 

22 
22 
22 
20 
20 
18 

30 
28 
26 
26 
24 

36 
34 
32 
30 
30 
28 

LOAD CHART 

LOAD PAmRN 

LOAD 0 N PAGE 4 
9 AT 38.625" PLUS 2 AT q• 
8 AT 38.625" PLUS 3 AT (7• 
4 AT 38.625" PLUS 6 AT 47" 
3 AT 38.625" PLUS 7 AT 47' 
l.OAD:ON PAGl.6 

LOAD QN PAGE 4 
10 AT 38.625" PLUS 4 AT 47" 
II AT 38.625" PLUS 3 AT 47" 
5 AT 38.625" PLUS 8 AT q• 
LOAD QN PAGE 6 

LOAD ON PAGE 4 
13 AT 38,625" PLUS 4 AT 47" 
8 AT 38.625" PLUS 8 AT q• 
3 AT 38.625" PLUS 12 AT 47" 
I AT 38.625" 1'1.US 13 AT 47" 
LOAD ON PAGE 6 

PA~ 18 I 
TYPICAL COMBINATION LOAD IN A 5CHf' LONG BY rt-'!' WIDE CONVENTIONAL BOX CAR 

aMCACPOlllll,lltO'lll PRO.£CT CA 22514-85 

APPROX STRUT 
LENGTH 

55• 
35" 
27• 
.co· 
32' 
57" 

20" 
22' 
31' 
27• 
36" 

26" 
28' 
34• 
39' 
30" 
64" 



• 

ANTI-SWAY BRACE SlOP PIECE, 
2" X 4" BY A LENGTH 10 SUIT ( 
(I REQD ) • NAIL THRU THE 
HORIZONTAL PIECES INlO THE 
SlOP PIECE W/4-&J NAILS AT 

* 

EACH JOINT. --------~ 

VERTICAL PIECE, 1 " X 6" X 68" 
(4 REQD ). 

HORIZONTAL PIECE, 1' X 6" BY 
CAR WIDTH MINUS 1/2" IN 
LENGTH ( 4 REQD ) • NAIL 10 
THE VERTICAL PIECES W/3-&J 
NAILS AT EACH JOINT AND 
CLINCH. ------~ 

SlOP P.IECE, 2• X 4" MATERIAL. 
SEE THE UADERED NOTE ON 
THE ''TYPICAL COMBINATPN 
LOAD PATTERN PLAN VIEW" ON 
PAGE 18 FOR PLACEMENT, NAIL­
ING AND OTHER GUIDANCE. 

CAR WIQ.TH 
MINUS f 

SEPl\RAT.oR GAlE 

STRAP JOINT A 

ONE SEAL WITH 
TWO PAIR .OF 
NOTCHES. 

METHOD OF SECURING A 
STRAP 'JOINT WHEN USING 
A NOTCH-TYPE SEALER. 

MAOMl'fl'AICW:)'l)•I 

68" 

30" 

* 

TWO SEALS, BUTT ED 
TOGETHER, WITH 
TWO PAIR OF CRIMPS 
EACH SEAL. 

STRAP JOINT B 

METHOD OF SECURING A 
STRAP JOINT WHEN USING 
A CRIMP-TYPE SEALER. 

TYPICAL COMBINATlet.I LOAD IN A 5C1-f/' LONG Cet.l\llN TIONAL BOX CAR PAGE 19 
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( ;( $~1AL NQJES. .COl'fTINUED ) 

4, THE REFERENCE DIMENSION GIVEN FUR THE CUJ-10-FIT PIECE IS BASED 
ON AN INSIDE CAR WIDTH OF 9'-2". THIS WILL HAVE 10 BE ADJUSTED 
ACCORDING 10 THE CAR BEING LOADED. 

5, FOR EASE OF INSTALLATION, STRUT LEDGERS AND STRUTS WILL HAVE 
10 BE INSTALLED AS WNSTRUCTION PROGRESSES, 

ISG'AHRIC Vl~W 

SPECIAL NO'ES: 

1. 

2. 

3. 

A PARTIAL VIEW OF A 9'-2' WIDE CONVENTIONAL TYPE BOX CAR IS 
SHOWN, CARS OF OTHER WIDTHS CAN BE USED, 

A UNIT OMlmD FROM THE !OP LAYER OF A TWO-LAYER LOAD IS 
SHOWN AS TYPICAL. THE OMITTED-UNIT PROCEDURES SHOULD BE 
Al'PLED NEAR THE CENTER OF THE CAR LENGTH, BUT NOT IN THE 
DOOrNAY AREA. ALSO, THERE SHOULD BE AT LEAST ONE ( 1 ) 
LOAD UNIT BETWEEN THE OMITTED-UNIT AND A CENTER GATE. 

ONLY THE BLOCKING AND BRACING FOR THE OMITTED UNIT IS 
tlOWt.11 llFER TO PAGE 4 FOR THE BLOCKING AND BRACING 
IECUEMENlS FOR THE BALANCE OF THE LOAD, 

(CONTINUED ABOVE ) 

HORIZONTAL PIECE; 2°1 X 6" BY CUT 
10 FIT (REF: 61-1/.!") ( 1 REQD ), 
NAIL 10 THE VERTICAL PIECES W/J-lOd 
NAILS AT EACH JOINT, 

@ 

® 

© 

ll:EY NUMBERS 

LOAD BEARING GATE ( 2 REQD, 1 RIGHT HAND AND 1 LEFT HAl'-D ) • SEE THE 
'LOAD BE~ING GATE A' DETAIL BELOW, NAIL 10 THE FILLER PIECE, PIECE 
MARKED ~ , W/J-lOd NAILS. SEE GENERAL NOTES "K" AND "L' ON PAGE 2, 

ANTI-SWAY BIARING PIECE, 2" X 6" X 60" (1 REQD ). 

FILLER PIECE, 2" X 6" X 35-5/8" ( 1 REQD ). NAIL 10 THE ANTI-SWAY BEARING 
PIECE, PIECE MARKED @ , W/5-lOd NAILS. 

STRUT, •• x "" x 32-5/8' (8 REQD ). TOENAIL 10 PIECES MARKED CD W/.!-16d 
NAILS AT EACH END. SEE SPECIAL NOTE 5 ABOVE. 

VERTICAL PIECE, 2" X 6' X 36" (2 REQD ), 

FILL PIECE, 2' X 6' X 
~· ( 1 REQD ), NAIL 
10 THE VERTICAL 
PIECES W/J-lOd NAILS 
Al EACH JOINT. ----.I 

GATE HOLD DOWN, 2" 
X 3' X 10' (DOUBLED) 
( 2 RfQD ), NAIL THE FIRST 
PIECE 10 THE FILL PIECE 
W/.l-l<M NAILS. LAMINATE 
THE SEClO ND PIECE IN A 
LIKE MANNER. 

LOAD BEARING GAlE A 

· C~TAHRS LENGTHWISE 
TYP1cAt. ..CL-Ct£ Pmr UNIT OMITIEI> FROM Tl£ TOP LAY£R Of A lOAD PAGE 20 

PRO.£CT CA 22514-85 

STRUT LEDGER, 2" X 2' OR 2' X 
4" X 40' ( 4 REQD ). NAIL 10 THE 
VERTICAL PIECES W/.1-lOd NAILS 
AT EACH JUINT, 

36' 

END VIEW 

• 



ISONETRIC VIEW 

SPECIAL NOTES: 

I. A PARTIAL VIFN OF A 9'-2" WIDE CONVENTIONAL TYPE BOX CAR IS SHOWN. 
CARS OF OTHER WIDTHS CAN BE USED. 

2. A UNIT OMlmD FROM THE lOP LAYER OF A TWO-LAYER LOAD IS SHOWN 
AS TYPICAL. THE OMlmD-UNIT PROCEDURES SHOULD BE APPLIED NEAR THE 
CENTER OF THE CAR LENGTH, BUT NOT IN THE DOO[WAY AREA. ALSO, 
THERE SHOULD BE AT LEAST ONE (I ) LOAD UNIT BETWEEN THE OMITIED 
UNIT AND A CENTER GATE. 

3. ONLY THE BLOCKING AND BRACING FOR THE OMITTED UNIT IS SHOWN1 
REFER 10 PAGE 6 FOR THE BL.OCKING AND BRACING REQUIREMENTS FOR 
THE BALANCE OF THE LOAD. 

4. THE REFERENCE DIMENSION GIVEN FOR THE CUT 10 FIT PIECE IS BASED 
ON AN INSIDE CAR WIDTH OF 9'-2". THIS WILL HAVE 10 BE ADJUSTED 
ACCORDING 10 THE CAR BEING LOADED. 

2 

KEY NUMBERS 

(!) SUPPORT PIECE, 2" X 6" X lil" (2 REQD ). SLIDE UNDERNEATH THE TIEDOWN 
STRAP$ SO AS TO BE ADJACENT TO THE OUTER STRAPPING BOARDS AND STAPLE 
EACH STRAP 10 THE SUPPORT PIECE. 

@ LOAD BEARING GATE (2 REQD, I RIGHT HAND AND I LEFT HAND). SEE THE 
"LOAD BEARING GATE B" DETAIL BELOW. NAIL TO THE FILLER PIECE, PECE 
MARKED @ , W/.l-IOd NAILS. SEE GENERAL NOTES "K" AND "L" ON PAGE 2. 

@ ANTI-SWAY BEARING PIECE, 2" X 6' X 60" (I REQD ). 

@ FILLER PIECE, 2" X 6' X 44" (I REQD ), NAIL TO THE ANTI-SWAY BEARING 
PIECE, PIECE MARKED @, W/5-IOd NAILS. 

@ STRUT, 4" X 4' X 41" (6 REQD), 10ENAIL 10 PIECES MARKED@ W/l-16d 
NAILS AT EACH END. 

CUT TO FIT 
7" 

(REF• 699 l 
VERTICAL PIECE, 2" X 6" X 36" 
(2 REQD ). 

STRUT LEDGER, 2" X 2" OR 2" X 4" 
X 32" ( 3 REQD ). NAIL TO THE 
VERTICAL PIECES W/l-IOd NAILS AT 
EACH END. 

HORIZONTAL PIECE, 
2" X 6" BY CUT 10 FIT 
(REF: 6,_7/1") (I REQD ). 
NAIL 1CI .THE 'YHTICAL 
•CS W'!J.,IGd NAU.S AT 

:IAOt..JQINt. ----' 

FILL PIECE, 2" X 4" X 3B-1/2" 
(I REQD ) • NAIL TO THE VERTI· 
CAL PIECES W/.!-IOd NAILS AT 
EACH JOINT.-----

~·· 
"" HORIZONTAL PIECE, 2" X 6" X 

38-1/l" (2 REQD ). NAIL 10 THE 
VERTICAL PIECES W/.l-10d NAILS 
AT EACH JOINT.--------~ 

GATE HOLD DOWN, 2" X 4" X 9", 
(DOUBLED) (2 REQD ). NAIL THE 
FIRST PIECE TO THE FILL PIECE 

W/l-IOd NAILS. LAMINATE THE 
SECOND PIECE IN A LIKE MANNER. 

~ 30' 

1 130' 
23' 

CONTAINERS CROSSWISE 
TYPICAL LCL-ONE PAlilT UNIT OMITIEI FROM TOP LMER Of A LOAt 

PRO.ECT CA 22514-85 

36" 

END VIEW 

PAGE 21 



PAGE 22 
Siie.« FOMI 6, 1 NOV II 

ISOMETRIC VIEW 

SECTIOO E-E 

~ Sff SPECIAL NOTE 2( FOR 
5" LOAD ) ON PAGE 23, 

389 

6 

KEY NUMBERS 

G) ANTI-SWAY BRACE (7 REQD ), SEE THE "ANTI-SWAY BRACE A" DETAIL UN 
PAGE 12. INSTALL BETWEEN LATERALLY ADJACENT PALLET UNITS. SEE 
GENERAL NOTES "K" AND "L" UN PAGE 2 AND SPECIAL NOTE 4 0 N 
PAGE 23, 

@ lOP-OF-1.0AD ANTI-SWAY BRACE ( 4 REQD ). SEE THE "WP-UF-1.0AD ANTI­
SWAY BRACE A" DETAIL ON PAGE 13. WllE TE 10 THE UNIT WITH NO, 14 
GAGE WIRE AS SHOWN BY THE "TIE WIRE APPLICATION A" DETAIL ON PAGE 
42. 

@ STRAPPING PANEL, 1/l" PLYWOOD 24',. X Iii" ( 16 REQD/l PER PALLET UNIT~.' 
POSITION AS SHOWN IN THE "METHOD A" DETAIL ON PAGE 24, SEE SPECIAL 
NOTE 5 ON PAGE 23, 

© REINFORCING STRAP, 1-1/4" X .035" X 13'-6' LONG (REF) STEEL STRAPPING 
(32 REQD ), INSTALL 10 ENCIRCLE THE PALLET UNIT AND THE STRAPPING 
PANELS, SECURE 10 A STRAPPING PANEL W/2 STAPLES. SEE THE "METHOD A" 
DETAIL ON PAGE 24, 

@ SEAL FOR 1-1/4" STRAPPING ( 64 REQD/l PER STRAP). DOUBLE CRIMP EACH 
SEAL. SEE GENERAL NOTE "M" 0 N PAGE 2. 

0 RISER ASSEMBLY ( 2 REQD ) , THE HEIGHT U F THESE tlSER ASSEMBLIES WILL BE 
TV.0-THIROS UF THE PALLET UNIT HEIGHT. SEE THE "RISER ASSEMBLY" DETAIL 
ON PAGE 23. 

0 RISER ASSEMBLY (2 REQD ), THE HEIGHT OF THESE RISER ASSEMBLIES WILL BE 
ONE-THIRD UF THE PALLET UNIT HEIGHT. SEE THE "RISER ASSEMBLY" DETAIL 
ON PAGE 23, 

@ SlOP PIECE FOR RISER ASSEMBLY, 2" X 4" X 18" (DOUBLED) (4 REQD ). NAIL 
THE FIRST PIECE TO THE CAR FLOOR W/.l-16d NAILS. NAIL THE SECOND PIECE 
10 THE FIRST IN A LIKE MANNER. SEE SPECIAL NOTE 6 0 N PAGE 23. 

TYPICAi.. LCL LOAD USING RISER NETHOD Of PARTIAl..-LAYER BRACING 

PROJECT CA 22514-85 
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• CROSS BRACE, 2' THICK BY A 
LENGTH 10 SUIT BY A WIDTH 
AS REQUIRED 10 PROVIDE FOR 
A ONE-THIRD OR TWO-THIRDS 
PALLET UNIT HEIGHT (AS REQD ). 

SEE RISER ASSEMBLY NOTE 2 BEi.OW. 

SlOP PIECE "A", 2" X 4" BY A LENGTH 
10 SUIT (DOUBLED) ( 1 REQD ). NAIL 
THE FIRST PIECE 10 THE CROSS BRACES 
W/2-10d NAILS AT EACH JOINT. LAM­
INATE THE SECOND PIECE W/4-lOd 
NAILS. SEE SPECIAL NOTE 6 BELOW. 

SEE RISER ASSEMBLY 
NOTE 2 BELOW. 

47" FOR LENGTHWISE CONTAINERS 

50" FOR CROSSWISE CONTAINERS 

DECKING, 2' X 6" BY A LENGTH 10 
SUIT ( 1 REQD ). NAIL 10 THE CROSS 
BRACES WITH 2-lOd NAILS AT EACH 
JOINT. 

CROSS BRACE CLEAT, 2' X 4' BY 
CUT 10 FIT ( 4 REQD ) • NAIL 10 
THE CROSS BRACES W/.l-10d NAILS 
AT EACH JOINT. 

DECKING, 2' X 4' BY A LENGTH 10 SUIT 
( 2 REQD ). NAIL 10 THE CROSS BRACES 
W/2-lOd NAILS AT ~CH JOINT. 

H AON I '9 1UMM :>W:JRI 

LATERAL PIECE, 2" THICK BY A LENGTH 10 
SUIT BY A WIDTH AS REQUIRED 10 PROVIDE 
FOR A ONE-THIRD OR TWO-THIRDS PALLET 
UNIT HEIGHT (AS REQD ) • NAIL 10 THE 
CROSS BRACE CLEA TS W/IOd NAILS AS 
SHOWN. SEE RISER ASSEMBLY NOTE 2 BELOW. 

J..J-1-l!I---- LATERAL PIECE CLEAT, 2" X 4" BY CUT 10 
FIT (.4 REQD ). NAIL 10 THE LATERAL 
PIECES W/.l-10d NAILS AT EACH JOINT. 

/ _/ ~pOSITION AS SHOWN. 

""---· 1" 22 

39f FOR LENGTHWISE CONTAINERS 

~Bf FOR CROSSWISE CONTAINERS 

R MR ASSEMBLY 

SPECIAL NOTES FUR LOAD: 

1. A 9'-2" WIDE CONVENTIONAL TYPE WOOD-LINED BOX CAR IS SHOWN. CARS 
OF OTHER WIDTHS CAN BE USED. 

2. THE RISER METHOD OF PARTIAL-LAYER BRACING IS TYPICALLY SHOWN WITH 
THE PALLET UNITS p0SITIONED WITH THE CONTAINERS LENGTHWISE IN THE 
CAR. THE PROCEDURES ARE ALSO APPLICABLE FOR UNITS WITH CROSSWISE 
POSITIONED CONTAINERS. SEE SPECIAL NOTES 4 THRU 6. 

3. ONLY THE BLOCKING AND BRACING FOR THE RISER METHOD OF PARTIAL­
LAYER BRACING IS SHOWN. REFER 10 THE APPLICABLE LOAD PAGE FOR THE 
BLOCKING AND BRACING REQUIREMENTS FOR THE BALANCE OF THE LOI. D. 

4, ANTI-SWAY BRACE "A" IS APPLICABLE FUR LENGTHWISE llOSITIONED CONTAINERS. 
ANTI-SWAY 8IACE "B' WILL BE USED FUR LOADS UF CROSSWISE POSITIONED 
CONTAINERS. . 

5. FOR CROSSWISE POSITICJNED CONTAINERS LOADS THE STIAPPING PANELS, 
PIECE MAllCED @ , WILL NOT BE REQUIRED. SEE THE "METHOD B" DETAIL 
ON PAGE 24 FOR K>DIFICATIONS 1U BE ACOJMPUSHED IN LIEU OF 
USING STRAPPING PANELS, 

6, SlOP PIECES, PIECE MARKED @ , ARE REQUIRED 10 RETAIN THE RISER ASSEM­
BLIES WHEN SHIPPING WADS OF LENGTHWISE FUSITIONED OJNTAINERS. FOR 
!DADS OF CROSSWISE FUSntONED CONTAiNERS THE SlOP PIECES WILL BE 
APPLIED 10 THE RISER ASSEMBLIES. SEE THE PHANlUM LINED PIECES ON THE 
RISER ASSEMBLY DETAIL AllUVE FUR GUIDANCE. POSITION SO AS 10 BE · 
AGAINST THE INNER EDGE OF THE BOTlUM DECK BOARD OF THE PALLET 
WHICH IS ADJ ACE NT TO THE CAR SIDEWALL. 

SPECIAL NOTES FOR RISER ASSEMBLY: 

1. A lWO-THIRDS UNIT HEIGHT RISER IS SHOWN ABOVE, AND AS KEY NUMBER 
@ IN THE LOAD ON PAGE 22. EACH CROSS BRACE AND EACH LAlERAL 

PIECE OF THE RISER IS FABRICAlED FROM lWO ( 2) PIECES OF 2" X 6" 
MAlERIAL AND THREE ( 3) PIECES OF 2" X 4" MATERIAL 10 PROVIDE FOR 
A TOTAL HEIGHT OF 23" AFTER THE DECK~G IS IN PLACE. A O~E-THIRD 
HEIGHT RISER, SIOWN AS KEY NUMBER (Z) IN THE LOAD ON PAGE 22, 
WILL BE FABRICAlED FROM THREE ( 3) PIECES OF 2" X 4" MAlERIAL FOR 
EACH CROSS BRACE AND EACH LATERAL PIECE, 10 PROVIDE FOR A TOTAL 
HEIGHT OF 1/2" AFlER THE DECKING IS IN PLACE. 

2. SELECT THE PROPER WIDTH COMBINATIONS FUR THE LATERAL PIECES AND 
CROSS BRACE. PIECES PRIOR TO CONSTRUCTING A RISER ASSEMBLY, TO ASSURE 
THAT THE TOTAL HEIGHT OF THE RISER ASSEMBLY IS ONE-THIRD OR TWO­
THllOS OF THE PALLET UNIT HEIGHT, BASED ON THE LOCATION OF THE RISER 
ASSEMBLY WITHIN THE LOAD • .!::!QR: A PLUS OR MINUS 1" TOLERANCE IS 
PERMISSIBLE 0 N THE RISER HEIGHT. 

TYPICAL LCL LOAD USING RISER NETHOD Of PARTIAL-LAYER BRACING PAG£. 23 
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REINIORCING STRAP, 1-1/4" X .035" X 13'-0" LONG STEEL 
STRAPPING ( 4 REQD ). INSTALL TO ENCIRCLE THE PALLET 
UNIT AND THE STRAPPING PANELS. SECURE TO THE STRAP­
PING PANELS W/J. STAPLES EACH. NOTE THAT THESE STRAPS 
Will BE INSTALLED RIGHT OVER THE TIEDOWN STRAPS. 

NOTE: 

THE "MITNOD A" DETAIL AT LEFT SHOWS THE NQDIFICATIUN REQUIRED FOR THE UNITS WHICH 
ARE 10 BE l'OSITIO NED WITH THI. CDlilTAINERS LINGtHWISE IN .A .CAt WHENI USlNG THE ltlSER 
MUHOD '1F PAITIAL-1.AYER BRACING SHOWN ON PAGE 22. FOR M;>DlflCATION OF UNITS TO 
BE l'OSITIONED WITH THE CONTAINERS CROSSWISE IN A CAR REFER 10 THE "METHOD B" 
DETAIL BELOW. ' 

STRAPPING PANEL ( 2 REQD ) • 
SEE THE DETAIL BELOW. 

NfTHOD A 

SEAL FOR 1-1/4" STRAPPING ( 8 REQD, 
2 PER STRAP). SEE GENERAL NOTE 'M" 
ON PAGE 2. 

l/J." PLYWOOD, 
24" X 47" (I 
REQD). 

/ 

24' 

STRAPP ING PANEL 

REINFORCING STRAP, 1-1/4" X .035" X 15'-7" LONG STEEL STRAPPING 
(4 REQD). INSTALL UNDER THE TIEDOWN STRAPSSl. ~S 'I) ENC11Ctf·'TI£ 
PALLET UNIT AND THE l" X 6' AND 2' X 6" STRAPPING BOARDS, 
SECURE 10 EACH STRAPPING BOARD W/J. STAPLES. 

SEAL FOR 1-1/4" STRAPPING 
(4 REQD, 2 PER STRAP). SEE 
GENERAL NOTE "M" ON 
PAGE 2. 

METHOD B 

STRAPPING BOARD, 1' X 6" X 37" (2 REQD ). l'OSITION UNDER THE TIEDOWN 
STRAPS AND SCJ AS 10 ALIGN WITH THE SIDE STRAPPING BOARDS. 

~ 
THE 'METHOD B' DETAIL AT LEFT SHOWS THE NQDIFICATION REQUIRED FOR PALLET 
UNITS WHICH ARE lO BE l'OSITIONED CROSSWISE IN A CAR WHEN USING THE 
RISER METHOD OF PARTIAL-LAYER BRACING SHOWN ON PAGE 22. FOR MODIFICATION 
OF UNITS TO BE l'OSITIONED WITH THE CONTAINERS LENGTHWISE IN A CAR, REFER 
lO THE "METHOD A' DETAIL"'8011E.; . .-

PAGE 24 TYPICAL LCL LOAD USING RISER NETHOD Of PARTIAL-LAYER BRACING 
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A TYPICAL ANCHOR 
DEVICE IS SHOWN. 

SPECIAL NOTES: 

1. A 9'-4" WIDE ALL-METAL BOX CAR EQUIPPED WITH STRAP ANCt«JR DEVICES 
AND HAVING AN AAR MECHANICAL DESIGNATION CLASS OF XL IS SHOWN. 
CAIS VF OTHER WIDTHS CAN BE USED. 

2. 

3. 

4. 

THE BULKHEAD GATE METHOD OF PARTIAL-LAYER BRACING IS ONLY APPLI­
CABLE FVR USE IN WADS OF LENGTHWISE P08TIONED CONTAINERS PALI.ET 
UNITS AS SHOWN IN THE VIEW AllOYE. PARTIAL LAYERS VF CR<JSSWISE 
FOSITIONED CONTAINERS PALLET UNITS WILL NOT BE RETAINED BY THE 
BULKHEAD GATE METHOD. 

A BULKHEAD GATE USED IN CONJJNCTION WITH Tt«EE ( 3) BULKHEAD STRAPS 
WILL RETAIN UP 10 7 ,500 POUNDS OF LADING; A BULKHEAD GATE WITH TWO ( 2 ~ 
SlRAPS WILL RETAIN NOT MORE THAN 5,000 POUNDS. IF ONLY TWO STRAPS ARE 
USED, THEY MUST BE APPLIED OVER T1£ UPPER AND LOWER SlRAPPING BOARDS. 
A BULKHEAD GATE WITH 2 STRAPS WILL RETAIN 1 PALLET UNIT; A BULKHEAD GA TE 
WITH 3 STRAPS WILL RETAIN 2 UNITS. 

THE ANCHOR DEVICES 10 BE USED FOR THE ATTACHMENT OF THE BULKHEAD 
SlRAPS MUST BE LOCATED AT I.EAST THRTY-SIX INCHES ( 36") TOWARD THE CAR 
END WALL FROM THE OPPOSITE-THE-LOAD SIDE OF T1£ BULKHEAD GATE, IF 
THE ANCHOR DEVICES IN THE CAR BEING LOACED ARE NOT LOCATED NEAR 
ENOUGH 10 T1£ END OF T1£ CAR SO THAT THE 36" REQUIREMENT CAN BE 
SATISFl:D, IT WILL BE NECESSARY 10 INSTALL GATES AND SlRUTS AT THE END 
OF THE CAR. Tl£SE GATES WILL BE I-HIGH GATES FOR THE ITEM BEING LOADED 
AND WILL BE INSTALi.ED SIMILAR 10 T1£ STRUTTED GATE METHOD SHOWN ON 
PAGE 17. FOR AN EVEN QUANTITY OF UNITS, OR THE PALLET UNIT OMITTED 
PROCEDURES ON PAGE 20 FOR A SINGlf UNIT, 

5. THE STRAPPING BOARDS ON A BULKHEAD GATE ARE 10 BE ALIGNED AS NEARLY 
AS POSSIBLE WITH THE ANCHOR DEVICES IN THE CAR 10 WHICH THE BULKHEAD 
STRAPS ARE ATTACHED. lOlfRANCES ARE SPECIFIED ON THE END VIEW OF THE 
BULKHEAD GATE ON PAGE 'Z7 FOR THE LOCATION OF THE STRAPPING BOARDS 
IN RELATION 10 THE LOCATION OF THE HORIZONTAL PIECES. T1£ STRAPPING 
BOARDS SHOULD BE LOCATED WITHIN THESE lOlfRANCES. IF THIS IS NOT POSSIBLE, 
ADDITIONAL HORIZONTAL PIECES MUST BE APPLIED, AS NECESSARY 10 PROVIDE 
PROPER BEARING AGAINST THE CONTAINERS, 

KEY NUMBERS 

ANTI-SWAY BRACE ( 3 REQD ). SEE THE 'ANTI-SWAY BRACE A" DETAIL ON 
PAGE 12. ltlSTALL BETWEEN THE LATERALLY ADJACENT llOWS OF PALLET 
UNITS. SEE GENERAL NOTES "K" AND "L • 0 N PAGE 2. 

lOP-OF-1.0AD ANTI-SWAY BRACE (1 REQD ). SEE THE"lOP-OF-1.0AD ANTI-SWAY 
BRACE A" DETAIL ON PAGE 13. WIRE TIE 10 PALLET UNITS AS St«JWN BY THE 
"TIE WIRE APPLICATION A• DETAIL 0 N PAGE -42. 

® BEARING PIECE FOR BULKHEAD GATE SUPl'ORT PIECE, 2" X 6' X 39" (2 REQD ). 
SLIDE UNDER THE TIEDOWN STRAPS OF THE UNIT SO AS 10 BE ADJACENT 10 
THE OUTER STRAPPING BOARD OF THE UNIT. SECURE BY STAPLING EACH TIE­
DOWN STRAP 10 THE BEARING PIECE. 

© 

© 

© 

0 

© 

BULKHEAD SlRAP,' 1-1/4" X ,031" OR ,035" X 23'-0" LONG (REF) STEEL 
SlRAPPING ( 3 REQD ). INSTALL FROM 2 EQUAL LENGTH PIECES, SEE THE 
"STRAP APPLICATION PLAN VIEW" ON PAGE 27 FOR INSTALLATION GUIDANCE, 
SEE SPECIAL NOTES 4 AN'D 5 AT lfFT. 

BUNDLING STRAP, 1-1/4" X ,035" X 14'-0" LONG (REF) STEEL STRAPPING 
( 2 REQD ), ENCRCLE THE PALLET UNIT AND THE HORIZONTAL PIEdS OF THE 
BULKHEAD GATE, PIECE MARKED@ , TENSION AND SEAL AFTER TENSIONING 
THE BULKHEAD STRAPS, PIECES MARKED © , 
BULKHEAD GATE ( 1 REQD ). SEE THE DETAIL ON PAGE 'Zl. SEE SPECIAL NOT£ 
3 AT LEFT. 

SEAL FOR 1-1/4" STRAPPING ( 14 REQD, 4 PER BULKHEAD STRAP, PIECE MARKED 
© , AND 1 PER BUNDLING STRAP, PIECE MARKED @)), DOUBLE CRIMP 

EACH SEAL. SEE GENERAL NOTE "M" ON PAGE 2. 

STRAP RETAINER, 2" X 4" OC.30" t2:·~E.QD)·. NAlt JO·THE BULKHEAD GA.Tl!. 
W/2-12d NAILS ABOVE AND BELOW f4CH BULIGi~D STRAP. 

CONTAINERS l£NGTHW'.ISE 

PAGE 26 
TYPICAL OCL LOAD USING BULKl£AD GATE NETHOD Of PARTIAL-LA'ttR BRACING 
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~ CAR END WALL. 

STRAP APPLICATfON PLAN VIEW 

VERTICAL PIECE, 2" X 6" X 32-1/2" (4 REQO ). 

SUPPORT PIECE, 2" X 4" BY WIDTH OF LATERAL 
VOID PLUS 1B" ( 1 REQD ). NAIL 1U THE RISER 
PIECES W/J-10d NAILS AT EACH JOINT. 

STRAPPING BOARD, 2" X 6" BY LOAD 
WIDTH MINUS 2"(AS:.QO.). NAIL:ro 
THE VERTICAL PIECES W/J-1Qcl NAILS 
AT EACH JOINT. 1 SEE SPECIAL NOTE 
5 UN PAGE 26.' ______ J 

HORIZUNTAL PIECE, 2" X 6" BY LOAD 
WIDTH MINUS 2" (3 REQD ). NAIL TO 
THE VERTICAL PIECES W/J-10d NAILS 
AT EACH JOINT. 

SEE SPECIAL 
NOTE 5 ON END VIEW 
PAGE 26. 

BULKIUD GAlE 

C~TAINERS l£NGTHWISE 
TYPICAL I.Cl LOAD USING BULKl£AD GATE NETHOD Of PARTIAL-LAYER BRACING 

PROJECT CA 22514-85 

RISER PIECE, 2" X 4" X 3B" (2 REQD ). 
NAIL 1U THE SPACER PIECES W/J-10d 
NAILS AT EACH JOINT. 

SPACER PIECE, 2" X 6" BY CUT-TO-FIT 
(TRIPLED) ( 3 REQD ). NAIL THE 
FIRST PIECE TO A HORIZONTAL PIECE 
W/5-lOd NAILS. NAIL EACH ADDI.-.. 
TIONAL PIECE IN A LIKE MANNER. 

SlUP PIECE, FOR ANTI-SWAY BRACE, 
2" X 3" X 32" ( 1 REQD ). NAIL TO 
THE CENTER VEITICAL PIECES W/J-10d 
NAILS AT EACH JO INT. 

PAGE 27 



(SPECIAL NID.TEt CONTINUED ) 

@ , AND @ MUST BE SUPP<JRTED AT THE SIDES OF A CAR BY A 
CAR SIDEWf..LL. IT IS ALRIGHT FOR THE ENDS UF THE DIAGONAL BRACES 
MARKED 11.!1' 10 BEAR IN FRUNT OF A DOOR OPENING HOWEVER THE 
ADJACENT PIECE MARKED @ MUST BE DOUBLED AND EXTENDED ACROSS 
AND FAR ENOUGH PAST THE DOOR OPENING (REF: 60"), 10 PRUVIDE 
FOR THE SPECIFIED NAILING 0 F EACH PJ{CE. LAMINATE THE SECOND 
PIECE OF THE DOUBLED PIECE MARKED (!) TO THE FIRST W/16-16d 9 
NAILS. CLINCH THOSE NAILS WHICH PROTRUDE TH~U THE HORI-
ZONTAL WALL CLEAT WITHIN THE DOOR OPENING. NOTE IO 
THAT THE DIAGONAL BRACE WILL BE 49::1/8" LONG IN 8 
LIEU OF 50-1/4" WHEN PIECE MARKED @ IS 
DOUBLED. II 

6. THE CENTER CLEAT, SHOWN "5 PIECE MARKED @, 
WILL BE 2B" LONG FOR AN 8'-6" WIDE CAR, 36" 
LONG FOR A 9'-2", AND 38" LONG FOR A 9'-4" 
WIDE CAR. ADJUST THE LENGTH PROPORTIONATELY 
FOR CARS OF OTlfR WIDTHS, 

SPECIAL NOTES: 

1. A 9'-2" WIDE CONVENTIONAL WUOD-LINED BOX CAR IS SHOWN. 
WOOD-LINED CARS UF OTHER WIDTHS CAN BE USED. 

2, THE PALLET UNITS SHOWN IN THE TYPICAL LCL LOADS ARE PCl!l­
TIOl-EDWITH THE CONTAINERS ON THE UNIT CROSSWISE IN THE 
CAR. K-BRACES MAY ALSO BE USED IN l.OllDS OF LENGTHWISE 
POSITIONED CONTAINERS. ANTI-SWAY BRACE "A" AND lOP~F-
1.0AD ANTI-SWAY BRACE "A" WILL THEN BE USED IN LIEU OF THE 
SPECIFIED ANTI-SWAY BRACE "B' AND '!OP-OF-LOAD ANTI-SWAY 
BRACE "B". 

3, PARTIAL-LAYER BRACING MAY BE APPLIED FOR ANY OF THE CON­
VENTIONAL CARLOADS DEPICTED HEREIN. A CROSSWISE LOAD IS 
SHOWN AS TYPICAL. THE BLOCKING AND BRACING WILL VARY 
FOR LENGTHWISE LOADS. NOTE THAT FOR A LENGTHWISE PARTIAL 

TIER, THE PIECES MARKED @ AN<l @ SHOULD BE. LOCATED SO AS 
TO BEAR AGAINST THE PALLET UNITS IN THE SAME LOCATION AS 
THE UPPER AND LOWER HORIZONTAL PIECES OF A CENTER GATE. 

4. THE K-BRACE METHOD OF PARTIAL-LAYER (TIER) BRACING SHOWN 
MAY BE USED IN WOOD-LINED CARS FOR THE SECUREMti~i OF A 
PARTIAL lOP TIER, BE IT A SECOND TIER ORI f<RSl. 
THE TYPE "A" K-BRACE SHOWN IS ADEQUATE FOR RETAINING A 
PARTIAL TIER OF NOT MJRE THAN 8,000 POUNDS. IF IT IS NECE­
SSARY ru BLOCK A HEAVIER LOAD, REFER ro THE DETAILS UN 
PAGES 29, 30, AND 31 FOR SELECTION OF THE APPLICABLY SIZED 
K- BRACE TO USE ANO THE DESIGN SPECIFICATIONS FOR THE BRACE. 

5. ~SOME CARS ARE NOT SUITED FOR THE APPLICATION OF 
"PARTIAL LAYER BRACING" BECAUSE THE LENGTH OF THE PARTIAL 
TIER 10 BE SHIPPED AND,AOR THE SIZE OR CONFIGURATION OF THE 
CAR DOORS WILL NOT PERMIT PROPERllNST~LATION OF THE SPECI­
FIED K-BRACE DUNNAGE. PIECES MARKED (j) , {!) , @ , <i) , 

( CONTINOED ABOVE ) 

50~~ 3' --j4 

C)--t 
_J~ 

DIAGONAL BRACE 4 

L 

ii-~ 4 

ISONETRIC VIEW 

© 

© 
© 

G 
@ 

CV 

@ 

@ 

l([Y NUMBERS 

ANTI-SWAY BRACE (2 REQD ). SEE THE 'ANTI-SWAY BRACE B' DETAIL ON 
PAGE 13. INSTALL BElWEEN LATERALLY ADJACENT ROWS OF PALLET UNITS. 
SEE GENERAL NOTES "K" AND "L" UN PAGE 2 AND SPECIAL NOTE 3 AT LEFT. 

lUP-OF-LCJAD ANTI-SWAY BRACE ( 1 REQD ). SEE THE "TOP~F-1.0AD ANTI­
SWAY BRACE B" DETAIL UN PAGE 13. WIRE TIE 10 PALLET UNITS AS SHUWN 
BY THE "TIE WIRE APPLICATION B" DETAIL ON PAGE 42, NOTE THAT THE 
QUANTITY IS ONLY FOR THE PARTIAL-TIER UNITS, 

SUPPORT CLEAT, 2" X 4" X 12" (2 REQD ). POSITION SO lOP EDGE IS 4-1/l" 
ABOVE THE LOWER PALLET UNIT. NAIL 10 THE CAR SIDEWALL W/4-12d NAILS. 
SEE SPECIAL NOTE 5 AT LEFT. 

HORIZONTAL PIECE, 2" X 6" BY CAR WIDTH IN LENGTH (CUT 10 FIT) (2 REQD ~ 
NAIL 1U THE CllJSS CAR BRACE, PIECE MARKED @ , W/l-12d NAIL EVERY 6". 
SEE SPECIAL NOTE 3 AT LEFT. 

CROSS CAR BRACE, 4" X 4" BY CAR WIDTH IN LENGTH (CUT 10 FIT) (2 REQD ). 

CENTER CLEAT, 2" X 4" X 36" (2 REQD ). NAIL 10 THE CROSS CAR BRACE, 
PIECE MARKED @ , W/l-16d NAILS. SEE SPECIAL NOTE 6 ABOVE. 

SPACER CLEAT, 2" X 4" X 17-1/l" (2 REQD ). NAIL 10 THE CAR SIDEWALL 
W/4-12d NAILS. 

HORIZONTAL WALL CLEAT, 2" X 6" X 72" (4 REQD ). NAIL 10 THE CAR 
SIDEWALL W/16-12d NAILS. 

POCKET CLEAT, 2" X 6" X 12" (2 REQD ). NAIL 10 THE HORIZONTAL WALL 
CLEAT, PIECE MAI KEO @ , W/4-16d NAILS. 

DIAGONAL BRACE, 2" X 4" X 50-1/4" (4 REQD ). SEE THE DETAIL AT LEFT 
FUR BEVEL CUTS REQUIRED. 'IOENAIL 10 THE CROSS CAR BRACE, PIECE 
MARKED @ , AND 10 THE HORIZONTAL WALL CLEAT, PIECE MARKED @ , 
W/l-16d NAILS AT EACH END. 

BACK-UP CLEAT, 2" X 6" X 24" (4 REQD ), NAIL 10 THE IORlZONTAL WALL 
CLEAT, PIECE MAA KEO @ , W/ll-16d NAILS. 

HOLD-DOliN CLEAT, 2" X 4" X 18" (2 REQD ). NAIL TO THE CAR SIDEWALL 
W/5-12d NAILS. 

I 
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SPECIAL NOTES: 

1. THE TYPE "B" K-BRACE SHUWN IS ADEQUATE FOR RETAINING A 
PARTIAL TIER VF NIJT M:>RE THAN 14,000 IO~NDS. THIS WILL BE 
NOT MJRE THAN SIX ( 6) UNITS. IF IT IS NECESSARY 10 BLOCK 
A HEAVIER LOAD, REFER 10 THE DETAILS ON PAGES 30 AND 31 
FOR SELECTIUN OF THE APPLICABLY SUIED K-BRACE 10 USE AND 
THE DESIGN SPECIFICATIU NS FOR THE BRACE. IF THE PARTIAL TIER 
10 BE BRACED WEIGHS B,000 POUNDS OR LESS, THE TYPE "A"" 
K-BRACE DEPICTED ON PAGE 2B MAY BE USED. 

2. CAUTION: 5'JME CARS ARE NOT SUITED FOR THE APPLICATION 
OF "PARTIAL-LAYER BRACING" BECAUSE THE LENGTH-JOF THE 
PARTIAL TIER TO BE SHIPPED AND,A;)R THE SIZE OR OJNFIGURATION 
OF THE CAR DOQIS WILL NOT PERMIT PRQPER INSTAL~TION VF 
Ttjl SPECJ(l£D K;:@RACE J2.UNNAGE. ltlCES MARKED !J) , @ , 

!J) , ~ , {2) , QgJ , AND Q.J) MUST BE SUPFORTED AT THE 
SIDES OF A CAR BY A SIDEWALL. IT~ ALRIGHT FOR THE' ENDS 
OF THE DIAGUNAL BRACES MARKED (Z) 10 BEAR IN FRONT OF A 
DVVR OPENING, HUWEVER, THE ADJAC:ENT PIECE MARKED @ 
MUST BE OOUBLED AND EXTENDED ACROSS AND FAR ENOUGH 
PAST THE DOOR OPENING (IEF 54") TO PROVIDE FOR THE SPECI­
FIED NAILING OF EACH PIECEr.,.LAMINATE THE SECOND PIECE VF 
THE OOUBLED PIECE MARKED \Y TO THE FIRST W/16-16d NAILS. 
CLINCH THOSE NAILS WHICH l't.JTRUDE THRU THE HORIZONTAL 
WALL CLEAT WITHIN THE DOOR OPENING, NCl1E THAT THE DIAG­
ONAL BRACE W!IJ. BE 49-1/11" L.VNG IN LIEU OF 50-1/4" WHEN 
PIECE MARKED (.al IS DOUBLED. 

3. THE CENTER CLEAT, SHOWN AS PIECE MARKED @ , WILL BE 2B' 
LONG FOR AN 8'-6" WIDE CAR, 36" LONG FOR A 9'-2", AND 
38" 'LONG FOR A 9'-4" WIDE CAR. ADJUST THE LENGTH PRQ­
l'URTIONATELY FOR CARS OF OTHER WIDTHS. 

4. REFER 10 PAGE 28 FOR A TYPICAL INSTALLATION OF A K-BRACE. 

DIAGO-lAL BRACE 

ti AON I 't lllMIOJ :1':)'11 

ISOMETRIC VIEW 

KEY NUMBERS 

(!) SUPPORT CLEAT, 2" X 4• X 12" (2 REQD ). luSITION SO lOP EDGE IS 4-1/l" 
ABOVE LOWER PALLET. NAIL TO THE CAR SIDEWALL W/4-12d NAILS. SEE 
SPECIAL NOTE 2 AT LEFT. 

0 LOAD BEARING PIECE, 2" X 6" BY CAR WIDTH (C)!J 10 FIT) (2 REQD), 
NAIL TO THE CROSS CAR BRACE, PIECE MARKED !J) , W/l-12d NAIL EVERY 
6°. SEE GENERAL NOTES "K" AND "L" ON PAGE 2. 

@ CROSS CAR BRACE, 4" X 4" BY CAR WIDTH ( CIJT TU FIT) (2 REQD ). 

© CENTER CLEAT, l!'. X 4• X 36" (2 REQD ). NAIL TU THE CRUSS CAR BRACE, 
PIECE MARKED !J) , W/1-16d NAILS. SEE SPECIAL NOTE 3 AT LEFT, 

© HORIZONTAL WALL CLEAT, 2" X 6" X 72" ( 4 REQD ), NAIL W THE CAR 
SIDEWAlL W/16-12d NAILS. 

© POCKET CLEAT, 2" X 6" X .18" ( 4 REQD ). NAIL TO THE HORIZONTAL WALL 
CLEAT, PIECE MARKED @ , W/l-16d NAILS, 

0 DIAGONAL BRACE, 4" X 4" X 50-V4" ( 4 REQD ). SEE THE DETAIL BELOW .' 
FOR BEVEL CUTS REQUIRED. TOENAIL TO Tl£ CROSS CAR BRACE, PIECE 
MARKED @ , AND TO THE HORIZONTAL WALL CLEAT, PIECE MARKED @ , 
W/1-60d NAIL AT EACH END. · 

© BACK-UP CLEAT, 2" X 6" X 30" ( 4 REQD ). NAIL TO THE HORIZONtAL WALL 
CLEAT, PIECE MARKED @ , W/14-16cl NAILS •. 

© SPACER CLEAT, 2" X 4" X 17-1/2" ( 2 REQD ). NAIL TO THE CAR SIDEWALL 
W/4-12d NAILS. 

@ HOLD-DOWN CLEAT, 2" X 4" X 18" ( 2 REQD ). NAIL TO THE CAR SIDEWALL 
W/5-12d NAILS. 

@ VERTICAL BACK-UP CLEAT, 2" X 6" BY UNIT HEIGHT ( 2 REQD ). NAIL TO 
THE CAR SIDEWALL W/8-12d NAILS. 

THIS BEARING SURFACE MUST BE POSITIONED SO 
AS 10 BE IN CS2,.NTACT WITH A CROSS CAR BRACE, 
PIECE MARKED !J) , OR A HORIZONTAL WALL 
CLEAT, PIECE MARKED@ • 

TYPE "B" K- BRACE 

PRO.£CT CA 22514-85 
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ISONfTRIC VIEW 

SPECIAL NOTES: 

1. THE TYPE ''C" K-BRACE SHOWN IS ADEQUATE FOR RETAINING A PARTIAL TIER 
OF NOT t.«:lRE THAN 20,000 POUNDS. THIS WILL BE NOT t.«:lRE THAN EIGHT 
'( 8) UNITS. IF IT IS NECESSARY ro BLOCK A HEAVIER LOAD. REFER ro THE 
DETAIL ON PAGE 31 FOR THE APPLICABLY SIZED K-BRACE 10 USE AND THE 
DESIGN SPECIFICATIONS FOR THE BRACE. IF THE PARTIAL TIER TO BE BRACED 
WEIGHS BETWEEN 8,000 POUNDS AND 14,000 POUNDS, THE TYPE "B" K-BRACE 
DEPICTED ON PAGE 29 MAY BE USED, IF THE PARTIAL TIER TO BE BRACED 
WEIGHS 8,000 POUNDS OF LESS, THE TYPE "A" K-BRACE DEPICTED ON PAGE 

2. 
28 WILL BE ADEQUATE. 

CAUTPN: SOME CARS ARE NOT SUITED FOR THE APPLICATION OF "PARTIAL­
LAYER BRACING" BECAUSE THE LENGTH OF THE PARTIAL TIER 10 BE SHIPPED 
AND/QR THE SIZE OR CONFIGURATION OF THE CAR DOORS WILL NOT PER­
MIT PRO~ INjJALLATION OF ,lHE SPECIF!W K-BRACE DUNNAGE. PIECES 
MARKED\!) •<V·•@,@ , (!) , AND QJ MUST BE SUPPORTED AT THE 
SIDES OF A CAR BY A CAR SJQEWALL. IT IS ALRIGHT FOR THE ENDS OF THE 
lillAOONll.L BRACES MARKED (Z) 10 BEAR l~FRONT OF A IX.IOR OPENING, 
HOWEVER, THE ADJACENT PIECE /#IRKED ~ MUST BE DOUBLED. LAMINATE 
THE SECOND PIECE TO THE FIRST W/-40-16d NAILS. CLINCH THOSE NAILS 
WHICH PROTRUDE THRU THE HORIZONTAL WALL CLEAT WITHIN THE OOOR 
OPENING. NOTE THAT THE DIAGONAL BRACE WILL BE 49-1/8" LONG IN 
LIEU OF 50-1/4" WHEN PIECE MARKED@ IS DOUBLED. 

(CONTINUED AT RIGHT ) 

6 

4 

KEY NUMBERS 

CD SUPPURT CLEAT, 2" x 4" x 12" (2 REQD ). PUSITION so TOP EDGE IS 
4-1/.z" ABOVE LOWER PALLET UNIT. NAIL RJ THE CAR SllEWALL W/4-12d 
NAILS. SEE SPECIAL NOTE 2 AT LEFT. 

0 LOAD BEARING PIECE, 2" X 6" BY CAR WIDTH (CUT TO FIT) (2 REQD ), 
NAIL 10 THE CROSS CAR BRACE, PIECE /#IRKED@ , W/l-12d NAIL EVERY 
6". SEE GENERAL NOTES "K" AND "L" ON PAGE 2. 

@ CIDSS CAR BRACE, 4" X 4" BY CAR WIDTH (CUT ru FIT) (2 REQD). 

© CENTER CLEAT, J.:.' X 4" X 36" (2 REQD ). NAIL<lO THE CROSS CAR BRACE, 
PIECE /#IRKED ~ , W/7-16d NAILS. SEE SPECIAL NOTE 3 BELOW, 

© HORIZONTAL WALL CLEAT, 2" X 6" BY CUT TO FIT (4 REQD ). A Cl.EAT 
WILL BE OF A LENGTH AS NECESSARY TO EXTEND ACROSS AND FAR 
ENOUGH PAST THE OOOR OPENINGS TO CONTACT PIECE MARKED @ OF 
THE K-BRACE IN THE OPl'OSITE END QF THE CAR. NAIL TO THE CAR 
SIDEWALL W/-40-12d NAILS. 

© POCKET CLEAT, 2" X 6" X 18" (OUUBLED) (4 REQD), N~ THE FIRST 
PIECE TO THE· HOllZUNATL WALL Cl.EAT, PIECE /#IRKED (§) , W/7-16d 
NAILS. NAIL THE SECOND PIECE TO T.HE FIRST IN A LIKE /#INNER, 

0 DIAGONAL BRACE, 4" X 4" X 50-1/4" ( 4 REQD ). SEE THE DETAIL BELOW 
FOR BEVEl,....CUTS REQUIRED. TOENAIL TO THE CROSS CAR BRACE, PIECE 
MARKED ~ , AND 10 THE HORIZONTAL WALL CLEAT, PIECE MARKED@ , 
W/l-60d NAIL AT EACH END. 

© BACK-UP CLEAT, 2" X 6" X :J9.:: (4 REQD ). NAIL TO THE HORIZUNTAL 
WALL CLEAT, PIECE MARKED (§) , W/14-16d NAILS. 

0 SPACER CLEAT, 2" X 4" X 17-1/.z" ( 2 REQD ). NAIL 10 Tt£ CAR SIDEWALL 
W/4-12d NAILS. 

® H0.1.D-DUWN CLEAT, 2" X 4" X 18" (2 REQD ). NAIL TO THE CAR SIDEWALL 
W/5-12d NAILS. 

(SPECIAL NOTES CU NTINUED ) 

3. THE CENTER Cl.EAT, SHOWN AS PIECE /#IRKED@ , WILL BE 2B" LONG FOR 
AN 8'-6" WIDE CAR, 36" LONG FUR A 9'-2" AND 38" LONG FOR A 9'-4" 
WIDE CAR. ADJUST THE LENGTH PROPORTIONATELY FOR CARS OF OTHER 
WIDTHS. 

4. CAUTpN: A TYPE "C" K-BRACE MUST BE USED IN BOTH ENDS OF THE CAR; 
THE BRACE IS NOT DESIGNED PUR USE IN ONLY ONE END. NOTE THAT 
EXCEPT FOR PIECES /#IRKED @ , THE QUANTITIES SPECIFIED ARE APPLICABLE 
ONLY FUR THE BRACE IN ONE END. 

THIS BEARING SURFACE MUST BE POSITIONED SO AS TO 

~IAGOOAL BRACE 
SEE SPECIAL N01E 2 ABOVE. 

PAGE 30 
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BE IN CONTACT WITH A C1'.JSS CAR BRACE, PIECE w.R~D 
@ , OR A HORIZQNTAL WALL CLEAT, PIECE !#IRKED(§) • 

TYPE "C" K-BRACE 

e, 



• 

ISOfwURIC VIEW 

SPECIAL NOTES: 

1. 

2. 

3. 

THE TYP£ •o• K-BRACE SHOWN IS ADEQUATE FOR RETAINING A PARTIAL .TIER. 
OF NOT M:>RE THAN 25,000 POUNDS. THIS WILL BE NOT M:>RE THAN TEN ( 10) 
UNllS. IF THE PARTIAL TIER 10 BE BRACED WEIGHS BETWEEN 14,000 POUNDS 
AND 20,000 POUNDS, THE TYPE "C" K-BRACE DEPICTED ON PAGE 30 MAY BE 
USED. FOR A PARTIAL TIER UF 8,000 POUNDS lO 14,000 POUN:>S, THE TYPE "B" 
K-BRACE DEPICTED ON PAGI 29 MAY BE USED. IF THE PARTIAL TIER 10 BE 
BRACED WEIGHS 8,000 POUNDS OR .LESS, THE TYPE "A" K-BRACE DEPIC'tED CJ N 
PAGE 28 WILL BE ADEQUATE. . 

~SOME CA'Rs ARE NOT SUITED FOR THE APPLICATION OF "PARTIAL­
LAYER BRACING" BECAUSE THE LENGTH UF THE PARTIAL JIER .~ BE SHIPP.ED AND/ 
OR THE SIZE OR CONFIGURATION OF THE CAR DOCJRS Wl~L NOT PJRM.IJ PIOPIR 
INSTALLATION OF THE SPECIF I.ED K-BRACE DUNNAGE. PIECES MARKED CJ) , @ , 
@ , @ , (7) , @ , @ At-.«> @ MUST BE SUPl'ORTED AT THE SIDES OF A CAR 
BY A CAR SWEWALL. IT IS ALRIGHT FOR THE ENDS OF THE DIAOO NAL BRACES 
MARKED® lO BEAR IN FRONT OF A DOOR OPEl)llNG, HOWEVER, THE Al)JA­
CENT PIECE MARKED@ MUST BE DOUBLED. LAMINt. TE THE SECCJND PIECE lO 
THE FIRST W/40-16d NAILS. CLINCH THUSE NAILS WHICH PROTRUDE THRU .Tlif 
HORIZONTAL WALL CLEAT WITHIN THE DOOR CJPENING. NOTE THAT THE DIAG­
ONAL BRACE WILL BE 70-1/4" IQNG IN LIEU OF 71" LONG WHEN PIECE MARKED 
© IS DOUBLED. . . 

THE CENTER CLEAT, SHOWN AS PIECE MARKED (5), WILL BE 28' IQNG FOR AN 
e·~· WIDE CAR, 36" LONG FOR A 9'-2', AND 3e• IQNG FOR A 9'-4" WIDE CAR. 
ADJUST THE LENGTH PIOPORTIONATELY' FOR CARS OF OTHER WIDTHS. 

CAUTION: A TYPE "0" K-BRAC! MUST BE USED IN BOTH ENDS CJF THE CAR; THE 
BRACE IS NOT DESIGNED FOR USE IN ONLY ONE END. NOTE THAT EXCEPT FOR 
PIECES MARKED @ AND @ , THE QUANTITIES SPECIFIED ARE APPLICABLE 0 NL Y 
FOR THE BRACE IN ONE END. 

~ 1·ir 
/\l· 

DIAGOOi--AL-B_R_N;_E __ j___,~ 
!EE SPECIAL N01E 2 Afl:)Vf.. 

.__ __ THIS BEARING suRF-'c:E MUst·al·'°Sl·TIONED so AS ro BE 
IN CONTACT Wlt.H A HOltlOM~L WALL Cf,J;AT, PIECE · 
MARKED © . TYPE "D" K-BRACE 

ti AOM I 't 1W011 :>nlll 

12 

KEY NUMBERS 

CD SUPPORT CLEAT, 2" x 4" x 12" (2 REQD ). IOSITION so lOP EDGE IS 
4-1/.!" ABOVE THE LOWER PALLET UNIT. NAIL 11.J THE CAR SIDEWALL 
W/4-12d NAILS. SEE SPECIAL NOTE 2 AT LEFT. 

@ LOAD BEARING PIECE, 2' X 6° BY CAR WIDTH (~ 10 FIT) (2 REQD ). 
NAIL 10 THE CROSS CAR BRACE, PIECE MAR KEO (j) , W/l-12d NAIL 
EVERY 6". SEE GENERAL NOTES "K" AND "L" UN PAGE 2. 

@ CROSS CAR BRACE, 4" X 4" BY CAR WIDTH (CUT 10 FIT) (2 REQD ). 

© HORIZCJNTAL PIECE, 2' X 6" BY CAR WIDTH (CUJ...lO FIT) (2 REQD). 
NAIL lO THE CROSS CAR BRACE, PIECE MARKED (j) , W/l-12d NAIL 
EVERY 6". 

© CENTER CLEAT, 2" X 4" X 36" (2 REQD ). NAIL 10 THE 11'.>llZUNTAL 
PIECE, PIECE MARKED@ , W/7-16d NAILS. SEE~PECIAL NOTE 3 AT 
LEFT. 

HURIZONTAL WALL CLEAT, 2' X 6" BY CUT 10 FIT ( 4 REQD ). A 
CLEAT WILL BE OF A LENGTH AS NECESSARY 11.J EXTEND ACROSS 
AND FAR QIUUGH PAST THE OOUR OPENING lO CONTACT PIECE 
MARKED ~ OF THE K-BRACE IN THE UPPOSITE END CJF THE CAR. 
NAil 10 THE CAR SIDEWALL W/40-12d NAILS. 

CV POCKET CLEAT, 2" x 6" x 36" ( 4 REQD ). NAil 10 THE 11'.>RIZUNTAL 
WALL CLEAT, PIECE MARKED@, W/l0-16d NAILS. 

@ 

POCKET CLEAT~" X 6' X 24" ( 4 REQD ). NAIL TO THE PCJCKET CLEAT, 
PIECE MARKED\]) , W/7-16d NAILS. 

DIAGONAL BRACE, 4• X 4" X 71" ( 4 REQD ). SEE THE DETAIL BEIL>W 
fOR BEVEL CUlS REQUIRED. TOENAIL 11.J THE HURIZONTAL PIECE, 
PIECE MARKED Ci) , AND 10 THE HORIZONTAL WALL CLEAT, PIECE 
MARKED@ , WJ1-60d NAIL AT EACH END. 

BACK-UP CLEAT, 2" X 6" BY CUT 11.J FIT (4 REQO ). A CLEAT Will 
BE OF A LENGTH AS NECESSARY lO EXTEND lO CUNTACT THE 
DIAGONAL BRACE, PIECE MARKED@ , IN THE UPPCJSITE END UF 
THE CAR. NAil lO THE HORIZONTAL WALL CLEAT, PIECE MARKED 
@ , W/l8-16d NAILS. CLINCH THOSE NAILS WHICH PROTRUDE 
THRU THE HORIZONTAL WALL CLEAT WITHIN THE OOOR UPENING, 
IF APPLICABLE. 

SPACER Cl.EAT, 2" X 4" X 17-1/2" ( 2 REQD ). NAIL lO TH: CAR SIDEWALL 
W/4-12d NAILS. 

@ HOLD-DCJWN CLEAT, 2" X 4" X 18" ( 2 REQD ). NAil 10 THE 
CAR SIDEWALL W/5-12d NAILS • 
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CAR SIDEWALL. 

ISONETRIC VIEW 

SPECIAL NOTES: 

I. A 9'-2" WIDE WOOD-LINED CONVENTIONAL T'WE BOX CAR HAVING A 
WOOD 01 NAILABLE METAL FLOOR IS SHOWN. CARS OF OTHER WIDTHS 
AND CARS HAVING METAL LININGS CAN IE USED. 

2. THE LOAD SHOWN DEPICTING THE KNEE BRACE METHOD OF PARTIAL­
LAYER 8RACING IS TYPICAL. THE QUANTITY MAY BE ADJUSTED 10 SUIT, 
PROVIDED THE LIMITATIONS OF THE KNEE BRACE AS SET FORTH IN 
SPECIAL NOTE 3 ARE NOT EXCEEDED. NOTE THAT LOADS 8RACED WITH 
KNEE 8RACES ARE LIMITED TO UNITS POSITIONED WITH THE CONTAINERS 
LENGTHWISE IN THE CAR. 

3. A KNEE 8RACE ASSEMBLY WILL BE USED IQR EACH ROW OF PAWT UNITS. 
ONE (1) KNEE BRACE ASSEMBLY IS ADEQUATE IQR RETAINING A MAXIMUM 
LCL LOAD OF NOT t.«JRE THAN 8,500 POUNDS OR -4 PALLET UNl1S. 

-4. HOLD-DOWN CLEATS (GATE HOLD DOWN) MUST BE APPLIED 10 THE 
BOTlOM HORIZONTAL PIECE OF A KNEE 8RACE ASSEMBLY. THE PtlOPER 
Mot.TRIAL SIZE AND PLACEMENT WILL BE AS DEPICTED BY THE ''CENTER 
GATE E" DETAIL ON PAGE «. 

5. IF DESIRED, "ANTI-SWAY 8RACE A" MAbBE USED IN LIEU OF THE NAILED 
Fl.OOlLINE BLOCKING, PIECE MARKED \JJ • IN ORDER TO PREVENT DIS­
PLACEMENT, THE LAST ANTI-SWAY BRACE MUST BE El'fHER WIRE TIED TO 
A PALLET POST OR A DOUBLED 2" X -4" X 12" I.ONG PIECE MUST BE 
PLACED AGAINST IT AND NAILED TO THE CAR FLOOR W/l-16d NAILS 
EACH LAYER. 

CONTAINERS lENGTHW:JSE 

KEY NUMBERS 

CAR END WALL. 

SEE GENERAL NOTES 
"0" ANO •I" ON 
PAGE 2. 

Fl.OORLINE BlOCKING, 2" X 6" X 36" (DOUBLED)( .. REQD ). NAIL THE 
FIRST PIECE 10 THE CAR FLOOR W/6-16d NAILS. NAIL THE SEO.l ND PIECE 
10 THE FIRST IN A LIKE MANNER. SEE SPECIAL NO'IE: 5 ?'It LEF.T;: SEl""GElllEIAL 
NOTE "K" ON PAGE 2. 

10P·OF·LOAD ANTI-SWAY BRACE (2 REQD ). SEE THE "IOP·OF·l.OAD ANTI­
SWAY BRACE .... DETAIL ON PAGE 13. WIRE TIE TO THE CENTER STRAPPING 
BOARD OF THE UNIT AS SHOWN BY THE "TIE WIRE APPLICATION A• DETAIL 
ON PAGE -42. 

KNEE BRACE ASSEMBLY (2 REQD ). SEE THE DETAIL ON PAGE 33 RJR . 
CONSlRUCTION SPECIFICATIONS AND NAILING REQUllEMENlS. 
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• 

• BRACE 
4" X 4" MATERIAL 

~ -~VIEWA 
*/~ ~ 

47" 

c 

K~ BRACE ASSEMBLY 

CONTAl~RS LENGTHWISE 

@ 
@ 

© 

@ 

© 

© 

@ 

@ 

l(EY l.ETIERS 

VERTICAL PllCE, 2" X 6" X 35" (2 REQD ), 

HURIZUNTAL PIECE, 2" X 6" X q• (3 REQD ), NAIL TO THE VERTICAL 
PIECES W/J-10d NAILS AT EACH JOINT. SEE GENERAL NOTES "K" AND 
"L"ON PAGE 2. 

FLOOR CLEAT, 2" X 6" X 69" (2 REQD ), ALIGN WITH A VERTICAL PIECE 
AND NAIL TO THE CAR FLOOR W/l-16d NAIL EVERY 8", SEE GENERAL 
NOt: "P" ON PAGE 2. 

HOLD-OUWN CLEAT, 2" X 6" X 12" (2 REQD ), NAIL 10 A VERTICAL PllCE 
W/5-lOd NAILS. 

POCKET CLEAT, 2" X 6" X 12" (TRIPLED.l (2 REQD ), NAIL THE FIRST PIECE 
TU THE FLOOR CLEAT, PIECE MARKED (9 , W/4-16d NAILS. NAIL THE 
SECV ND AND THIRD PllCES IN A LIKE MANNER AND lOENAIL THE THIRD 
PIECE 10 THE VERTICAL PIECE, PllCE WJIKED @ , W/l-l6d NAILS. 

BRACE, 4" X 4" X 43" (2 REQD ), SEE THE DETAL AT LEFT FOR BEVEL CU1S 
REQUIRED. lOENAIL 10 THE VERTICAL PIECE AND 10 THE FLOOR CLEAT, 
PIECES MARKED @ AND © , W/l-16d NAILS AT EACH JOINT. 

BACK-UP CLEAT, 2" X 6" X 30" (2 REQD ), NAIL 10 THE FLUUR CLEAT, 
PIECE MARKED © , W/6-IOd NAILS, 

HULD-DOWN CLEAT, 2" X 3" X 10" (DUIBLED) (2 REQD). SEE "VIEW A• 
ABUVE FOR LOCATION GUIDANCE. NAIL THE FIRST PIECE 10 THE BOTIVM 
HUllZUNTAL PIECE, PIECE MARKED @ , W/l-10d NAILS, LAMINATE THE 
SECVND PIECE IN A LIKE MANNER. 

THE BRACE MUST BE 
INSTALLED SO THAT 
THIS BEARING SUR­
FACE WILL BE IN 
OJ NTACT WITH THE 
VERTICAL PIECE 
MARKED@ • 

TYPICAL LCL LOAD USING ~ BRACE NETHOD Of PARTIAL-LAVER BRACING PA~ 33 
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PAGE 
S11CAC l'OMll •,I lllOV • 

ISOMETRIC VIEW 

5 .. 
389 

$ECTI~ F-F 

SEE SPECIAL NOTES 2 
AND 3 ON PAGE 35. 

IU NUMBERS 

HORIZONTAL PIECE, 1' x 6' BY A LENGTH ro SUIT ( 8 REQD ). NAIL ro 
THE VERTICAL PIECES OF THE LCL BRACES W/J-6d NAILS AT EACH JOINT 
PRICIR 10 PLACEMENT AGAINST THE LADING. SEE THE 'LCL BRACE" DETAIL 
ON PAGE 36 FOR HEIGHT LOCATION GUIDANCE. SEE GENERAL NOTES "K" 
AND "L" ON PAGE 2. 

0 LCL BRACE (24 REQD ). SEE THE DETAIL ON PAGE 36 AND SPECIAL NO'E 
4 ON PAGE 'ST. NAIL 10 THE CAR FLOOR W/7-16d NAILS. SEE GENERAL 
NOTE •p• ON PAGE 2. 

@ CENTER GATE (2 REQD ). SEE THE "CENTER GATE C' DETAIL <JN PAGE 35. 
SEE SPECIAL NOTES 2, 3 AND-6 ON PAGE. 35. 

© STRUT, 4'A 4" BY CUT 10 FIT (REF: 36") (6 REQD). lOENAIL 10 PIECES 
MARKED ~ W/l-16d NAILS AT EACH END. SEE GENERAL N.JTES "J' AND 
"R" ON PAGE 2 AND GENERAL NOTE "S" ON PAGE 3. 

TYPICAL l.CL LOAD USING 1-WIDE l.OAllNG NETHOD 
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• 

GATE HOLD DOWN, 2" X 
3" X 10' (DOUBLED) (2 REQD ). 
NAIL THE FIRST PIECE 10 THE FILL 
PIECE W/l-10d NAILS. LAMINATE 
TI1E SECOND PIECE IN A LIKE MANNER. _______ _,, 

CENlER GAlE D 
FOR A CONTAINERS LENGTHWISE LOAD 

Bili Of MAlERIAL 
LUMBER LINEAR FEET 

1· x 611 324 
2· x 2" 21 
2• x 4' 14 
2• x 6" 134 
4• x 4• 216 

NAILS NO. REQD 

6d (2") 144 
8d (2-1/.!") 288 

10d ,C3") 112 
16d (3-1/.!') 19'l 

•AON I '9 1M10a :>W:>llS 

HURIZUNTAL PIECE, 2" X 6" X 51• (2 REGI> ). 
NAIL 10 THE VERTICAL PIECES W/.t-10d NAILS 
AT EACH JOINT. 

VERTICAL PIECE, 2" X 6" X 36" (2 REGI> ). 

GATE-HULD-DUWN, 2" X 4" X 10" 
(DOUBLED) (2 REQD ). NAIL THE 
FIRST PIECE TO THE FILL PIECE W/l-
10d NAILS. LAMINATE THE SECUND 
PIECE IN A LIKE MANNER. 

STRUT LEDGER, 2" X 2" UR 2" X 4' X "42" 
( 3 REQD ) • NAIL 10 THE VERTICAL Pl :ECES 
W/l-10d NAILS AT EACH END. 

36" 

END VIEW 

HORIZONTAL PIECE,2' X 6" X 65-1/l" 
STRUT LEDGER, 2" X 2" OR 2" X 4" 
X "42" (4 REQD ). NAIL 10 THE 
VERTICAL PIECES W/l-10d NAILS AT 
EACH END. 

( 2 REQD ) • NAIL TO THE VERTICAL PIECES 
W/J-lOd NAILS AT EACH JOINT. 

HORIZONTAL PIECE, 2" X 
6" X q• (2 IEQD ). NAIL 
10 THE VERTICAL PIECES 
W/J-10d NAILS AT EACH 
JUINT. 

VERTICAL PIECE, 2" X 6" 
X 36" (2 REQD ). 

f 
f 26" 

36° 

19' 

SlOP PIECE, 2• X 6" X 9" 
(4 REQD ). NAIL 10 A 
HORIZONTAL PIECE W/J-10d 
NAILS. 

END VIEW FILL PIECE, 2" X 6" X 37-1/2" 
( 1 REQD ) • NAIL 10 THE VER­
TICAL PIECES W/J-10d NAILS 
AT EACH END. 

SPECIAL NOTES: 

1. A 50'-6" LONG BY 9'-2" WIDE CONVENTIONAL TYPE BOX CAR IS SHUWN. 
CARS OF OTHER WIDTHS AND LENGTHS MAY BE USED. SEE SPECIAL NOTE 2. 

2. A 1-WIDE CONTAINERS CROSSWISE LOAD IN A 50'-6" WNG CAR IS SHOWN 
AS TYPICAL. THE DEPICTED PROCEDURES ARE ALSO APPLICABLE FUR A NINE 
( 9) UNIT CROSSWISE LOAD IN A 40'-6" LONG CAR, AND FOURTEEN (14) 
UNIT LOAD IN A 60'-8" LONG CAR. 

3. ONE-WIDE LOADING PROCEDURES ARE ALSO APPLICABLE FOR CONTAINERS 
LENGTHWISE IOADS. ELEVEN ( 11 ) PALLET UNITS CAN BE LOADED IN A 40'-6" 
LONG CAR, FOURTEEN ( 14) CAN BE LOADED IN A 50'-6" LONG CAR AND 
EIGHTEEN ( 18) CAN BE LOADED IN A 60'-B" LONG CAR. 

BOARD FEET 4. 0 NE ( 1 ) LCL BRACE WILL BE USED AT EACH END,/SIDE OF EACH PALLET 
UNIT. THE BRACES WILL BE CENTERED ON THE END~IDE UF EACH UNIT. 

162 
7 

10 
134 
288 

FOUNDS 

1 
4-1/.! 
2 
4-1/.! 

5. THE BILL OF MATERIAL AND LOAD AS SHOWN ARE BASED UN THE DEPICTED 
UNIT FOSITIONING AND THEREFORE ARE ONLY TYPICAL. 

6. CENTER GATE "D" WILL BE USED IN LIEU OF CENTER GATE ''C" WHEN A 
CONTAINERS LENGTHWISE LOAD IS BEING SHIPPED. 

~(APPROX) 

PALLET UNIT ---------- 12 ------------------- 25,764 US 
DUNNAGE -------------------------------------- .1.,214 US 

lOTAL WEIGHT ----------- 26, 978 US 

TYPICAL LCL LOAD USING 1-WlllE LOADilNG NETHOD PAGE 35 
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HORIZONTAL PIECE, 1" X 6" X 
~· (2 REQO ). NAIL lO THE 
VERTICAL PIECES 0 F THE LCL 
BIACES W/J-lld NAILS AT EACH 
JO INT l'lllOR 10 PLACEMENT 
AGAINST LADING. -----t--------..ro.., 

ISOMETRIC V1£W 
SPECIAL NO'ES: 

I. A 9'-2" WIDE WUOO-UNEO CONVENTIONAL TYPE BOX CAR 
HAVING A V.000 OR NAILABLE METAL FWOR IS SHOWN. CARS 
OF OTHER Wl>THS CAN llE USED. SEE GENERAL NOTES •P. • 
ANO "D" ON PAGE 2. 

2. THE LOAD SHOWN DEPICTING THE LCL BIACE METHOD OF PARTIAL­
LAYER BIACING IS TYPICAL • A LENGTHWISE CONTAINERS UNIT 
IS SHOWN. HOWMR, THE l'llOCEOUIES AIE ALSO APPLICABLE FOR 
CROSSWISE CONTAINERS UNITS ANO FOR OTHER QUANTITIES AS 
WNG AS THE CAPACITY OF THE BIACES IS NOT EXCEEDED. SEE 
SPECIAL NOTE 3. 

3, EACH LCL BIACE AS APPLIED RIR LONGITUDINAL BIACING WILL 
RETAIN 2,000 POUNDS OF LADING. EACH LCL BRACE AS APPLIED 
!QR LATERAL BIACING WILL SUPPORT 8,000 POUNDS OF LADING. 
A MINIMUM OF TWO (2) BRACES MUST BE USED FOR LONGITUDINAL 
BIACING. 

ANGLE BIACE, 1" X 6" BY 
CUT 10 FIT (2 REQO ). 
NAIL lO THE VERTICAL 
PIECE ANO 10 THE BACK­
UP Cl.EAT W/J-8d NAILS 
AT EACH ENO. 

BACK-UP CLEAT, 2" X 6" ~TERIAL (1 REQO ), _______ _,,. 

LCL BRACE 

HORIZONTAL PIECE, 1" X 6" X 
X 38-1/l" (2 IEQO ). NAIL lO 
THE VERTICAL PIECES OF THE LCL 
BRACES W/3-lld NAILS AT EACH 
JOINT l'lll>R ru PLACEMENT 
AGAINST LADING. 

SEE GENERAL NOTE "E" 
<JN PAGE 2. 

LCL BIACE ( 4 IEQO ). SEE THE DETAIL BELOW. 
LOCATE S<J AS 'RJ BE CENTERED <JN THE JOINTS 
OF THE CONTAINER ENOS ANO/UR AGAINST 
THE INTERMEDIATE OUNNAGE PIECES. NAIL 'RJ 
THE CAR FLOOR W/1-16d NAILS. SEE GENERAL 
NOTES "K" ANO •p• ON PAGE 2. 

VERTICAL PIECE, 2" X 6" X 24" (~XIMUM) 
( 1 REQO ) • NAIL lO THE BACK-UP CLEAT 
W/l-16d NAILS. 

/ 
~ 6° FOR UNIT END : =:r~RR~m 
fu·~ 

17
11 

Pia. 36 TYPICAL LCL LOAD USING LCL BRACE NETHOD Of PARTIAL-LAYER BRACING 
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POSITIONING Of PARTIAL CONTAINERS­
CROSSWISE UN IT IN A LAYER 

SPECIAL NOlES: 

I. SHIPMENTS OF COMPLETE ROUNDS SHOULD CONSIST OF FULL-HEIGHT AND 
FULL-LAYER UNITS 10 THE MAXIMUM EXlENT POSSIBLE, HOWEVER, THE END OF 
A LOT, OR THE QUANTITY OF ITEMS NEEDED 10 FILL A REQUISITION,.MAY 
NECESSITATE THE SHIPMENT OF ONE OR MORE LESS-THAN-FULL PALLET UNITS 
WITHIN A LOAD. THE PROCEDURES ON THIS PAGE ARE PRESENTED AS GUIDANCE 
IN THE SHIPMENT OF A PARTIAL UNIT WITHIN A CONTAINERS CROSSWISE LOAD, 

2. A LESS-THAN-FULL HEIGHT PALLET UNIT OF CROSSWISE POSITIONED COMPLETE ROUNDS 
WHICH IS 10 BE SHIPPED WITHIN A LAYER OF A LOAD IS LIMITED 10 EITHER THREE 
LAYERS OR TWO LAYERS OF CONTAINERS ON THE PARTIAL UNIT, THE DEPIClED PRO­
CEDURES SHOW\ THE BRACING OF A 2-LAYER UNIT WITHIN A LOAD. IF A 3-LAYER 
UNIT IS 10 BE SH PPED WITHIN A LOAD, THE "FILLER ASSEMBLY A• AS DETAILED 
BELOW, WILL BE USED IN LIEU OF 'FILLER ASSEMBLY B". 

3. A PARTIAL UNIT MUST CONSIST OF FULL LAYERS OF SEVEN ( 7 J CONTAINERS, OR 
AN APPROVED FILLER ASSEMBLY, AS DETAlLED BY DRAWING 19-48-4079/4-20PMI002, , 
MUST BE INSTALLED IN THE PLACE OF OMITlED CONTAINERS. 

4. THE FILLERS AS REFERENCED IN SPECIAL NOTE 3 AND THE DUNNAGE DEPICTED ABOVE 
FOR TH: SHIPMENT OF THE PARTIAL UNIT MAY BE REMOVED WHEN A SHIPMENT 
REACHES DESTINATION. OR IF DESIRED, THE FILLERS MAY REMAIN WITH THE UNIT 
DURING SlORAGE ( IF APPLICABLE ) FOR POSSIBLE USE IN A FUnJRE SHIPMENT. 

5. THE "POSITION ING OF PARTIAL CONTAINERs-cROSSWISE UNIT WITHIN A LAYER" VIEW 
ABOVE DEPICTS A PORTION OF A CONVENTIONAL BOX CAR LOAD, HOWEVER, THE 
PROCEDURES ARE ALSO APPLICABLE FOR LOADS IN CARS EQUIPPED WITH LOAD 
DIVIDER BULKHEADS. ' (CONTINUED AT'R0iGHT) 

lONGlnJDINAL PIECE, 2" X 
4" X 47" ( 2 REQD ). POSI· 
TION UNDER TIEDOWN SlRAPS 
IN CONTACT WITH AN 
OUTER STRAPPING BOARD. 

LATERAL PIECE, 2" X 4" X 38" 
(2 REQD ). NAIL 10 THE PRE­
POSITIONED LONGITUDINAL 
PIECES W/J-10d NAILS AT 
EACH JOINT. 

SUPPORT PIECE, 2" X 
6" X 47" ( 2 REQD ). 
NAIL 10 THE BEAR ING 

6. 

7. 

KEY NUM\llERS 

FILLER ASSEMBLY (I REQD ), SEE THE "FILLER ASSEMBLY B" DETAIL BELOW. 
SEE GENERAL NOTES "K" AND "L" UN PAGE 2. 

STRAPPING BOARD,.l." X 4" X 36-1/l" (2 REQD ). NAIL 10 THE STRUTS 
OF PIECE M6.RKED (.!) W/J-IOd NAILS AT EACH END. 

UNITIZING STRAP, 1-1/4" X .031" UR .03'" BY A LENGTH 10 SUIT 
STEEL STRAPPING (2 REQD ). PRE-POSITION. 

SEAL FUR 1-1/4" STRAPPING (4 REQD, 2 PER JOINT). SEE GENERAL 
NOTE "M" UN PAGE 2, . 

( SPECIAL NOlES CONTINUED) 

THE PARTIAL UNIT PROCEDURES SHOULD BE APPLIED NEAR THE CEN lER OF 
THE CAR LENGTH, BUT NOT IN THE DOOWAY AREA. ALSO, THERE 
SHOULD BE AT LEAST ONE (I) LOAD UNIT BE1v.£EN THE PARTIAL UNIT 
AND A CENlER GA'E. . 

FOR THE SHIPMENT OF A PARTIAL UNIT CONSISTING OF ONE OR TWO 
LAYERS, THE PROCEDURES SHOWN ON PAGE 40 MAY BE MORE ECONOMI -
CAL. 

BEARING PIECE, 2" X 6" X 
38-1/l" ( 2 REQD ) • NAIL W 
THE STRUTS W/l-IOd NAILS AT 
EACH END. 

PIECES W/2-lOdlN~Al~L~S~------__.,-<~ 
AT EACH END.-

SlRUT LEDGEJ, 2" X 2" X 
38-1/2" ( 2 REQD ). NAIL 
TO THE SUPPORT PIECE W/2-
10d NAILS AT EACH END. 

FIUER ASSEMBLY A 
THIS SPACER ASSEMBLY IS DESIGNED FOR 
USE IN THE PLACE UF ONE OMITTED LAYER 
OF CONTAINERS. NOTE THAT IT MUST BE 
ASSEMBLED IN PLACE. 

FIW:R ASSEMBLY B 
THIS ASSEMBLY IS DESIGNED FOR USE IN THE 

. PUCE OF TWO OMITTED LAYERS OF CONTAINERS. 

PROCEDURES FQR SHIPMENT Of PARTIAL UNIT Of CONTAINERS CROSSWJSE 
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INDICATES TYPICAL CENTER GATE, 

POSITIONING Of PARTIAL CONTAll'-l:RS­
l!NGTHWISE UNIT WITHIN A LAYER 

SPECIAL NOTES: 

I. SHIPMENTS OF COMPLETE ROUNDS SHOULD CONSIST OF FULL-HEIGHT 
AND FULL-LAYER UNITS 10 THE MAXIMUM EXTENT POSSIBLE. HOWMR, 
THE END OF A LOT, OR THE QUANTITY OF ITEMS NEEDED 1tJ FILL A 
REQUISITION, MAY NEaSSITATE THE SHIPMENT Of ONE OR MORE LESS­
THAN-FULL PALLET UNITS WITHIN A LOAD. THE PIUCEDURES ON THIS 
PAGE ARE PRESENTED AS GUIDANa IN THE SHIPMENT OF A PARTIAL 
UNIT WITHIN A CONTAINERS•LENGTHWISE LOAD, 

2. A LESS-THAN-FULL HEIGHT PALLET UNIT OF LENGTHWISE-POSITIONED 
CUMPLETE ROUNDS WHICH IS 10 BE SHIPPED WITHIN A LAYER OF A LOAD 
HAS NO LIMITATIONS AS TO THE NUMBER OF LAYERS ON THE PARTIAL 
UNIT. THE DEPICTED PROCEDURES SHOW THE B«ACING OF A 3-IAYER 
UNIT WITHIN A l.OAD. THE PRINCIPLES CAN BE ADAPTED 'It.I SUIT OTHER 
SIZE PARTIAL UNITS, 

3, A PARTIAL UNIT MUST C:UNSIST OF FULL LAYERS OF SMN (7) CUNTAINERS 
OR AN APPROVED FILLER ASSEMBLY, AS DETAILED BY DRAWING 19-48-4079/<4-
20PMI002, MUST BE INSTALLED IN THE PLACE OF OMITTED CONTAINERS. 

"· 

5. 

6. 

THE FILLERS AS REFERENCED IN SPECIAL NOTE 3 AND THE DUNNAGE DEPICTED 
ABOVE fQI THE SHIPMENT OF THE PARTIAL UNIT MAY BE REMOVED WHEN A 
SHIPMENT REACHES DESTINATION. OR IF DESIRED, THE FILLERS MAY REMAIN 
WUH THE UNIT DURING SlORAGE (IF APPLICABLE) fQR POSSIBLE USE IN A 
FUTURE SHIPMENT, 

THE 'POSITIONING OF PARTIAL CONTAINERS-LENGTHWl:i~ UNIT IN' A LAYER" 
VI~ ABOVE DEPICTS A PORTION OF A C:UNVENTIONAL BOX CAR LOAD, 
HOWEVER, THE PROaDUIES ARE ALSO APPLICABLE FOR l.OADS IN CARS 
EQUIPPED WITH l.OAD DIVIDER BULKHEADS, 

THE PARTIAL UNIT PROaruRES SHOULD BE APPLIED NEAR THE CENTER OF 
THE CAR LENGTH, BUT NOT IN THE DOOFtNAY AREA, ALSO, THERE SHOULD 
BE AT LEAST ONE (I) LOAD UNIT BETWEEN THE PARTIAL UNIT AND A 
CENTER GATE, 

l(EY NUMBERS 

(j) PARTIAL-UNIT GATE (2 REQD ), SEE THE "PARTIAL-UNIT GATE A" DETAIL 
BELOW. SEE GENERAL NOTES "K" AND "L" ON PAGE 2 AND SPECIAL 
NOTE 3 AT LEFT. 

® STRUT, "" x "" x 32-5/8" (2 REQD ). lOENA!J:. 'It.I THE VERTICAL PIEas 
OF THE PARTIAL-UNIT GATE, PIECE MARKED (!) , W/Z-16d NAILS AT 
EACH END. 

STRAPPING BOA~ 2" X 4" X 3"" (2 REQD ), NAIL TO THE STRUTS, 
PIECES. WllKED 1t:.J , W/J-IOd NAILS AT EACH END. 

UNITIZING STRAP, 1-1/4" X .031' X .035' BY A LENGTH ro SUIT STEEL 
STRAPPING (2 REQD ). PRE-POSITION, 

@ SEAL FOR 1-1/<4' smL STRAPPING (<4 REQD, 2 PER JV!NT). SEE GENERAL 
NOTE "M" ON PAGE 2, 

VERTICAL PIECE, 2 • 
l< 6" X 12" (2 REQD ), 

PARTIAL-UNIT GA'IE A 

THE 1.0CATION OF THE VERTICAL PIECES MUST BE ADJUSTED 'It.I MATCH 
THE VERTICAL PIECES Of THE APPLICABLE aNTER GATE, SO AS TO ALIGN 
WITH THE DUNNAGE PIECES OF A UNIT. 

PAGE 38 PROCEDURES FOi< SHIPNENT Of PARTIAL UNITS Of CONTAll'-l:RS l£NG1HWISE 
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• 

• 

SEAL FOR 1-1/4" STlAP (2 REQD ), 
OIMP EACH SEAL WITH TWO PAIR 
Of NOTCHES, IOSITION CONTAINER SO AS 10 BE 

aNTERED ON THE WIDTH OF THE 
UNIT, 

UNITIZING STlAP I 1-1/4" 
X .031" OR .035• X 15'-6" 
WNG STEEL S'llAPPING 
(2 REQD ), 

SECURENENT OF OI£ CONTAl~R 

FOSITION CONTAINEiS so AS. 1U BE 
aNTERED ON THE WIDTH o.F THE \l!'llT. 

• I 

UNITIZING STlAP, 1-1/4" X .031" OR 
,035• X 16'-6' WNG STEEL STlAPPING 
(2 REQD ), 

SEAL FOR 1-1/4" STlAP (2 REQD ), 
OIMP EACH SEAL WITH TWO PAIR 
Of NOTCHES, 

•AOfl• ., fAICW :>t':>tll 

UNITIZING S'llAP, 1-1/4' X . 
.031' OR ,035• X 16'--0' I.ONG 
iTEEL STRAPPING ( 2 REQD ) • 

SECURENENT Of lWO CONTAl~RS 

SPECIAL N01ES1 

I, SHIPMENTS OF CUMPLE'IE llOl.N)S SHOULD CONSIST Uf PULL-HEIGHT 
AND FULL-LAYER UNITS'.1U .. THE MAXIMUM EXT!NT FOSSllLE. HOWEVER, 
THE END OF A I.OT, OR THE QUANTITY OF ITEMS NEEDED IQ FILL A 
lEQUtsmON, MAY NECESSITA'IE THE SHIPMENT OF UNE OR MORE 
LEFlOVER CONTAINEIS, LEPIQVER OJNTAINERS ~ DESClllED AS A 
QUANTITY OF CONTAINERS WHICH ts INSl.J'FICIENT 1U FORM A FULL­
LAYERED PARTIAL UNIT FOR SHIPMENT EITHER ON 'R.JP UF A LOAD AS 
SHC.IWN ON PAGE 40 OR WITHIN A LAYER AS SHOWN ON ll'GES 'ST 
AND 38. 

SEAL FOR 1-1/4' STlAP (2 REQD ), 2. SHIPMENT OF LEFlOVER CONTAINERS ·15 APPLICABLE fOR CUNUS AND 
OCONUS RAILROAD SHIPMENTS FllOM DEPOT 10 DEPOT OR FROM 
DlfOT IQ POSTS, CAMPS, AND STATIONS, OR, Ul'UN APPllOVAL 
FROM HIGHER HEADQUARTERS, FOR SHIPMENTS FllOM LOAD, /dltAllll, 
AND PACK PLANTS 'R.J DEIU1S, ~A WAD CONTAINING 
LEFJUVIR OJNTAINEIS IN. AN AMOUNT WHICH IS LESS THAN A FULL 
LAYER, AND SECURED 1U THE lUP OF A FULL OR PARTIAL UNIT, MUST 
NOT IE DESTINED FOR SHIPMENT OVERSEAS IY WATER CARRIER. 

STlAPPING BOARD, 2' X 4' X 19" FOR 
4 CXINTAINEIS, 13' FOR 3 CONTAINERS, 
25"FOI 5, AND 31" EOR I> CONfAl,N­
ElS (2 REQD ). 

: I 

CRIMP EACH SEAL WITH TWO 
PAIR OF NOTCHES, 

SECURENENT Of FOUR CONTAINERS 

3, OBVIOUSLY, A PAWT UNIT WITH ONE OR WRE CONTAINllS 
STlAPPED 10 THE 'IOP MUST IE FOSITIO NED IN THE 10P LAYER OF· A 
LOAD. THE PREFERRED LOCATION WOULD IE NEAR THE CENTER AREA 
0 f A CAR IF A FULL LOAD IS BEING SHIPPED, 

4. THE PIOCEDURES ON THIS PAGE ARE APPLICABLE IUR THE SHIPMENT OF 
LEF'IOVER CONTAINERS IN ANY OF THE LOADS DEPIC'IED HEREIN. 

5, THE UNITIZING STlAP MAY IE THREADED UNDERNEATH THE 1UP LAYER 
OF THE PALLET UNIT, IF DESIRED, IN LIEU OF AllUUND THE COMPLE'IE 
UNIT, AS SHOWN. 

PROCEDURES RlR SHIPNENT Of LE.fTOVER CCWTAl~RS PAGE 39 
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r------------------------==-~-==-~· 

VERTICAL UNITIZING S11AP, 1-1/4" X .OSI• 01 .035" 1Y 
A llNGTH 10 SUIT STEEL SllMflNG (2 IEQO ). POS~N 
NIAi THE PALLET POSlS. 

flGUIE-8 UNITIZING S11AP I 1-1/4" x .091. 01 .035" 8Y 
A llNGTH 10 SUIT STEEL SllAl'PING (I IEQO ). POSITION 
NEAi THE. QNTEI <JF 11IE UNITl.Lll!Dl'll. 

INDICATES 1WO ( 2) l•V4" S.,.., SEALS. 

SECUREMENT ()f PARTIAL UNIT '* RlP 

THIS PllOaOUIE IS APPLICABLE 0 NLY IQI USE IN A CONTAINERS CIOSSWISE 
LOAD.~ THE PARTIAL UNIT ON lOP IS LIMITED 'Kl NOT A.'ORE THAN -,w..; (2) 
1WO (2) LAYW OF C:ONTAINUS. !IOI SHWMl!NT Of A.'OIE THAN 1WO LAY-
ERS OF CONTAINERS, 01 AN ALTHNATM METHOD IQR ONE OR 1WO LAYEIS1 
REFER 1U THE PllOCEOUIES 0 N PAGES 'SI ANO 38. 

PACE 40 
PROCEDURES FOR SHIPNENT Cf PARTIAi. UNITS - ,_,, ,...,. PRO.ECT CA 22514-85 
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• 

INOICATU A SIDI OF A 
4" X 4" S11UT, 

BEVEL-CUT 
BEVEL CUTTING THE S11UTS AS SPfCIFll!D WILL FACILITATE 
INSTALLING THE S11UTS WITH A "DllVE FIT". ~· 
DO NOT BEVEL A COINER t.'OIE THAN ONE-HALF INCH 
( 1/.1" ). 

VERTICAL PIEQ, 2" X 4" X 66" (2 REQD ), 
NAIL 10 THE STRUTS W/.1-IOd NAILS AT 
EACH JOINT. 

INDICATU 'IYPICAL aNTH GATE. 

lllVEL CUT THIS CVINER 
<J NLY • S11UTS A.IE 
VllY SHOil. 

HORIZONTAL STIUT BRACING, 2" X 4" 
BY A LENGTH 10 SUIT ( .C IEQD ) • 
NAIL 10 THE S11UTS W/.1-IOd NAllS 
AT EACH JOINT. 

STRUT INSJAU.ATION 
SEE GENERAL NOTE "5" ON PAGE 3 FOR 
ADDITIONAL S11UT INSTALLATION CR:9-
ANGE. 

CENTER GATE "A" IS SHOWN AS TYPICAL. 

TYPICN. STRUT BRACING 
SEE GENERAL NOTE "R" ON PAGE 2. 

DETAILS 
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FILLER PIECE, .2" X 6" BY CAR WIDTH MINUS 1/.!" IN LENGTH (ONE 
REQUIRED FOR EACH HORIZONTAL l'IECE ON THE CENnR GATE). 
ALIGN WITH THE HORIZONTAL PECES AND NAIL 10 THE VUTICAL 
PIECES OF THE CENnR GAn W/J-lOd NAILS AT EACH JOINT. 

POSITION THIS SIDE 
OF BULKHEAD AGAINST .-" 
JffE CAR END WALL. ~ 

NOn 0: 

IF A BOX CAR 10 BE LOADED HAS IOWED END WALLS WHICH ARE IOWED OUT­
WARD K>RE THAN TWO INCHU (2" ), EITHER FIUM SIDE 'It.I SIDE "1R FROM 
FLOOR 10 llOOF, AN END-OF-<:Al BULKHEAD MUST IE INSTALLED 10 PROVIDE 
A "SQUARED OFF" SURFACE FOR THE LOAD AT THE END OF THE CAR. THE BULK­
HEAD IS Al'l'l.ICABLE FOR USE AT THE END "1F A WAD IN A CUNVENTIONAL IOX 
CAR OR IN A CAR EQUIPPED WITH LOAD DIVIDER BULKHEADS, OR AT THE END "1F 
A CAI EQUIPPED WITH Ml!CHANICAL llACING DEVICES, IF DESIRED, IN LIEU 0 F 
USING CllOSS MEMBERS. THE IULKHEAD MAY IE FAIRICAnD FllUM A CENnR 
GA1E l'OR THE UNIT THAT IS 10 BE LOADED ANO FOR THE UNIT POSITIONING 
( LENGTH'NISE OR CllOSSWISE ). NOn THAT THE GATE MUST IE l.'Ll91FIED BY 
"1MITTING THE 2" X 2" STRUT LEDGERS AND THE GAn H0-1.D DOWN PIECES. A 
K>DlflliD CENTER GAn "A', AS DETAILED ON PAGE 12, IS SHOWN AS TYlllCAL. 

THESE 2" X 6" HORIZONTAL 'iCES AND 2" X 6" VElllCAL PIECES 
ARE PART "1F THE K>DIFIED CENTER GATE. SEE 'NO'ff 0 ' 
ABOVE. 

END-Of-CAR BUL"l£AD 
SEE 'NOT! 0 'ABOVE. 

TIE WIRE APPLICATION B 
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NO. 14 GAGE WIRE BY A LENGTH 10 SUIT. 
THREAD UNOEl THE TEDOWN STRAPS AND TWIST 
AllOUND ANTI-SWAY BRACE. 

10P-OF-LOAD ANTI-SWAY BRACE "8". 

PARTIAL VfiW SHOWING 
llOP LAYERS OF A UNIT."' 

10P OF LOAD ANTI­
SWAY BRACE 'A". 

L---- NO. 14 GAGE WIRE BY LENGTH 10 SUIT. 

TIE WIRE APPLICATION A 

PORM TWO l.QOPS Al!.IUND TtiE SnAP­
l'ING BOARD AND THE ANTI-SWAY BMCE 

AND TWIST 'IV PREVENT DISLODGEMENT. 



INDICA'llS DOOR 
OPENING, 

GATE HOID-OUWN CLEAT, 2• X <4" X 18" 
( <4 HQD ), CENTER A CLEAT AIOVE THE 
END VERTICAL PIECE ON THE CENTER GATE, 
OR AIOVE THE RISER PIECE ON A GATE 
M:>DIFIED AS SHOWN IEIDW, NAIL 10 

~,.~--GATE HOLD-OOWN, 2• x 6" BY DQOR OPENING 
WIDTH PWS 2<4" (MIN) ( 2 .IEQD ), NAIL 10 THE 
CAR SIDEWALL W,/!5-12d NAILS AT EACH END, 

A GATE HOW-DOWN W/5-lOd NAILS, 

INDICATES STRun. 

AllERNATIVE GAlE H<U-DOWN 
THIS VreN DEPICTS AN ALTHNATM METHOD OF CENTER GATE "A" HOID-DOWN WHICH CAN 
IE USED, IF DESIRED, l'W.JVIDING THE CAR HAS NAILAILE SU>EWALLS, THIS METHOD MAY IE 
A"lllDllNLIEU OF USING THE GATE HOID-DOWN PIECES WHICH ARE PART OF A CENTER GATE, 
~IN THE EVENT THAT NEITHER CENTER GATE IS LOCATl!O IN OR NEAR THE DOOfNAY AREA, 
THE GATE HOID-DOWN CLEAT MAY IE DOUBLED AND NAILED TO THE CAR SIDEWALL 10 ,._,_ 
VIDE A HOID-DOWN~ QMIT THE 2" X 6" GATE HOID-DOWN PIECES, 

RISER PIECE, 2" X 4" X 2<4• (2 REQD PER GATE), POSITION 10 
EXTEND ABOVE THE VERTICAL PIECES OF THE CENTER GATE. SECURE 
BY NAILING 10 THE HORIZONTAL PIECES ON THE CENTER GATE f 
W/.1-IOd NAILS AT EACH JOINT, . 

HORIZONTAL PIECE OF CENTER GATE •A•, 

CENlER GAlE MODIFICATION 
THE M:>DIFICATION PROCEDURES SHOWN: IN THIS VIEW ARE APPLICABLE FOR THE CENTER GATES "A" WHICH HAVE 
THE VERTICAL PIECES INSET FllOM THE ENO OF THE HORIZONTAL PIECES AS SHOWN ABOVE, THE RISER PIECE 
WILL PIOVIOE A A/EANS FOR THE GATE IQ CONTACT THE GATE HOLD-DOWN AS SHOWN IN THE "ALTERNATIVE 
GATE HOID-DOWN" DETAIL AJ THE TOP OF THIS PAGE, 
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GATE HO 
10" (DO:LE~WN, 2" X 3" X 
THE FIRST PIECJ .£ REQD ) • NAIL 
PIECE W/l·lOd N THE FILL 

MA
THENSECOND PIEt~~N.LA AMINATE 

NER. LIKE 

HORIZONTAL X 38-1/l" ( 6 PIECE, 2• X 6" 
10 THE VERTI~~ ). NAIL 
W/3-10d NAILS PIECES AT EACH END 

GATE HOLD 9" (DOUBLEDDOWN, 2" X 4" X 
THE FIRST PIEdE (~ RIOD ). NAIL 
PIECE W/l-lOd THE FILL 
THE SECOND p~~LS. LAMINATE 
MANNER. IN A LIKE 

VERTICAL PIECE -.------ -------
LOAD 36" • 2 X 6" X n • FOR A l·HIGH LU;DFO(R A 2·HIGH ------

2 REQD ). 

HORIZUNT ( 8 REQ AL PIECE, 2• X , 
PIECES ~~-~~IL 10 Tl:E ~ER~J'~' 
JOINT. NAILS AT EACH 

STRUT LEDGE . 
NAIL 10 TH R, 2" X 2• OR 2" 
It.ID;;. E VERTICAL PIECES ~~~ X <IO" ( 8 REQD ) 10d NAILS AT EACH 

END VIEW 

FILL PIECE 2" X 6 , 
~~:~ ~T Tic~EJORTIC::L 

3

:i;JE~ ~~Dl). 
CENlER GAlE E INT. w Od 

~H~S PGATE IS FOR USE IN AGE 4. SEE SPECIAL T~E LOAD SHOWN OTE 6 ON PAGE 5. 

VERTICAL 2·HIG PIECE, 2" X 6" H LOAD 36" X n" FOR A 
LUAD (2 REQD ). FOR A l·HIGH 

FILL PIECE 2" ( 1 REQD >' N/ 4• X 38-1/l" 
TICAL PIECES .)}.i TO THE VER-
AT EACH END. ·10d NAILS 

lf·T,---
57.!'.' 2 

STRUT LEDGE ( 6 REQD ) ~· 2" X 2" 0 R 2" X , 
W/l-10d NA1it'IL 10 THE VERTICA~ x 38-1/l" AT EACH END• PIECES 

12" 

39' 

END VIEW 

CENlER GAlE F 
THIS CENTER SHOWN ON GATE IS FOR USE IN 
6 ON PAGE ~~GE 6. SEE SPECIAL T~~~~AD 
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• 
PLYWOOD, I~" THICK BY THE UNIT WIDTH UR 
LENGTH BY THE WAD HEIGHT (2 REQD ), NAIL 
10 THE VHTICAL PIECES W/l-6d NAIL MRY 6", 
.t:!Qlh THE WIDTH (J F THE PL 'YWOOD WILL BE 
UNIT WIDTH IF THE LENGTH OF THE UNIT IS 
PMALLEL WITH THE. SIDEWALL OF A CAA, AS 
TYPICALLY SHOWN IN THE WAD ON PAGE <4 
01 UNIT LENGTH IF THE WIDTH VF THE UNIT IS 
PMALLEL WITH THE SIDEWALL VF A CAR, AS 
TYPICALLY SHOWN IN THE LOAD UN PAGE 6. 
PLYWOUD MAY BE ALLOWED TO EXTEND BE'IUND 
THE UNIT LENGTH OR WIDTH, IF DESIREQ. 

T• P•CE, 2" X.6" BY A LENGTH TO 
SUIT (2 REQD ) , POSITIU N UNDER 
AND IN CONTACT WITH THE uprw.gST 
STRUT LEDGERS AND,.01 UNDER THE SEOJ ND 

,&TRUT LEDGERS FllJM THE IOTIOM, NAIL 
TO THE VERTICAL PIECES OF THE GATES 
W/<4-IOd NAILS AT EACH JVINT, 

TIE PIECE APPLICATION 
THIS l'llQCEDUIE IS APPLICABLE FOR USE WITH ANY 
TWO CENTER GATES FOR SINGLE IVWS OF PALLET 
UNm. NOTE THAT THE TIE PIECES SHOULD BE 
APPLIED AFTER THE GATES AND STRUTS HAVE BEEN 
INSTALLED. 

INDICATES A TYl'IC«L CAR WIDTH CllllTEI GATE, WITH THE 
HORIZQNTAL PIECES VMITRD (I IEQD ). SEE THE APPLICABLE 
CENTER GATE DITAIL RJR l.OCATIO N OF THE VERTICAL PIECES 
AND THE STRUT LEDGERS, 

I 
GATE HOLD OVWN 
PIECE MUST BE 
UCURED 11.J THE 
PLVWOVD. 

PLYWOOD CENlER GAlE Al.lERNATIVE 

CENTER GATE "8" IS SHOWN AS TYPICAL, PLVWWD MAY BE USED 
IN LIEU OF THE HORIZONTAL PIECES VN ANY aNTER GATE DEPICTED 
HEREIN, INCLUDING THOSE WHICH AIE FVI THE BRACING OF A 
SINGLE llJW, 

ll'QCATES A TYPICAL CENTER GATE FOi A SINGLE JQW (2 REQD ), 
SEE THE "CENTER GATE E" 01 "£ENTEi GATE F" DETAIL ON PAGE 
44 DEPENDING UPON THE ORIENTATION (.If THE PALLET UNITS. 
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If THE SPACE WILL IE K>RE THAN THE 9" 
MAXIMUM, REFER 10 THE "ALTHNATM 
DOORWAY PIOnCTtoN A-2• VIEW BEIOW 
POI GUIDANCE. SEE "NC>lE e • AT 

THE ltlGHT. -----------__,A 

NOn e: 

~~~~~l~MET~lO N ( 6" MIN, 9• MAX) IS ALIOWED 10 PllOVIDE POR 
TRANSIT. NOIMAL IONGllUDINAL SHIFTING OF A IOAD IN 

INDICAns FIOOR. 

INDICAns PALLET UNIT. 

FILLER PIECE, 1" X 6" IV A LENGTH 10 
PIOVIDE A SPACE OF BElWEEN 6" AND 
9" (2 OR 4 REQD PH LAYER). NAIL 
10 THE CAR SIDEWALL W/l-6d NAIL 
EVERY a• (MINIMUM OF 2 NAILS). 
SEE "NOn e 'ABOVE.---· 

AllERNATIVE DOORWAY PROlECTION A-1 

THIS METHOD OF DOORWAY PIOnCTIClN IS POR USE IN CARS HAVING NAILAILE 
SIDEWAW AND EQUIPPED WITH CONVENTIONAL SLIDING DOORS, AND IS APPLI­
CABLE ONLY POR THE SIDE OPPOSln THE IOADING SIDE OF THE CAR. THE METHOD 
CAN ALSO BE USED IN CARS EQUIPPED WITH PLUG DOORS1 HOWEVER, A METHOD 
OTHER THAN THE "ALnRNATIVE DOORWAY PROlECTION A-3' PROCEDURES BEIOW 
MUST BE USED ON THE IOADING SIDE OF THE CAR. THE "ALlERNATM DOORWAY 
PIOlECTION C' PllODECURES ON PAGE q MAY BE USED ON THE LOADING SIDE. 

DOOR SPANNER, 2' (MIN) X 6" BY 
DOOIOl'I~ WIDTH PLUS 24" 
(2 IEQD PEI LAYER). POSITION SO 
AS 10 MATCH THE HEIGHTS SPECIFIED 
POI THE HORIZONTAL PIECES OF THE 
.DDOIWAY Pll)nCTION DETAIL. SEE 
'l'On e •ABOVE. 
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DOOR SPANNER, 1" X 6" BY DOOR OPENING 
WIDTH PLUS 24" (2 REQD PER LAYER). POSI­
TION SO AS 10 MATCH THE HEIGHTS SPECIFIED 
FOR THE HORIZONTAL PIECES OF THE APPLI­
CABLE DOOfNAY PROlECTION DETAIL. NAIL 10 
THE CAR SIDEWALL W/5-6d NAILS AT EACH END. 
SEE "N01E e •ABOVE.--------' 

PROJECT CA 22514-85 

INDICAlES 
DOOR 
OPENING. 

INDICATES PALLET UNIT. 

ALlERNATIVE DOORWAY PROlECTION A-2 
THIS METHOD OF DOORWAY PROTECTION IS FOR USE IN CARS HAVING 
NAILABLE SIDEWALLS Ar-I> EQUIPPED WITH CONVENTIONAL SLIDING DOORS, 
AND IS APPLICABLE ONLY FOR THE SIDE OPPOS!n THE LOADING SIDE OF THE 
CAR. SEE THE NOTE UNDER THE "A-1" PROCEDURES. 

INDICATES A FILLER PIECE, 2" X 6" BY A LENGTH 10 EQUAL THE 
LENGTH OF THE FILLER PIECE ON THE OPPOSITE SIDEWALL MINUS 
I" (QUANTITY 10 BE THE SAME AS FOR THE DOOR SPANNERS AND/ 
01 FILLER PIECES ON THE OPPOSllE SIDEWALL). SEE "N01E e " 
AIOVE. 

SuPPORT PIECE, 2' X 4' IV A LENGTH 10 Sl:llTI. (2 REQD ). POSITION AGAINST 
DOOR POST AND NAIL 10 THE DOOR SPANNER PIECES W/J-lOd NAILS AT EACH 
JOINT. 

AllERNATIVE DOORWAY PROlECTION A-3 
THIS VIEW DEPICTS THE DOOR OPENING OF A CAR AS IT APPEARS WHEN WOKING AT IT FROM OUTSIDE OF THE 
CAR. THE METHOD OF DOOrNAY PROnCTION IS FOR USE IN CARS HAVING NAILABLE SIDEWALLS AND EQUIPPED 
WITH CONVENTIONAL SLIDING DOORs, AND IS APPLICABLE FOR THE LOADING SIDE OF THE CAR. NOTE THAT THE 
ADJACENT PALLET UNITS MUST BE POSITIONED APPICJXIMAnLY 1-3/4• (REF) FROM THE CAR SIDEWALL (1/4" II/ORE 
THAN THE THICKNESS OF THE DOOR SPANNER PIEaS) 10 FACILITAlE THE INSTALLATION OF THESE DOOR SPANNER 
PIECES. THE VIEW SHOWN ABOVE IS FOR A 1WO LAYER LOAD. 

DOORWAY PROlECTION 



DOOllWAY PROTECTION-GATE STIAP, 
1-lf.4" X .035" X 3'-0" (REF) NAIL­
ON TYPE STEEL STIAPPING ( 4 REQD 
fll LAYEii OF LOAD). NAIL 10 GATE 
AND CAii SIDEWALL AS SHOWN BY 
THE "'ffffl B" SKETCH BELOW. NOTE 
THAT TYPE I STRAPPING MAY BE 
PVNCHED FOii NAILING IF TYPE 2 
STRAPPING IS NOT AVAILABLE. 

INDICATES LOCATION 
OF 7 (MIN)-4d NAILS 

"' ....... \ . 

_VIEW B 

INSIDE WALL. 

THIS VIEW DEPICTS THE LOCATION OF THE 
NAILS FOii SECURING THE DOOrNAY PRO­
TECTION-GATE STRAP. NOTE THAT THE 
STIAPS MUST BE APPLIED 10 THE CAii SIDEWALL 
PltlOlt 10 llOllTICININO'THI MlllAC!NT UNm. 

JIA1. FOR 1-1/4" STRAP (2 REQD PH 
STRAP). DO UllE CRIMP EACH SEAL 
WITH TWO PAIR OF CRIMPS. 

INDICATES DOOll OPENING. 

IN>ICATES CAii SIDEWALL. 

HORIZONTAL PIECE, 1" X 6" BY 00011 OPENING. 
WIDTH (2 REQD PEit LAYER). NAIL 10 THE 
VEllTICAL PIECES W/3-«J NAILS AT EACH END. VEllTICAL PIECE, 2 • 

x 3" x 72" SEE THE "DOOrNAY PROTECTION" DETAIL ON 
PAGE 12 FOii HEIGHT LOCATIONS. (2 REQD~. 

INDICATES 00011 OPENING. 

INDICATES CAR 
SIDEWALL. 

Al.lERNATIVE DOORWAY PROlECTION B 

THIS METHOD OF DOOrNAY PROTECTION IS FOR USE IN CAltS EQUll'PliD WITH 
CX>NVENTIONAL SLIDING 000115 WHEN THE DOOR POSTS ARE STEEL WITHOUT 
NAILING HOLES AND THE CAR SIDEWALLS ARE NAILABLE. THE VIEW SHOWN 
AI0'4 IS FOR A lWO-LAYEl LOAD. 

DOOrNAY PROTECTION STIAP, 1-1/4" X .035" OR .031" STEEL STIAPPING 
BY DOOll OPENING; WDTlt'llL\JS 81-0" IN LENGTH (2 REQD PER LAYER). 
INSTALL FROM TWO (2) PECES. THUAD ONE END THRU A STRAP ANCHOlt 
PLATE AS SHOWN BY THE "APPLICATION OF STRAPl'ING 10 STRAP ANCHOlt 
PLATE" DETAILS BELOW, NAIL STIAP ANCHOll PLATE 10 CAii SIDEWALL W/4 
SIGNODE MICIOLOCK NAILS. 

DOOR SPANNER END 
OF STIAP. 

ISONETRIC VIEW 

INDICATES STRAP 
ANCHOR PLATE 
(2 REQD PER 
STIAP). 

INDICATES STRAP 
ANCHOR PLATE. 

·APPLICATION Of STRAPPING 
TO STRAP ANCHOR PLAlE 

THESE VIEWS DEPICT THE l'llOPEl THREADING OF A DOOl!NAY 
l'llOTECTIO N STRAP THRU AN ANCHOR Pl#. TE. 

Al.lERNATIVE DOORWAY PRO'ECTION C 
THIS METHOD MAY BE USED IN CARS EQUIPPED WITH El fHER PLUG TYPE 
DOORS OR CX>NVENTIONAL SLIDING DOORS, BUT ONLY IF THE CAR IS ' 1·1 
EQUIPPED WITH llKllAILI •SIDEWALLS. IF THE CAR IS EQUIPPED WITH SPECIAL 
ANCHOR RODS IN THE CAR DOOR POSTS, THE DOOFNIAY PROTECTION 
STRAPS MAY BE SECURED 10 THESE RODS IN LIEU OF ATTACHING 10 THE 
CAR SIDEWALL WITH STRAP ANCHOR PLATES. 

DOORWAY PROJECTION 

PRO.ECT CA 22'Y4-85 
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DOORWAY OPINING. 

SIDE BLOCKING, 2" 
X 6" X 38" (DOUBLED) 
(2 REQD FOR EACH LOAD 
UNIT REQUIRING I OR 2 
BUNDLING STT!APS ) • NAIL THE 
FIRST PIECE 10 THE CAR Fl.00 R 
W/!5-16d NAILS. NAIL THE SEC-
0 ND PIECE 10 THE FIRST IN A 
LIKE MANNER. OMIT ANTI-SWAY 
BRACE AT FLOOR llVEL. 

PACE. 48 
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FILLER BIOCK, 1" X <4" X 9" (2 REGI> ). 
NAIL 10 A VERTICAL PIECE W/<4-GJ NAILS, 

DOOR SPANNER, 2" X 6" IY DOOR Ol'ENING Wl>TH 
PLUS 2<4" (1 REQD ). POSITION AIOVE THE IOAD 
AND NAIL T .. U A FILLER BIOCK IN10 A VllTICAL 
PIECE W/J-12cl NAILS AT EACH JOINT. NAH. 10 
THE CAR Sl>EWALL W/J-12d NAILS AT EACH END 
(OP1DNAL ). 

HORIZONTAL PIECE, I• X 6" IY DOOR Ol'ENING Wl>TH 
(2 REQD l'ER IAYER ). IOCA'IE AT HEIGHlS AS SPECIFIED 
BY THE "DOORWAY l'llO'IECTION" DETAIL ON PAGE D 
NAIL 10 THE VERTICAL PIECES W/J-GJ NAILS AT EACH END. 

SPACER PIECE, 2" X a• BY A 
LENGTH 10 SIU (I REQD ). 

Sl'llEADER PIECE, 2 • X 3 • MA 'IERIAL 
CUT SLIGHTLY IO NGER THAN 
MEASURED DISTANCE (2 REQD ). 
DIM IN'IO POSITION 10 PIOVl>E 
FOi A WEDGE FIT. 10ENAIL 10 THE 
VERTICAL PIECES W/.H2d NAILS AT 
EACH END. 

STRAPPING IOAID, 2" X 6" IY A LENGTH 10 SUIT (I REQD ), 
NAIL 10 THE IOAD BEARING PIECES, W/l-12d NAILS AT 
EACH JOINT AND 10 THE SPACER PIECE W/5-12d NAILS. 

LOAD BEARING PIECE, 2• X 8" X 
12" ( 2 REQD ) • NAIL 10 THE SPACER 
PIECE W/J-12d NAILS. 

SPACER ASSEMBLY A 

THIS ASSEMBLY IS FOR USE IN THE LOAD 
SHOWN ON PAGE 10 AND MAY 8E USED 
IN THE LOAD SHOWN ON PAGE 6. 

STRAPPING IOAID, 2" X 6" IY A LENGTH 10 SUIT (I IEQD ). 
NAIL 10 THE END PIECES W/2-IOd NAILS AT EACH END. NAIL 
THIU THE FILL PIECE IN10 THE 8EAllNG PIECES W/2-12cl 
NAILS AT EACH JOINT AND 10 THE SPACER PIECE W/J-1211 
NAILS. 

IOAD BEARING PIKE, 2" X 6" X 12" 
(2 RE~D ). NAIL 10 THE.SPACER PIECE 
W/J-12cl NAILS. 

SPACER PIECE, 2" X 6" BY A 
LENGTH 10 SUIT (I REQD ) • 

END PIECE, 2" 
x "" x 10" 
(2 REQD ). 

SPACER ASSEMBLY (AS REQD ). 
SEE THE "SPACER ASSEMBLY B • 

SPACER ASSEMBLY B DETAIL AT RIGHT. 
FILL PIECE, 1" X 6" BY A 
LENGTH 10 SUIT (I REQD ). 
NAIL 10 THE BEARING 
PIECES W/.l-10d NAILS AT 
EACH END AND 10 THE 
SPACER PIECE W/J-IOd NAILS . 

THIS ASSEMBLY IS FOR USE IN THE IOAD 
SHOWN ON PAGE 10 WHEN THE UNITS ARE 
POSITIONED WITH THE CONTAINERS LENGTH­
WISE IN THE CAR AND MAY BE USED IN THE 
LOAD SHOWN ON PAGE 4. 

.u~ A1t---_ DOO'imAY PllO'IECTION STRAP, 1-1/4" X .031" OR 
.035" IY A LENGTH 10 SUIT STEEL STRAPPING 
(AS REQD ) • STAPLE 10 SPACER ASSEMBLY W/J 
STAPLES. SEE "NO'IE $ • BELOW. 

· w.njL TWO (2 ) BUNDLING STRAPS ARE REQUIRED FOR EACH PALLET STA«:K AND/(>R LOAD 
UNIT WHICH IS COMPLE'IELY WITHIN THE DOO'imAY AREA OR WHICH IS NOT RETAINED BY AT 

LEAST SIX INCHES ( 6") OF CAR SIDEWALL ON BOTH SIDES OF THE CAR. ONE (I ) BUNDLING 
STl!AP IS REQUIRED FOR EACH PALLET STACK AND/(>R LOAD UNIT WHICH IS RETAINED BY FROM 
6" TO ONE-HALF THE PALLET/LOAD UNIT WIDli. 

ALlERNATIVE DOORWAY PROlECTl<>N E 

DETAILS 
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INDICA11$ CAI l'IQOI. 

TYPICAL TYPE A 

SIDE FIWR EXTENDING MECHANISM. 

FILL PIEa, 2" X 6" MA'IRIAL POSITIONED ON EDGE BETWEEN CAR 
SIDEWALL AND SIDE FIWR PANEL. RANDOM LENGTH PEaS MAY 
IE USED !OR THE FILL MA'IRIAL. FILL MUST 8E USED BEHIND ALL 
ADJUSTAILE SIDE FILLERS THAT ARE IN CONTACT WITH THE LOAD1 
THAT IS, ..OM THE CAR END WALL 10 A LOAD DIVIDER IULKHEAD. 
SEE "NOTE ct " BELOW. 

THIS VIM SHOWS THE INSTALLATION OF A 'FILL PEa• 
IN A CAR EQUll'PEO WITH A STANDAID ADJUSTAILE SIDE 
FILLER. 

NOTE ct 1 

NAILING OF 'FILL PEaS" IS NOT REQUIRED EXCEPT THAT EACH 
'FILL PEa• LOCATED NEAREST THE DOOR OPENINGS OF THE 
CAR WILL IE SECUllD AGAINST LONGITUDINAL MOVE~NT 
W/l-4d NAIL DIMN T.->UGH THE:llDE FILLER PANEL AND IN10 
THE 'FILL PEa •. 

INDICATES CAR SIDEWALL. 

INDICATES STEEL IEINPORCING. 

------i..-~~~..J~'-Ji'O,_ ___ 2" WIDE rY 3-1/2" HIGH LUMBER AT BASE OF SIDE 
FILLB ASSEMILY. THIS P1Ea IS SHOWN AS A TYPICAL 
CONFIGURATION. IT MAY NOT 8E IN A CAR OR IT MAY 
BE A DlffHENT SIZE. 

TYPICAL TYPE I 

THIS VIM SHOWS A TYPICAL SECTION OF A CAR EQUIPPED WITH HEAVY 
DUTY, S'llEL REINPOllCED, ADJUSTABLE SIOE FILLERS. A 'FILL PIECI!", AS 
SHOWN IN THE "TYPICAL TYPE A" DETAIL AIQVE, IS NOT REQUIRED IN 
CARS SO EQUIPPED. 

PROVISl~S F<lR 8(1)( CARS EQUIPPED WITH I.DAD IHVlllER BULl1£ADS 

1PRO.ECT CA 22S'4-85 
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INDICA11S A 
PAWT UNIT. 

INSTN.l.ATIQI U: STRUT AHE•Y 
LOCKING HN OF LOAD 
DIVIDER BULKHEAD. 

THIS VrtW SHOWS THI STIUT ~y INSTAWD •TWEEN THE 
LOAD DIVIDER BULKHIADS, NOll THIT 1/2" 10 1/4" (10TAL) 
SPAa INTENTIONALLY PllJVIDED llTWB!N M AmMILY AND 
THI IULKllEADS, 

FAlalCATE 10 FIT BETWEEN LOAD DIVIDERS 
MINUS 1/2" 10 3/4". CAUTpN1 THE 
ASSEMBLY IS INTENTIONALLY DESIGNED 
FOi A LOOSE FIT BETWEEN THE LOAD 
DIVIDER BULICHEADS. --------

HOLD DOWN, l" X 8" BY CUT 10 FIT 
BETWEEN LOCKING PINS AT EACH SIDE 
OF THE LOAD DIVIDER ( 2 REQD ). NAIL 
'llQ THE STIUT LEDGEI W/l-6d NAIL 
EWY 12". 

STIUT, 4" X 4" BY CUT 10 FIT 
(2 REQD ). 10ENAIL 10 THE 
BUFFER PIEaS W/2-1211 NAILS 
AT EACH END, 

BUFl'EI PIEa, 2" X 4" BY , 
LOAD DIVlDER WIDTH ( 2 IEQD ) • 

STRUT LEDGER, 2" X 4" BY LOAD DIVIDER 
WIDTH (2 REQD ), NAIL 10 A BUP!ER 
PIECE W/1-lOtl NAIL MRY 12". 

STIUT BRACING, 2" X 4" BY LOAD DIVIDER WIDTH 
( 1 REQD FOR MRY 48" OF STRUT LENGTH), NAIL 
10 THE STRUTS W/J-lOtl NAILS AT EACH END. 

STRUT ASSEMBLY f~ 2-PJ!CE BlUl£ADS 
A STRUT ASSEMBLY IS REQUIRED WHEN THE LOAD BEHIND EITHER LOAD 
DIVIDER BULKHEAD EXCEEDS 50 ,000 POUNDS OP HAZARD CLASS AND 
DIVISION 1.1, 1.2 OR 1.3 EXPLOSIVES. A STRUT ASSEMBLY IS NOT 
REQUIRED POR LOADS OP HAZARD CLASS AND DIVISION 1.4 EXPLOSIVES, 
REGARDLESS OF THE WEIGHT OP THE LOAD. ~: TWO (2) ASSEMBLIES 
AS SHOWN ARE REQUIRED POR A 2-PIECE BULKiiii.'D IF NOT LATERALLY 
ALIGlll!D. SEE "NOTl!c;a" BELOW. 

FABRICATE 10 FIT BETWEEN LOAD DIVIDERS 
MINUS l/2" 10 3/4" , CAUTION1 THE 
ASSEMBLY IS INTENTIONALLY DESIGNED 
FOR A LOO SE FIT BETWEEN THE LOAD 
DIVIDERS. 

STIUT BRACING, 2" X 4" BY LOAD 
DIVIDER WIDTH ( 1 REQD ), NAIL 
10 THE STIUTS W/.S-IOtl NAILS AT 
EACH JOINT, _____ ___... 

HOLD DOWN, I" X 8" BY CUT 10 FIT BETWEEN LOCK­
ING PINS AT EACH SIDE OF THE LOAD DIVIDER (2 
REQD ), NAIL 10 THE STRUT LEDGER W/1-&J NAIL 
EVERY 12". ---------------/ 

NOTE Wilt 

Tiil TWO INTERMEDIATE STRUTS ARE 10 BE EVENLY SPACED ON 
THE WIDTH OF THE DIVIDER BULKHEADS, WITH ADJUSTMENTS MADi 
SO AS 10 ALIGN WITH VERTICAL FRAMING WITHIN THE BULKHEADS. 
IF THE CAR IS EQUIPPED WITH 2-PllCE DIVIDER BULKHEADS AND THE 
BULICHlADS All LAllRAUY ALIGNED WITH EACH OTHER, THE STRUTS 
SHOULD BE ALIGNED WITH THE EDGES OF THE BULKHEADS1 IF THE 

STRUT, -4" X 4" BY CUT 10 FIT ( 4 REQD ), 10ENAIL 
10 THE BUFFER PIEas W/.!-12d NAILS AT EACH END. 
SEE 'NOTE i;;;m• AT LEFT, 

BUFFER PIECE, 2" X -4" BY LOAD 
DIVIDER WIDTH (2 REQD ), 

BULICHEADS ARE NOT ALIGNED, THE "STIUT ASSEMBLY FOR 2-1'1£CE STllUT ASSEMBLY FOR 1-PIECE BULKl£ADS 
11.Jl.K~" MUJT • ~D. SH THE DEtAIL AIOVE. 

PA« 50 • 
llllACP'OMl•,1110¥• 

A STRUT ASSEMBLY IS REQUIRED WHl!R THI LOAD BEHIND EITHl!R LOAD 
DIVIDER BULKHEAD EXCEEDS 50, 000 POUllDS OF HAZARD CLASS AND 
DIVISION 1.1, 1.2 Oil 1.3 EXPLOSIVES. A STRUT ASSEMBLY IS llOT 
REQUIRED FOR LOADS OF HAZARD CLASS AND DIVISION 1.4 EXPLOSIVES, 
REGARDLESS OF THI WEIGHT OP THE LOAD. 

PROVISl()NS FOR BOX ITH LOAD alVlllER BlUl£AllS 

·PR0.£CT CA 2251H5 

STRUT LEDGER, 2" X 4" 
MA TEllAL ( 2 REQD Ji. NAIL 
10 A BUFFER PIECE W/1-IOtl 
NAIL EVERY 12 ". 

• 


