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ABSTRACT 

The U.S. Army Defense Ammunition Center (DAG), Validation Engineering 

Division (SJIVIAC-DEV), was taslced by the TACOM/ARDEC, Logistics Research 

and Development Activity, PIcatinny, NJ, to conduct transportability testing using 

the Smart Tie- Down System manufactured by Creare Incorporated.  The test 

loads consisted of load bays of SCL #23, SCL #2 and 0445 wooden boxes.  The 

testing was conducted in accordance with TP-94-01, Revision 1, July 2002 

"Transportability Testing Procedures." 

The objective of the testing was to evaluate if the Smart Tie-Down System, 

manufactured by Creare Incorporated, could adequately restrain the load bays 

when transportability tested in accordance with TP-94-01, Revision 1, July 2002. 

Based on the results of testing the Smart Tie-Down System did not adequately 

restrain the ammunition loads. 

Deficiences in the Smart Tie-Down System include: 

1. The load tensioning devices are excessively bulky and exceed the CROP 

deck width when used with the load bay of SCL #23 which has a width of 

87 VA Inches. This will prohibit loading of the CROP into an Intermodal 

container. 

2. The Smart Tie-Down System could not secure the load bay of SCL #2 

which has a width of 89 inches. The system could not interface with the 

tie-down rings on the CROP. The system can only secure payloads up to 

85 inches in width without exceeding the CROP deck width and/or 

interfacing with the tie-down rings. 



3. The load tensioning devices backed off during testing and no longer 

adequately held the net. Auxiliary equipment (wire) was required to 

prevent the load tensioning devices from backing off. 

4. The net stretched which caused the load tensioning devices to loosen and 

the load to move excessively. The net stretched between initial tensioning 

and the start of test and during testing. 

5. Auxiliary tools are required to tension the system. 

6. The load tensioning device components are loose items. 

7. There is no limit on the amount of tension that can be applied to the load. 

Therefore, the payload could easily be damaged when tensioning. 

8. The Smart Tie-Down System did not provide adequate load restraint. 

9. The net and tensioning device weight is excessive in that a single net and 

load tensioning devices weigh 119 pounds. 

10. The net and load tensioning devices will not stow in the CROP stowage 

boxes. 

11 .The net frayed during testing at contact points with the edges of the 

containers. 

12. The net does not interface with the SCL load configurations. As designed 

the SCL loads would have to be reduced to accommodate the net and 

tensioning devices. 

13. Unable to secure a high load with a single net. 

14. Installation of the net and load tensioning devices was difficult and 

required an excessive amount of time. The installation required that the load 

tensioning devices be tensioned several times to equalize the tension. 

Therefore, the Smart Tie-Down System, as tested, is not satisfactory to transport 

ammunition. 

Prepared by: Reviewed by: 
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PHILIP W. BARICKMAN JERRY W. BEAVER 

Lead Validation Engineer Chief, Validation Engineering Division 
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PART 1 - INTRODUCTION 

A. BACKGROUND. The U.S. Army Defense Ammunition Center (DAC), 
Validation Engineering Division (SJIVIAC-DEV), was tasl<ed by TACOIVI/ARDEC, 
Logistics Researcli and Development Activity, Picatinny, New Jersey, to conduct 
transportability testing using the Smart Tie-Down System manufactured by 
Creare Incorporated. The test loads consisted of load bays of SCL #23, SCL #2 
and C445 wooden boxes.   The testing was conducted in accordance with TP-94- 
01, Revision 1, July 2002, "Transportability Testing Procedures." 

B. AUTHORITY. This test was conducted lAW mission responsibilities 
delegated by the U.S. Arniy Joint Munitions Command (JMC), Rock Island, IL. 
Reference is made to the following: 

1. AR 740-1,15 June 2001, Storage and Supply Activity Operation. 

2. OSC-R, 10-23, Mission and Major Functions of U.S. Army Defense 
Ammunition Center (DAC) 21 Nov 2000. 

C. OBJECTIVE. The objective of the testing was to evaluate if the Smart Tie- 
Down System, manufactured by Creare Incorporated, could adequately restrain 
the load bays when transportability tested in accordance with TP-94-01, Revision 
I.July 2002. 

D. CONCLUSION. The Smart Tie-Down System was tested in accordance with 
TP-94-01, Revision 1, July 2002. Based on the results of testing the Smart Tie- 
Down System did not adequately restrain the ammunition loads. 

Deficiencies in the Smart Tie-Down System include: 
1. The load tensioning devices are excessively bulky and exceed the CROP 

deck width when used with the load bay of SCL #23 which has a width of 
87 YA inches. This will prohibit loading of the CROP into an intemriodal 
container. 

2. The Smart Tie-Down System could not secure the load bay of SCL #2 
which has a width of 89 inches. The system can only secure payloads up 
to 85 inches in width without exceeding the CROP deck width. The 
system could not interface with tie-down rings on the CROP. The system 
can only secure payloads up to 85 inches in width without exceeding the 
CROP deck width and/or interfacing with the tie-down rings. 

3. The load tensioning devices backed off during testing and no longer 
adequately held the net. Auxiliary equipment (wire) is required to prevent 
the load tensioning devices from backing off. 

4. The net stretched, which caused the load tensioning devices to loosen 
and the load to move excessively. The net stretched between initial 
tensioning and the start of test and during testing. 
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5. Auxiliary loose tools are required to tension the system. 
6. The load tensioning device components are loose items. 
7. There is no limit on the amount of tension that can be applied to the load. 

Therefore, the payload could easily be damaged when tensioning. 
8. The Smart Tie-Down System did not provide adequate load restraint. 
9. The net and load tensioning device weight is excessive in that a single net 

and tensioning devices weigh 119 pounds. 
10. The net and load tensioning devices will not stow in the CROP stowage 

boxes. 
11 .The net frayed during testing at contact points with the edges of the 

containers. 
12.The net does not interface with the SCL load configurations. As designed, 

the SCL loads would have to be reduced to accommodate the net and 
tensioning devices. 

13. Unable to secure a high load with a single net. 
14. Installation of the net and load tensioning devices was difficult and 
required an excessive amount of time. The installation required that the load 
tensioning devices be tensioned several times to equalize the tension. 

Therefore, the Smart Tie-Down System, as tested, is not satisfactory to transport 
ammunition. 
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PART 2 ■ ATTENDEES 

ATTENDEE 

Philip Bariclcman 
DSN 956-8992 
(918)420-8992 

MAILING ADDRESS 

Director 
U.S. Army Defense Ammunition Center 
ATTN: SJMAC-DEV 
1 C Tree Road, BIdg. 35 
McAlester, OK 74501-9053 

Nelson Gravenstede 
DSN 880-2115 
(973)724-2115 

James Kisner 
DSN 746-1773 
(256)876-1773 

TACOM/ARDEC Logistics R&D Activity 
Advanced Systems Concept Office 
AMSTA-AR-ASL 
Picatlnny, NJ 07806-5000 

U.S. Army Ordnance Missile & 
Munitions Center and School 
ATTN: ATSK-CMT-Z 
Redstone Arsenal, AL 35897-6095 

David Hale 
DSN 687-0579 
(804) 734-0579 

Combined Armed Services Command 
DCD - Ordnance 
3901 A Avenue, Suite 250 
Fort Lee, VA 23801 

Major Sabrina Francis 
DSN 687-0002 
(804) 734-0002 

Combined Armed Services Command 
DCD - Ordnance 
3901 A Avenue, Suite 250 
Fort Lee, VA 23801 

Peter Burghardt 
(603) 643-3800, ext. 2365 

Creare Incorportated 
16 Great Hollow Road 
P.O. Box 71 
Hanover, NH 03755 

William Baschnagel 
(603)640-2411 

Creare Incorportated 
16 Great Hollow Road 
P.O. Box 71 
Hanover, NH 03755 
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PART 3 ■ TEST EQUIPMENT 

1. Smart Tie Down System 

Manufactured by Creare Incorporated, Hanover, NH 

2. Truck, Tractor 

5 Ton, 6X6 

Model #: XM818 with winch 

Manufactured by General Products Division, Jeep Corporation 

ID#: 05A-74971-C124-13529 

Weight: 20,955 pounds 

3. Semitrailer, flatbed, breakbulk/container transporter, 22.5 ton 

Model #: M871 

Manufactured by Southwest Truck Body, St. Louis, MO 

ID#: NX03PJ-0063 

NSN: 2330 00 122 6799 

Weight: 15,630 pounds 

4. Semitrailer, flatbed, breakbulk/container transporter, 22.5 ton 

Model #: M872A1 

Manufactured by Heller Truck Body Corporation, Hillsdale, NJ 

ID#: 11-1505 NX05NZ 

NSN: 2330 01 109 8006 

Weight: 19,240 pounds 

5. Intermodal Container 

ID# CMCU 200006-8 

Date of Manufacture: 06/99 

Manufactured by Charleston Marine Containers, Charleston, SC 

Tare Weight: 4870 pounds 

Maximum Gross Weight: 67,200 pounds 
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6. Container Roll in/out Platform 

Model Number: M3 

Serial Number: 0007 

Manufactured by Summa Technologies Incorporated 

NSN: 3990 01 442 2751 

Tare Weight: 3650 Pounds 

7. Container Roll in/out Platform 

Model Number: M3A1 

Serial Number: Yuma 18 122 

Manufactured by Hyundai Precision America 

Tare Weight: 4000 Pounds 
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PART 4 - TEST PROCEDURES 

The test procedures outlined in this section were extracted from TP-94-01, 

"Transportability Testing Procedures," July 1994, for validating tactical vehicles 

and outloading procedures used for shipping munitions by tactical or commercial 

truck, railcar, and ocean-going vessel. 

Inert (non-explosive) items will be used to build the load. The test loads 

will be prepared using the blocking and bracing procedures proposed for use with 

munitions (see Part 7 for procedures). The weight and physical characteristics 

(weights, physical dimensions, center of gravity, etc.) of the test loads will be 

similar to live (explosive) ammunition. 

A.    RAIL TEST. RAIL IMPACT TEST METHOD. The test load or vehicle will 

be secured to a flatcar. The equipment needed to perform the test will include 

the specimen (hammer) car, four empty railroad cars connected together to serve 

as the anvil, and a railroad locomotive. The anvil cars will be positioned on a 

level section of track with air and hand brakes set and with draft gears 

compressed. The locomotive unit will push the specimen car toward the anvil at 

a predetermined speed, then disconnect from the specimen car approximately 50 

yards away from the anvil cars allowing the specimen car to roll freely along the 

track until it strikes the anvil. This will constitute an impact. Impacting will be 

accomplished at speeds of 4, 6, and 8.1 mph in one direction and at a speed of 

8.1 mph in the reverse direction. The speeds will have a tolerance of plus .5 mph 

and minus zero mph. The impact speeds will be determined by using an 

electronic counter to measure the time for the specimen car to traverse an 11 - 

foot distance immediately prior to contact with the anvil cars (see Figure 1). 
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B.    ON/OFF ROAD TESTS. 

1. HAZARD COURSE. The test load or vehicle will be transported over the 

200-foot-long segment of concrete-paved road consisting of two series of railroad 

ties projecting 6 inches above the level of the road surface. The hazard course 

will be traversed two times (see Figure 2). 

r-wAf"jr'W''ieyM'jm 

8 ft. CENTER SPACING 

10 ft CENTER SPACING! 

11       a 
6" X 9" TIE, 6'-0" LONG 

CONCRETE SURFACE 

TYP. TIE HOLDER 
w/ff.'^/.w/M'.w/jK-m'M 9yjr/M/jrKm'0'W-'jr/jr,'jr/jr'»/dr/M'jf-w/jr/M<m 

J 

Figure 2. Hazard Course Sketch 

a. The first series of 6 ties are spaced on 10-foot centers and alternately 

positioned on opposite sides of the road centerline for a distance of 50 feet. 

b. Following the first series of ties, a paved roadway of 75 feet separates 

the first and second series of railroad ties. 

c. The second series of 7 ties are spaced on 8-foot centers and 

alternately positioned on opposite sides of the road centerline for a distance of 50 

feet. 
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d. The test load is driven across the hazard course at speeds that wiii 

produce the most vioient vertical and side-to-side rolling reaction obtainable in 

traversing the hazard course (approximately 5 mph). 

2. ROAD TRIP. The test load or vehicle will be transported for a distance 

of 30 miles over a combination of roads surfaced with gravel, concrete, and 

asphalt. The test route will include curves, corners, railroad crossings and stops 

and starts. The test load or vehicle will travel at the maximum speed for the 

particular road being traversed, except as limited by legal restrictions. 

3. PANIC STOPS. During the road trip, the test load or vehicle will be 

subjected to three (3) full airbrake stops while traveling in the forward direction 

and one in the reverse direction while traveling down a 7 percent grade. The first 

three stops are at 5,10, and 15 mph while the stop in the reverse direction is 

approximately 5 mph. This testing will not be required if the Rail Impact Test is 

performed. 

4. WASHBOARD COURSE. The test load or vehicle will be driven over 

the washboard course at a speed that produces the most violent response in the 

vertical direction. 

Figure 3. Washboard Course Sketch 
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C. OCEAN-GOING VESSEL TEST. SHIPBOARD TRANSPORTATION 

SIMULATOR (STS) TEST METHOD. The test load will be secured inside an 

ISO container and will be positioned onto the STS and securely locked in place 

using the cam locks at each corner. Oscillation of the STS will be started and 

rotate to an angle of 30 degrees plus or minus 2 degrees, either side of center 

and at a frequency of 2 cycles-per-minute (30 seconds, plus or minus 2 seconds 

total roll period). This frequency will be observed for apparent defects that could 

cause a safety hazard. The frequency of oscillation will then be increased to 4 

cycles-per-minute (15 seconds, plus or minus 1 second per roll period) and the 

apparatus operated a period of two (2) hours. An inspection of the load will then 

be conducted. If the inspection does not indicate an impending failure, the 

frequency of oscillation will be further increased to 5 cycles-per-minute (12 

seconds, plus or minus 1 second-cycle time), and the apparatus operated for four 

(4) hours. The operation does not necessarily have to be continuous, however, 

no change or adjustments to the load or load restraints will be permitted at any 

time during the test. After once being set in place, the test load (specimen) will 

not be removed from the apparatus until the test has been completed or is 

terminated. 
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PART 5-TEST RESULTS 

5.1 

Payload: Load Bay of SCL #23 on a Hyundai CROP. 

The load bay consisted of 12 pallets of D563 155MM Projectiles and 2 light pallet 

units of D541 155MM Prop Charges. 

Remarks: The load bay with the net and the load tensioning devices exceeded 

the overall width of the CROP. Therefore, the CROP could not be inserted into 

an intemnodal container. 

Testing Date: 12 August 2003 

Photo 1. SCL #23 Load Bay with Smart Tie-Down System. 
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A.  RAIL TEST. 

Photo 2. Rail Impact Testing of Smart Tie-Down with SCL #23 Load Bay. 

Description Weight 

Flatcar Number: 
OTTX 97099 

68,100 lbs. 

CROP with Load Bay of SCL 
#23 

16,555 lbs. 

Total Specimen Wt.                                                 84,655 lbs. 

Buffer Car (four cars)            |                              257,900 lbs. 

Figure 4. 

Remarks: Figure 4 lists the test components and weiglits of the items used 

during the Rail Impact Tests. 

Impact Number Avg. Velocity 
(mph) 

1 3.5 

2 4.5 

3 6.3 

4 8.1 

5 8.2 

Figure 5. 
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Remarks: 

1. Figure 5 lists the average speeds of the specimen car immediately prior to 

Impact with the anvil. Impact #1 was determined to be a "no test" due to the 

Inadequate impact speed (minimum 4 mph). Impact #5 is the reverse impact. 

2. Following Impact #3 the payload moved 0.13 Inches in the direction of Impact. 

3. Following Impact #4 the center base pallets of 155MM Projectiles moved in 

the direction of impact 1 Inch. The outside pallets of 155MM Projectiles moved 

0.25-0.5 inches In the direction of Impact. 

4. Following Impact #5 the center base pallets of 155MM Projectiles moved 3.75 

inches In the direction of Impact. The outside pallets of 155MM Projectiles 

moved 1.25-2.5 Inches in the direction of Impact. 

B. ON/OFF ROAD TESTS. 

1.   HAZARD COURSE. 

Photo 3. Hazard Course Testing of the Smart Tie-Down System 
with SCL #23 Load Bay 

[Pass No. I Elapsed TimelAvg. Velocity (mph)| 

1       I 2^econd^|^^^^5j^^^^ 

2^econds^^^^^5j7^^^^ 

Figure 6. 
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Remarks: 
1. Figure 6 lists tlie average speeds of the test load through the Hazard Course. 

2. Inspection following Pass #1 revealed that the 155MM Projectile load had 

moved 0.38 inches toward the passenger side. 

3. Inspection following Pass #2 revealed that the 155MM Projectile load had 

moved an additional 0.38 inches toward the passenger side. The 155IVIM 

Projectile load had also moved toward the cab 0.75 inches. 

2. ROAD TRIP: 

Remarks: 

1. The Road Trip was conducted following the Road Hazard Course Pass #2. 

2. Following completion of the Road Trip inspection revealed the top pallets 

(Prop Charges) moved toward the rear of the trailer 0.75-1.25 inches and toward 

the driver's side 1 inch. The Projectile pallets moved toward the driver's side 

1.75-2.75 inches during the Road Trip. The load tensioning devices backed off 

during testing. 

3. The testing was stopped due to the Smart Tie-Down System was no longer 

performing adequately. 

3. PANIC STOPS: Testing was not required since the Smart Tie-Down 

System was rail impact tested. 

4. HAZARD COURSE: Passes #3 & #4 were not conducted due to the Smart 

Tie-Down System was no longer performing adequately. 

5. WASHBOARD COURSE: 

Remarks: 
1. The Smart Tie-Down System was retensioned prior to the start of the 

Washboard Course. 

2. The load tensioning devices backed off 1.0-3.25 inches during the test and 

were no longer providing proper tension to the net. 
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3. The 155MM Projectile pallets moved 2-6 inches toward the passenger side of 

the trailer and an additional 0.75 inches toward the cab during testing. 

4. The top pallets (Prop Charges) moved 1.5-2.0 inches toward the passenger 

side. 

5. Inspection following the completion of the Washboard Course revealed that 

the payload overhung the side of the CROP. 

Photo 4. Washboard Course Testing of Smart Tie-Down System 
with SOL #23 Load Bay. 

Photo 5. Backing off of Load Tensioning Devices. 
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Photo 6. Payload Overhanging the Edge of the CROP 

C. SYSTEM TENSION (POUNDS). 

Load Cell #4 #5 #6 #7 

Start of Rail 
Impact 

1377 961 1064 808 

Completion of 
Rail Impact 

607 467 644 674 

Start of 
Washboard 
Course 
(retensioned) 

1377 1805 378 472 

Completion of 
Washboard 
Course 

5 0 9 24 

Figure 7 

Figure 7 lists tlie load cell data throughout the testing. As shown by the data, 

the net stretched or the binders backed off during testing. This enabled the load 

to move excessively during testing. The load cells were initially preloaded to 

approximately 2,500 lbs. at the conclusion of the loading. During the period 

between the loading and the initiation of the testing, the netting stretched 

resulting in a decrease of preload. The maximum tension experienced during 

testing was 5,380 lbs. for the 8.1 mph (actual 8.1 mph) Rail Impact. However, 
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this may not be representative of actual events due to tine fact that the net 

stretched and the load binders backed off during testing. 

D. CONCLUSION: 

1. The Smart Tie-Down System did not adequately restrain the ammunition 

load during testing and the payload moved excessively during testing. 

2. A single Smart Tie-Down System net could not be used to secure the 

load bay. Two nets were used to secure the SOL #23 load bay. 

3. The load bay with the net and the load tensioning devices of the Smart 

Tie-Down System exceeded the deck width of the CROP. Therefore the CROP 

could not be inserted and tested inside an intermodal container. 

4. During testing the load tensioning devices backed off and no longer 

adequately held the net secure. 

5. The net stretched which caused the load tensioning devices to loosen 

and the load to move excessively. The net stretched between initial tensioning, 

start of test and during testing. 

6. Auxiliary loose tools are required to tension the system. 

7. The load tensioning devices are loose items. 

8. There is no limit on the amount of tension that can be applied to the 

load. Therefore, the payload could easily be damaged when tensioning. 

9. The net frayed during testing at contact points with the edges of the 

containers. 

10. Installation of the net and tensioning devices was difficult and required 

an excessive amount of time. The installation required that the load tensioning 

devices be tensioned several times to equalize the tension. 
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5.2 

Payload: Load Bay of SCL #2 on Summa CROP 

The load bay consisted of 4 pallets of C792 120MM Prop Charges and a Light 

G815/G826 Pallet Unit. 

Remark: Testing of this load was not conducted. The Smart Tie-Down System 

could not secure an 89-inch payload and interface with the tie-down rings on the 

CROP. The loading and securement were not attempted. 

CONCLUSION: The Smart Tie-Down System does not interface with all SCL 

configurations. 



5.3 

Payload: Load bay of two pallets of C445 wooden boxes. 

Remark: This load was assembled especially for the Smart Tie-Down System 

and the C445 pallets were not oriented in the traditional pinwheel pattern. 

Additionally the load tensioning devices were wired to prevent backing off during 

the test. 

Testing Date: 15-25 August 2003 

Photo 8. Smart Tie-Down System with Load Bays of C445 Wooden Boxes. 

A. RAIL TEST. 

Photo 9. Rail Impact Testing of Smart Tie-Down System 
with C445 Load Bay. 
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Description Weight 

Flatcar Number: 
OTTX 97099 

68,100 ibs. 

CROP witli Load Bay of 
C445 

9785 ibs. 

Totai Specimen Wt.                                                 77,885 lbs. 

Buffer Car (four cars)            |                              257,900 ibs. 

Figure 8. 

Remarlts: Figure 8 lists tlie test components and weigints of tlie items used 

during tine Rail Impact tests. 

impact Number Avg. Veiocity 
(mpli) 

1 3.5 

2 3.5 

3 4.5 

4 5.7 

5 6.1 

6 7.0 

7 7.7 

8 8.5 

9 9.1 

Figure 9. 

Remarits: 
1. Figure 9 lists the average speeds of the specimen car Immediately prior to 

impact with the anvil. Impact #1, #2, #4, #6 and #7 were determined to be a "no 

test" due to the inadequate impact speed. Impact #9 is the reverse impact. 

2. Inspection following Impact #5 revealed that one load binder had backed off 

0.13 inches. 
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3. Following Impact #8 the payload moved 0.25 inches in the direction of impact 

and 0.5 inches toward the passenger side. 

4. Following Impact #9 the second binder on the passenger side loosened 0.13 

inches. The payload moved 1.5-2.0 inches in the direction of impact. 

B. ON/OFF ROAD TESTS. 

1.   HAZARD COURSE. 

Photo 10. Hazard Course Testing of the Smart Tie-Down System 
with C445 Load Bay 

^as^Ja|ElapsedTime|Avg^eloc^ 

''^^T26Second^^^^5!^^ 

Figure 10 

Remarks: 

1. Figure 10 lists the average speeds of the test load through the Hazard 

Course. 

2. Inspection following Pass #1 revealed that the payload had moved 1.5-2.5 

inches toward the passenger side. 

3. Inspection following Pass #2 revealed that the payload had moved an 

additional 1.5-1.75 inches toward the passenger side. 
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2. ROAD TRIP: 

Remarks: 

1. The Road Trip was conducted following the Road Hazard Course Pass #2. 

2. Following completion of the Road Trip inspection revealed that the payload 

moved an additional 0.25-1.0 inches toward the passenger side. The passenger 

side pallet also move 0.75 inches toward the rear of the trailer and the driver side 

pallet moved 0.25 inches toward the front of the trailer. 

3. PANIC STOPS: Testing was not required since the Smart Tie-Down 

System was rail impact tested. 

4. HAZARD COURSE: 

I Pass No. I Elapsed Time | Avg. Velocit 

^^^^^^econds I 6> 

25 Seconds I 6. 

Figure 11 

Remarks: 

1. Figure 11 lists the average speeds of the test load through the Hazard 

Course. 

2. Passes #3 & #4 were conducted following completion of the Road Trip. 

3. Inspection following Pass #3 revealed that the load had moved an additional 

0.25 inches toward the passenger side.   The passenger side pallet moved an 

additional 0.25 inches toward the rear of the trailer and the driver side an 

additional 0.25 inches toward the front of the trailer. 

4. Inspection following Pass #4 revealed that the payload moved toward the 

driver side 0.25-1.0 inches. The passenger side pallet moved an additional 0.25 

inches toward the rear of the trailer and the driver side an additional 0.25 inches 

toward the front of the trailer. 
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5. WASHBOARD COURSE: 

Remarks: 

1. The load moved an additional 2.25 inches toward the passenger side. 

2. The load tensioning system was outside the external dimensions of the 

CROP. 

.-^.««...w»*.>«.^v -     ■■-.-=-^. r  r-      . ■v-=....„^..... ... =-,-.:3^ 

Photo 11. Washboard Course Testing of Smart Tie-Down System 

with C445 Load Bay. 

C. SHIPBOARD TRANSPORTATiON SIMULATOR (STS). 

Remarks: 

1. The payload and the Smart Tie-Down System were repositioned and 

retensioned prior to the start of the STS. Therefore, the results of the test are not 

representative. 

2. The CROP and payload were then inserted into an intermodal container. 

3. No significant movement occurred with the payload during the STS Testing. 
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Photo 12. STS Testing of Smart Tie-Down System 

with C445 Load Bay 

D. RAIL TEST. 

Photo 13. Rail Impact Testing of Smart Tie-Down with C445 Load Bay. 
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Description Weight 

Fiatcar Number: 
DODX 48,797 

62,700 lbs. 

CROP with Load Bay of 
C445 inside an Intermodal 
end opening container 

14,655 lbs. 

m Fiatracic with iVILRS Pods 28,265 lbs. 

Total Specimen Wt. 105,620 lbs. 

Buffer Car (four cars)            1 257,900 lbs. 

Figure 12. 

Remarlts: 

1. Figure 12 lists the test components and weights of the items used during the 

Rail Impact Tests. 

2. The Smart Tie-Down System was retensioned and the CROP with payload 

was inserted into an intermodal container for rail impact. 

Impact Number Avg. Velocity 
(mph) 

1 4.2 
2 6.3 
3 8.3 
4 8.4 

Figure 13. 

Remarks: 

1. Figure 13 lists the average speeds of the specimen car immediately prior to 

impact with the anvil. Impact #4 is the reverse impact. 

2. Following Impact #4 the payload moved 0.13-0.5 inches in the direction of 

impact. 

3. Each pallet moved toward the center 0.25 inches. 
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E. SYSTEM TENSION (POUNDS): 

Load Cell #4 #5 #6 #7 

Initial 

Start of Rail 

2529 2355 2207 2220 

1041 984 859 862 

impact #3 

Completion 42 5 653 686 

of Rail Impact 

Start of 135 261 42 15 

Hazard 
Course Pass 
#2 

Completion 103 126 37 54 

of Hazard 
Course Pass 
#4 

Prior to STS 2785 2458 2440 2540 
(Retensioned) 

Start of STS 1035 821 756 838 

End of STS 612 373 397 399 

Prior to Rail 2100 2123 2048 2351 

Impact in 
Intermodal 
Container 
(Retensioned) 

Start of Rail 1260 1171 1227 1349 

Impact 

Completion 1470 1148 588 545 

of Rail Impact 
Figure »14 

Figure 14 lists the load cell data throughout the testing. As shown by the 

data, the net stretched throughout testing. This enabled the load to move 

excessively during testing. The maximum tension experienced during testing 

was 6,664 lbs. for the 8.1 mph (actual 8.4 mph) Reverse Rail Impact. 
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However, this may not be representative of actual events due to the fact that 

the net stretched during testing. 

F. CONCLUSION: 

1. The Smart Tie-Down System did not adequately restrain the ammunition 

load during testing. 

2. The net does not Interface with the SCL load configurations. As 

designed the SCL loads would have to be reduced to accommodate the net and 

load tensioning devices. 

3. The net stretched which caused the load tensioning devices to loosen 

and the load to move excessively. The net stretched between initial tensioning, 

start of test and during testing. 

4. Auxiliary loose tools are required to tension the system. 

5. The load tensioning devices are loose items. 

6. There Is no limit on the amount of tension that can be applied to the load. 

Therefore, the payload could easily be damaged when tensioning. 

7. Installation of the net and tensioning devices was difficult and required 

an excessive amount of time. The Installation required that the load tensioning 

devices be tensloned several times to equalize the tension. 
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PART 6 - LOAD CELL DATA 

The load cells were located on the test specimen as shown below. The load cell 
readings are described on each of the following graphic depletions of each of the rallcar 
impacts, hazard course, road course, and washboard course. 

SMART TIE-DOWN SYSTB/I 

SCL 23 LOAD BAY PAGE C445 LOAD BAY PAGE 

Rail Impact 6-3 Rail Impact 6-17 

Hazard Course No Data 
Hazard Course - Passes #2 - 4 

Pass #1 - No Data 
6-35 

Washboard Course 6-12 Wasiiboard Course No Data 

Rail Impact in Intermodal 

Container 
6-41 

SCL 23 LOAD BAY SENSOR LOCATION 

LOAD 1 

Urecl^" 
yt^^^'^' 

.rtipa'^^ . (!R()P jn.i.'leit>riu;ior tti-txial i:liis[c 
l,ilfi,il. .h.iniuVl 8 (SN: RWI1) 
loniiitiKliii.il, ch.iimol 0 (SN: f Y4'r| 
vcnir,]|. cli.iniii^l 1 (SN: r.Y37) 

•^z  forward end of CROP 

.iKclotoniptci check channel       ,       -^ 
cli^iinel3(SN: CYJI) 

/ load cell clieck channel 
,^-\,, .chiinncl 11 (SN: 153Z44) 
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l^gAD 1 

^^^i^. 

f^Mq^S^:' load celt I.C6 
channel 6 
(SN; 153761) 
forward net 
lower restraint 
left side 

V-load cell LC4 
^    channel 4 

(SN: 153760) 
for-ward net 
irpper restraint 
left side 
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''lliili lomArd end 
ofiCROP   ' 

Ti-:■ U'Wiiiuidinti!. di.uiMi'.,  

Hoi^r.   hnrv..n.l .n .jH ii:liri o( tftllUl 

LOAD 1 - RAIL IMPACT - 4.50 MPH - Load Cells 4, 5, 6, and 7 

2000 

3.40       39.65       39.90       40.16       40.40       40.65       40.90       41.16        41.40        41.66        41.90        42.15 

Tim* (s«conds) 
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LOAD 1 - RAIL IMPACT - 4.50 MPH - Load Coll 4 

Feiward ImpsGt, 

Forward Nat, 

L«l Side, 

Upp«r R«*tralnt. 

2400- 

/ I   .-  
2200- 

MIX = 226: *  I 
2000- 

1800- 

A 
>^l A 1400- v'-* ••"■^•iiiiij *v^%/ i";^^^ 'JklSA^ "WW* ^t/^ "S^^ 

M I 
Inl a/ = 137 'lb \ T 

1000- 
Final =1274t 

800- 

400- 

200- 

0-'  f  ' ' ' ' ' 
39.40        39.65        39.90        40.16 40.40        40.66        40.90 

Time (asconds) 

41.16        41.40       41.66       41.90       42.16 

ChannaU(LC4] 

SN: 163760 

LOAD 1 - RAIL IMPACT - 4.50 MPH - Load Cell 5 

Foiward Impad, 

Forward Not, 

RIflNSIdo, 

Upp«r Roilralnl, 

2400 ■ 

2200- 

2000 - 
Max- 8381b 
 j 

/ 
1600 - 

L 
_  1400 - 

1  1200 • u 4 
1- 

ir\^ WvJ S>SA; •«s/-sA W«/vV* w-Av w/V*«v I 
800- 

Inl a/ = 961 lb Final ■■ 10081b 

600- 

400- 

1  
200- 

0 -J ' ' • ' ' ' ' 
39,65       39.90       40,15        40.40       40.65        40.90 

Time (seconds) 

41.15       41.40       41,65       41,90       42,15 

Ctuinnol S (LCS) 

SN:  168243 
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LOAD 1 - RAIL IMPACT - 4.50 MPH - Load Cell 6 

Foiward Impact, 

Forward N«t, 

LaKSlda, 

Lowar Rasbalnl. 

2600 

2400 

2200 

2000 

1800 

_ 1600 

I 1400 

I 1200 

I 1000 

800 

600 

400 

200 

0 

Max = 2£01lb 
1 

1 

u v\ 
\ 

ONK «,v»y lotWti ■^»'W *V*\^ ^^L L^ •!.-♦>* •**!■%( -*x \ 1 ■-W ' »■ 1 -   - -.---.- 
;n« 9/=ro& lb Final ■-119011 

■ 

• 
■ 

' ' ■ ' ' 
39.40  39.65  39.90  40.15   40.40  40.65  40.90  41.16   41.40   41.65   41.90   42.16 

Tlm« (Mconds) Chama4e(LC6) 

SN: 153761 

LOAD 1 - RAIL IMPACT - 4.50 MPH - Load Cell 7 

2600 

2400 

2200 

2000 

1800 

_ 1600 

I 1400 

g 1200 

%   1000 

400 

200 

0 

Foiward Impad. 

Reward hM, 

Right SIda, 

Lowar Rattralnt. 

lax = 22 10 lb 

\ 

A V 
 i / «^^Mm 

\ / 

//7/1 B\^BOB •b Final = 910 lb 

 ,  '  »  ' '  »  • '  r  

3.40        39.65        39.90        40.15        40.40        40.65        40.90        41.15        41.40       41.65       41.90       42.15 

Time (svconds) Ch8m«17 a.C7) 

SN: 161268 
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LOAD 1 - RAIL IMPACT - 6.29 MPH - Load Cells 4, 5, 6, and 7 

4000 ■   -  Up[ erlettl 
er Righ 
er Left 

.04) 
(LC5) 

LC6) 
fi upf 

—  Low H 
3600- 

—  Lov er Righ (LCr 

3000 ■ 

f 
u 

2600 ■ 1 2000- f 
1600 ■ 

—^»,  ^ ̂ '"sy^ Ji 
1000 • s »C: r5<d =!WW -»"«—" sswj 

^f^:^ )i^\jK 
^; '" "■ ^w^ 

0 -J » —»— ' ' ' ' 
32,60       32.76       33.00       33.26       33.50       33.76       34.00       34.26        34.60        34.76        36.00        36.26 

Time (seconds) 

LOAD 1 - RAIL IMPACT - 6.29 MPH - Load Call 4 

FowBTd Impact, 
Forward N«t, 

L«n Stda, 

Uppor Restraint. 

3000- 

2800- 
Max = 2 '35/6 rt - 2600- f 

2400- 

/ 

2000- 

-.  1800- 

- 

1   1200- r*-w«-v --^ -sy^ *."^/• /*V^ *»«r.^ .-i^ L - 
1000- 

InWi 1 = 1148 lb VA 
800- -*-~^. ""X/ vx. ' 
600- Final ■- 7051b 

400- 

200- 

o-' •  1   r-  ' • ' ' 
32.50        32.75        33.00        33.25        33.50        33.75        34.00 

Tims (seconds) 

34.25        34.50       34.75       35.00       35.25 

Channol 4 (LC4) 
8N:  153760 
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LOAD 1 - RAIL IMPACT - 6.29 MPH - Load Cell 5 

2800 

2600 

2-100 

2200 

R)iward Impad, 

Forward r46t, 

Right Sid«, 

Upp«r RslMri. 

• 

A 
■ ilax = 2T.4lb     J ] 
■ 

■ 

■ 

- 
■ 

■ 

■ 1 \ 
*^^ V-Nf- -J"^ -.-"/■"^ rv^nru ^  r*^,, .>v A _   1 

■   inm 1 = 8961, 1 ^^ \M ■ 

' Final = 7791b 

■ 

^■■1  ■"■■"'•>  t— 

32.S0       32.75       33.00       33.25       33.60       33.75       34.00       34.26       34.50       34.75       36.00       35.25 

Tima (seconds) CturmalGacS) 

SN: 156243 

LOAD 1 - RAIL IMPACT - 6.29 MPH - Load Cell 6 

4200 

3900 

3600 

3300 

3000 

2700 

2400 

2100 

1800 

1500 

1200 

900 

600 

300 

0 

Forward Impact, 

Forward hM, 

LaRSIdo, 

Lowar Raatraint 

Max = ; 957/6 f\ 

^__ 1 
/n/tfaJ = 961 lb 

—M 
w*.^ -^\/ V'^v- 

Final = 7001b 

' ' ' ' 
3250       32.75       33.00       33.25       33.50       33,75       34.00       34.25       34.50       34.75       35.00       35.25 

Time (seconds) Ch«in«l6<LC6) 

SN; 153761 
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LOAD 1 - RAIL IMPACT - 6.29 MPH - Load Cell 7 

Feiward iFPipnct, 

Fofward Net, 

Right Slda, 

Low«f R«ibBlnt. 

4200- 

3900- 

\ 
3600- Max = 3 •29* 
3300- 

2700- 

2400- 

2100 - 

1800- 

1200 - 

\ 
900- 

S>*v-- •••*"**rt* ■^•'■V^M*.- ^ Vo 
JUl^.. ^^Z" ^_ir-l 

600- 
Inltia = 735// 

300 - Final = 589/6 

o-' ' ' ' ' ' ' ' 
3250        32.75        33.00        33,25        33,50        33,75        34.00        34,26        34,60       34.76       35.00       36,26 

Tkna (saconda) ch«nnd7(L07) 
SN: 16123S 

LOAD 1 - RAIL IMPACT - 8.15 MPH - Load Cells 4, 5, 6, and 7 

6000 

6600 

6000 

4500 

4000 

■ 3500 

, 3000 

2500 

2000 

1500 

1000 

500 

0 

  n per Left (LC4) up 
"~~ — up per Kigi 

war Lef 
It (UJS) 
(LC6) 

— —   Lo verRigl it(LC7) 

/ 

1 
u A 

>^« '-.V*^ d m A .   —1 ev^ _>v«« 
a=£3a,e!St ^StZ^ ^^M^-i-^ ttd.  ysuj ?-^ ^S «=>^-: !:^^' 

58.00   58.25   58.50   58,75  59.00  59.25  59.50  59.75  60.00  60.25 

Time (seconds) 
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LOAD 1 - RAIL IMPACT - 8.15 MPH • Load Cell 4 

Forward Impact, 

Forward htot, 

LalSlcto. 

Upp«r RMtrdnl. 

3500 

58.00       58.25       58.50       58.75       59.00       59.25       59.50       59.75       60.00       60.25       60.50       60.75 

Tbne (s«conds) Channel 4 aC4) 
SN: 163760 

LOAD 1 - RAIL IMPACT - 8.15 MPH - Load Cell 5 

Forward Impact, 

Forward Nat 

Right Sfde, 

Uppar Restrdnl. 

Ml X = 396t lb 

l/^lAyv^^-' mm 1=779 Ir 
Final ■■ 4671b 

68.00       68.25       68.60       68.76       69.00       69,26       69.60        69.76 

Tims(sscond8) 

D.OO       60.26       60.50       60.76 

Channel sacs) 

SN: 16S243 
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LOAD 1 - RAIL IMPACT - 8.15 MPH - Load Cell 6 

Forward Impact, 

Forward ftet, 

Lol SJde, 

Lower RostreJnt. 

6000- 
Mi x = 5879 

" !\ 6500- 

6000 - 

4600- 

4O00 - 

3600- 

- 
2600- 

2C00- 

- 
f\ A 1000- .1 u\ /v KMlf^fA^rf nr\j        1 

InWt / = 649 // Final ■- 6441b 

0-^ 1—,  
■ '       ' ' 

68.00       68.25       68.60       68.75       69.00       69.26       69.50        69.75        60.00        6025        60.60        60.76 

Tkna (saconds) Chunnei 6 (Lce) 
SN: 153761 

LOAD 1 - RAIL IMPACT - 8.15 MPH - Load Cell 7 

Forward Impact, 

Forward Net, 

Right SIdo, 

Lower Roftrdnt. 

6000- 
m X = 5935 

6600- 

5000 - 

- 
4500- 

3500 ■ 

3000 ■ 

2500 ■ 

2000 ■ 

1 ^ A ■— 

r 

1000- 

n*«>AvAV" J W\ /v. "^^H^"^ 
500 ■ 

\nitk / = 555 / » Final = 6041b 

0 -' ̂ ■■T-  ' ' 
58.00       58.25       58.50       58.75       59.00       59.25       59.50        59.75       60.00       6025 

Time (seconds) Channot 7 (LC7) 

SN: 161288 
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LOAD 1 - WASHBOARD - Load Cell 4 
Forward tM, 

LMSktoofCROP, 

UpfW Rtttralnt. 

2000 

1800 

1600 

1400 

1 1000 

i    800 »- 

600- 

400- 

200- 

0- 

Max   1923H 
j j^_ 

No e: Data runcate at 79.2 second . 

1 1 III 
win' 4 III   . n 

1 1 

HI III 1 
• Initial = 13771b nil 1 1 1 • II u 1 1 

Final •■ 5 lb 

■ |<{ 1 1 L 1 JilL , 1 1 

■ III 1 m i k k ' 1' 1' 1' I ■ 1 ■ 1' I 
20.00       25.00       30.00       35.00       40.00       45.00       50.00       55.00       60.00       65.00      70.00      75.00      80.00 

Time (saconds) Channfl<4(LC4) 

SN: 1S3760 

LOAD 1 - WASHBOARD - Load Cell 5 
FonvardN«t, 

Right Sldft or CROP, 

Upper Rtstrelnt. 

2800- 

2600- 

2400- 

2200- 

2000- 

1800- 

1600- 

1400- 

1200- 

1000- 

800- 

600- 

400- 

200- 

0- 

Max = 2 706 lb N( :e: Data runcate 1 at 79.2 ■ set ̂ n« i. 

J 
ik-4-+- 

AA MJ, Amii li.r 
■  '**T1 yy'ii,' 1 ir IIK 

■ ' 1 ■iMBnii nillu 1 ii 
.    Initial = 18051b   ni LI 1.1 
' ' 1   ''     11  . HlOm ffi 
■ 1 1 '" II HI IMHI pllll llli F* ml-- Olb 

■ Nllnllll HI ,       I 
■ 1 |ll|l lilliil .1.      1 ill ■ " Nnl ,i, i|i-:n::': 

ii'f m- ■ 

 r f  I w ,l:,ki,|| ■ ji'ii' 

},00  25.00  30.00  35.00  40.00  45.00  50.00  55.00 

Time (seconds) 

0.00       65.00      70.00      75.00      80.00 

Channel 6 (LCS) 

SN:  168243 
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LOAD 1 - WASHBOARD - Load Cell 6 

Forward Net, 

Lot Slcte Of CROP, 

Lower Resb^nt. 

20.00       25.00       30.00       35.00       40.00       45.00       50.00       55.00 

Time (seconds) 

65,00      70,00      75,00      80,00 

Channol 6 (LCd) 

SN; 153761 

LOAD 1 - WASHBOARD - Load Cell 7 

Forward Net, 

Right Side or CROP, 

Lower Resent. 

1 1  
2600- 

Note; Data tru icateda 79.27 SI conds. 1 Max = 26051b 

- 

2000- 
1, 

1800- 
1 

U— 
1600- j 

- 1400- 

1   HU u i 1200- . lir 
1000- |ii. 
800- 

1    1  li 1.1  1,  1 1.  II. 1 Final- 241b 

600- 

MA/^ vvMi ̂  I .   .i 1- 
400- 

Initial -■ 472/6 +P IMIi 1 li lib - 200- fiffll TJllili m ill 
0-* ' [ ■ 1 

20.00       25.00       30.00       35.00       40.00 45.00       50.00       55.00 

Time (seconds) 

60.00       65.00      70.00      76.00      80.00 

Channel 7 (LC7) 

SN:  161288 
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C455 LOAD BAY SENSOR LOCATION 

>;i'i Lull dtrirk i;hiinrui) \XA7- 
li.irir»!l|«(SN: 181Jaji(  

LOAD 2 

■c-lieok dianfi.'l I Cll 
ch»nfi#l1t(5^;1SK.Mt 

rliaruuil H |SN: C"V411 

i^utf»^^V 

toward end of CROP 

tMemU dwiinalO tSfc.Ofilij: , 
!m§lb«llaat, cbminel't'^ti: BMfi^ 

Ke^^ 
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of ««<><*'■■■■■■■■ 

load ceil LC6 
chanfiel 6 
(SN:153761) 
left side  

load eel! LC4 

left side —-r- 
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LOAD 2 

load cell U;5 
ciiannel 5 " 
(SN: 1582*^) 
right side 

'^.^.^a^- 

load cell LC7 
channel 7 
(SM: 181288) 
.right sldia,';•,:■■■ 

meral 
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LOAD 2 

lateral 

l.iteriii, cii.iiiiiel 9 (SN: AH/4) 
loiuiiliKlin.il. channel 10 (SN: (XiZ] 
vcilit.il, clHjnuci 2 (SN: pmi} 

fon/varcl end 
of 6RdP 

^ 

I'   WT~ 

*'\. 

/•J.V 
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LOAD 2 - RAIL IMPACT 1 - 4.53 MPH - Load Cells 4, 5, 6, and 7 

21.60       21.85        22.10        22.36        22.60       22.85       23.10       23.35       23.60       23.86       24.10       24.36 

Time (seconds) 

LOAD 2 - RAIL IMPACT 1 - 4.53 MPH - Load Cell 4 f™-" ""■»<* 
L«ftSldo,Atl. 

2600 

2400 

2200 

2000 

1800' 

1600- 

1400' 

1200' 

1000' 

800' 

m x = 252l lb       ft 

A u\ 
\ .,.. ,,_,^ 

f^S— "v/— f-mr>' v"*r J V V "-N- 

Initial = 10411b Final = W36lb 

•  '  —,— 
21.60   21.85  22,10  22.35  22.€ 22.85  23.10   23.35  23.6 

Time (seconds) 

23.85   24.10   24.35 

Channet4(LC4) 

SN: 153760 
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LOAD 2 - RAIL IMPACT 1 - 4.53 MPH - Load Cell 5 Forward Impact, 

Right Sida, Att. 

2600- 

2400- 
Mex = 2463 lb 

2200- 

2000 - 1 

1800 - 

1600- 

,A 1400- I 1200- 
\ yA 1000- ^m y "^ 

■*'^'^' 

\j.ir\nK^ ^••v* M^^'M^ tm'M;^ \j 

Initial-- 9841b Finil = 98916 

600- 

400- 

200- 

0-* • ' ' ' ' 
22.10       22.35       22.6( 22.85       23,10        23,35       23.61 

Tkne (seconds) ChannsI 6 (LCS) 

SN: 158243 

LOAD 2 ■ RAIL IMPACT 1 - 4.53 MPH - Load Cell 6 Foiward Impact, 

L*lt Side, F&rwarel. 

2600- 

2400- 

2200- 

2000- 

1600- 

1400- 

1200- 
FInt 1 = 83511 

1000- 

• -*w.w *^j^ W-"l—^ •^„H>K* fm^l^ ,yfw** H—HXM *^ A" /^ 800- 
Initial ■■ 859 lb 1 J / ' 

600- 

N 400- 1 
200- 

Mi 1 = 61 lb V 
o-»  r  ' ' 

21.60       21.85       22.10       22.36       22.60 22.86       23.10        23.36 

Tims (uconds) Chaimot 6 (LC6) 

SN: 153761 
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LOAD 2 - RAIL IMPACT 1 • 4.53 MPH - Load Cell 7 f"™-" ""p*' 
Right SIdff.Fofwanl. 

2600 

2400 

2200 

2000 

1800 

-. 1600 

I 1400 

I ''^° 
I 1000 

800 

600 

400 

200 

0 

■ 

Rna; = 7841b 

, 
l»*i»''»N*» "*VM« ■"■"NM* -^ 

Initial ■- 862 lb \h /l^ 
rv-y-^ 

V A/ 
Mln = 4331b 

■ 

' ' ' ' ' • 
1.85  22.10  22.35  22.60  22.85  23.10   23.35  23.6 

Time (seconds) 

23.85   24.10   24.35 

Ctwmel 7 (LC7) 

SN: 161288 

LOAD 2 - RAIL IMPACT 1 - 5.72 MPH - Load Cells 4, 5, 6, and 7 

43.80        44.05        44.30        44.55       44,80        45.05       45.30       45.55       45.80       46.05       46.30       46.55 

Time (seconds) 
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LOAD 2 - RAIL IMPACT 1 - 5.72 MPH - Load Cell 4 '"'"'"' """■" 
LaftSlde, AR. 

4O00- 
A 

— 3800- M. x = 3B5t lb A 
3600- 

3400- 1  
 -,- ■■■. — 

3200- 
™_ 

3000- 

2800- 

2600- 

j  2400- 

1   2200- 

1 2000- 

1   1800- 

1   1600- 

1400- \K 1200- 
kAMBK ^i \n. 

1000- ""* V   ^ '\A. /->w!-: ■*—■"*■■ «• 
800- mi iai = 101 3* 
600- Finil = 840lk 
400- 

200- 

0-^ 
43 

1— 
80 

t 

44 
1 ' 
.05 44 

1  
.30 44 .65 44.80       45.05       46.30 

1 
45.65 46.80 46.05 46.30        46.55 

Time (seconds) Channel 4 (LC4} 

SN:  163760 

LOAD 2 - RAIL IMPACT 1 - 5.72 MPH - Load Cell 5 """"' '"""* 
Right Side, Aft. 

4000- 

3800-   
3600- Ml x = 3569 lb h   
3400-   
3200-   
3000- 

2800- _ 
2600- 

g. 2400- _ 
1   2200- ' _ 
1, 2000- _^ 
1   1800-   
1   1600- 
1-   

1400-   
1200- 1 [ \ _ 
1000- •'.'I ^'"v^- ij ^ ̂  A ^ 
800- 

Inltl 11 = 9611 1 
600- Fini 1 = 81611 

4O0- 

200- 

0-^ 1 1  '  ,  ' ' ' 
43.80       44.06       44.30       44.55       44.80       45.05       46.30       45.55        46.80        46.05        46.30       46.55 

Time (•econds) ch«in.i s (LOs) 
SN: 1SS243 
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LOAD 2 • RAIL IMPACT 1 - 5.72 MPH - Load Cell 6 Foiward Impact, 

L«ft Sid*, Forward. 

2600 

2400 

2200 

2000 

1800 

1600 

1400 

1200 

1000 

800 

600 

400 

200 

0 

IniS 1 = 8311 

aA^Sa K^mmfi 

1 A A/" -'V' *-rs^ I»% 

V R; a( = 686 * 

■ 

' < 
li\in=Olb M I  T   f  _ 

43,80  44.05  44.30  44,65 44.80  45.05  45.30 

Time (seconds) 

45.80   46.06   46.30   46.65 

Chamel6{1.C6) 

SN: 153761 

LOAD 2 - RAIL IMPACT 1 - 5.72 MPH - Load Coll 7 f ~"<i '"""o 
Right SIda.Fofwaid. 

2600 

2400 

2200 

2000 

1800 

—  1600 

I   1400 

S   1200 

I   1000 

800 

600 

400 

200 

0 

Inl a/ = 779 '£> '1/1 hhl ̂ A/^ *A.«/* ...•■Vv t^ 

W ty Fir 9/ = 701 b 

• Mii = 326 It 
t) 

• 
' ' ' 

43.80       44.05       44.30       44.55       44.80   ,   45.05       45,30       45,55       45,80       46,05       46.30       46.55 

Time (seconds) ChsrmM 7 (LC7) 

SN: 161288 
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LOAD 2 - RAIL IMPACT 1 - 6.11 MPH - Load Cells 4, 5, 6, and 7 

4600 

4000 

3600 

2000 

1000 

■ 

.eft Sid !, Aft (L ^4) 
= 

■ 

^igtit Si 
.eft Sid 

)e, Aft ( 
i, Forwi 

.C5) 
rd (LC6 11 ■ 

■ ^tgrirsi lETFOn rara (LC / i ■ 

■ 

■ 

■ 

■ 

■ 

ir-„.rt ...^ 4, A^ : 
I^BMSW ii>er> I gMt>M9l ^SS . , A  . ̂  ̂ ^ ^^S S n^ 

•4-  T—■' ' ' 1 
48.60       48.86       49.10        49.35       49.60 49.85        60.10        60.35 

Time (sKonds) 

60.60        60.85        61.10        51.36 

LOAD 2 - RAIL IMPACT 1 - 6.11 MPH - Load Call 4 Forward Impact, 

L«n SIdo, All, 

4800- 

4500- 
Mi x = 443i lb f\ 

4200- 

3900- 

3600- 

3000- 

S, 2400- 

1200- 1 A. 900- J Kr\ /V,x~  ^ -^^ 
600- 

nm = 8 )6ib Fl tal = 7U lb 

300- 

o-l  r  " ' ' 
48.60        48.85        49.10        49,35        49,60 49,85       50,10       50.35 

Time (saconds) 

50,60       50,85       51,10       51.35 

Channol 4 (104) 

SN; 1S3760 
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LOAD 2 - RAIL IMPACT 1-6.11 MPH - Load Cell 5 Foiwerd Impact. 

Right Side, All. 

4800 

4500 

4200 

3900 

3600 

3300 

3000 

I   2700 

1 2400 

I   2100 

I-   1800 

1600 

1200 

900 

600' 

300' 

0' 

Max '4152 It A 

1 

j /ViU _,     M..I     . w*'-'^ y^vs v/\ ./^-^ 
/ ilSal = ft 61b Fiml = 7Ulb 

' ' ' ' ' ■ • ' ' 
48.60        48.85        49.10        49.35        49.60 49.85       50.10       50.35 

Time (seconds) 

50.60       50.85       51.10       61.35 

Channal5(LCS) 

SN: 168243 

LOAD 2 - RAIL IMPACT 1-6.11 MPH - Load Cell 6 Foiword Impad, 

Lall Sida, Fotwart. 

2600 

2400 

2200 

2000 

1800 

_  1600 

I   1400 

I   1200 

I   1000 

800 

600 

400 

200 

0 

■ 

■ 

• 

■ 

^_ ^. yK^V^ '♦^N,' It 
II ^Mta   Mf <<<p*s  t 'VJ' 

nWal = 7 141b L' ̂ v ^%r" "T'ysf -"^ 

^^rtiT 
Fii al = 630 * 

■ 

 r  —f— —1  —p  

Min 
■ '■ 1  

= Olb 
 r—— u —1— —■— —f— r   r- 

48.60        48.85        49.10        49.35        49.60       49.85       50.10       50.35       50.60       50.85       51.10       51.35 

Time (sAconds) Chann«l6(LC6) 

SN: 163761 
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LOAD 2 - RAIL IMPACT 1 - 6.11 MPH - Load Cell 7 Forward Impact, 

RIgNSkle, Forward. 

2600-p 

2400- - 

2200- - 

2000- - 

1600- 

1400- 

1200- 

1000- 

800- 

^S»~**» **Uy*>M -*—s --U*V- l^HVf \ ,    A 
600- 

nlVal = 6 •21b k lA/Uv-^,/^--! 
400- - n V   V F)ai = 55Clb 

200- - 

0- - -   f  —-— 
/ lin = 190 lb 

 f  —»—1 —f— —1—  r- 

48.60        48.85        49.10        49.35        49 .60       49.86       60.10       60.36       60.60       50.86       51.10       61.36 

Time (seconds) <:i"""»i' C-") 
SN: >612t9 

LOAD 2 - RAIL IMPACT 1 - 6.97 MPH - Load Cells 4, 5, 6, and 7 

5000 

4600 

4000 

3500 

I 3000 

I 2500 

I-  2000 

1500 

1000 

600 

0 

■"" A Left Sii e, Aft( .C4) 
—n 

( 

Right J 
Left Si^ 

Ida, Aft 
le, Forv 

(Lbb) 
ard (LC B) 

1 
Right i ids, Fo ward (L J 

■ 

aieim <x=- ».:><» i»0«k J 
4^ >V- "*^i   d y- f^  I""— —■—1 r 

-- 

32.80   33, ,05   33.30  33.66  33.80  34.06   34.30   34.66   34.80   36.06   36,30   36.65 

Tlmo (seconds) 
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LOAD 2 - RAIL IMPACT 1 - 6.97 MPH - Load Cell 4 FofWBTd Impact, 

L«IISI(1«,AII. 

6400 

6100 

4800 

4500 

4200 

3900 

3600 

3300 

3000 

2700 

2400 

2100 

1800 

1600 

1200 

900 

600 

300 

0 

A 

/ lax = 51, 41b 

■ 

L      n , i 
A- ^ ^ \J   *m^ 

/I /«a; = 74 ̂ Ib w   -^ '   >w/ lv,x~w ■"""-^ *^ 

——T—— — ■» - 
, ' '  »  —'—  *  

Fhal = 453lb 
' ■   '       '»   ' 

32.80   33.06   33.30   33.65   33.80 34.06   34.30   34.55 

Tims (seconds) 

34.80   35.05  36.30  35.55 

Charmd 4 (LC4) 

SN: 153760 

LOAD 2 - RAIL IMPACT 1 - 6.97 MPH • Load Cell 5 Foiward ImpiKt. 

Right Sid«, Alt. 

4800 

4600 

4200 

3300 

3000 

2400 

1800 

1500 

■ 

■ 

• Mi K = 4689 "   A 

■ 

• 

■ 

■ 

■ 

■ 

- 
■ 1 
. .^ L^ ^ J f\^ •N. 

. In tl8l=70C lb V^ ^'^V^ 

■ _„ 
■ '■■' - —<— 1 ■  _^_ —.— Fii a/ = 476 

■ ■» 

32.80       33.05       33.30       33,55       33.80       34.05       34.30       34.55       34.80       35.05       35.30       35.55 

Time (sMonds) Channel 5 (LC5) 

SN: 168243 
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LOAD 2 - RAIL IMPACT 1 - 6.97 MPH - Load Cell 6 '""" '"*«* 
Lsft Sld«, Ferward, 

800- 

700- 

S 
u mi = 59 lb 

ulLiik iny f^WI r* 
Fl lal = 588 lb 

600- 

1^ A, A^K KI / 
600- 1 

j\ r fW^ fy 
400- 

1 r ^ 
300- 

\ 

200- 

100- 

Mi i = Olb .i 
o-'  r—- ' —,— • 1 ' 

32.80       33.05       33.30       33.55       33.80       34,05       34.30       34.55       34.80       35.05       35.30       35.55 

Time (seconds) Channel 6 (LCe) 

SN:  1S3781 

LOAD 2 - RAIL IMPACT 1 ■ 6.97 MPH ■ Load Cell 7 ^'^'^^ "^^^ 
Right Side. Forward. 

ILA-JL /i_ik-ii ii ll 1 ,,L  Jjti fmwn 
'   liltial = 48 ■lb 

w t/Yv wy^NH. 

i it Fii al = 355 lb 

V ,Ak iV ̂A M"^ 
1 r f ^ 

I 

■ 

 r  

Ml 1 = 34 lb 

 » r  »   r   » r 

32.80       33.05       33.30       33.55       33.80       34.05       34.30       34.55       34.80       35.05       35.30       35.55 

Time (seconds) Channel 7 (LC7) 

SN; 16123€ 

6-26 



LOAD 2 - RAIL IMPACT 1 - 7.73 MPH ■ Tension 

6000 

6500 

5000 

4600 

4000 

■ 3500 

, 3000 

2500 

2000 

1600 

1000 

600 

0 

■ A Left Si Je, Aft ( -C4) nl 
• w LeftSile, For\rard(LC6) 

■ 

Right;Side, Fo ward(L:7 

• 

■ 

• 

■ 

' ;jj ,    . 
W5SS 

^ ^ ^   ^^ -^^^^ 
<»JLJS >«•' 

 r  —I— '■■■ »  
■■""'" — 

,r^^r^ 5?? C:^:^ 
—'— 1 ^ 

320   3.46   3.70   3.95    4.20 445   470 

Tima (seconds) 

4.95   5.20   6.46   6.70 

LOAD 2 - RAIL IMPACT 1 - 7.73 MPH - Load Cell 4 Fotward Impact, 

LcRStde.AR. 

6000 

6500 

5000 

4500 

4000 

3600 

3000 

2500 

2000 

1500 

1000 

600 

0 

Ma t = 5908 "A 
' 

. y Fii al = 401 * 

( 7»;a/ = 6( lib ^' ^5=5- s.,^ ̂   
' ■ 

1 • ' 
3.20 3.45        3.70 3.95 4.20 4.45 4.70 4.95 5.20 

Tfcna (seconds) 

5.45 6.70 5.95 

Crt«viet4{LC4) 

SN: 163760 
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LOAD 2 - RAIL IMPACT 1 - 7.73 MPH - Load C*£k\\ 5 Foiv/ard Impact, 

Rtffht Side, Aft. 

6000- 

6500- 
Max = 5328/ A 

6000- 

4600- 

4O00-   

3600- 

3000- 

2600- 

2000- 

1600- 

1000- 

/v^^ 
Fi lal = 387 lb 

600- 
/ Hal = 5o 21b \ 

 i 

0-^ '—1  •■ 
»— ' ' ' ' 

3.20 3.46 3.70 3.96 4.20 4.46 4.70 4, 

Time (ssconds) 

.96 6.20 6.46 6.70 6.96 

Channel 6 (LCS) 
SN: 158243 

LOAD 2 - RAIL IMPACT 1 - 7.73 MPH - Load Cell 6 """"'"»«' 
Lsfl Sld«, Forward. 

800- 

700- 

Max = 6 )9/b 
600- 

i   h  1 1   Jl. .ji j  n \ / I j 600- 

/ iltlal = 4 61b 
rrn H^l iprVi ! 

L AJ^ N K ̂« 400- - 

1 A 
l^n iy 

Inal = 4( llb   
300- - I n 
200- - '1 

100- - 

0- - 

Mil = Olb 
 r  Jjd- '  r   r 

3.20 3.46 3.70 3.96 4.20 4.46 4.70 4.96 6.20 6.45 6.70 6.96 

Time («econd«) ch«in«l s <LC8) 
SN: 153781 
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LOAD 2 - RAIL IMPACT 1 - 7.73 MPH - Load Cell 7 f""" ""i»« 
Right Skto.FofWanJ. 

1=     300 

Vv^ «VV NM«» l/l^ v^#^ I /i/(/a/ = 3; 0/6 1 A . ̂ »/ >,/ iA, ̂ .1 

if fy W      '                 Hnal = 2Ulb 

 r  » 
Mi r = 0/6 

 »  —f——  I  

3.20 3.45        3.70 3.95 4.20 4.45 4.70 4.95 5.20 5.45 5.70 5.95 

Time (seconds) Channst 7 (LC7) 

SN: 161288 

LOAD 2 - RAIL IMPACT 1 - 8.48 MPH - Load Cells 4. 5. 6, and 7 
Fofward Impact. 

A -  Left Side, A t(LC4) 

l\ it Side, 
SMP F 

^ft (LC! 
LC6)-. -   Left 1 t Side, ■orward (LC7 

6500 ■ 

4500 ■ 

4000 ■ 

3600 ■ 

2600 - 

2000- 

1600- 

1000 - 

600 - \ » 
'S "^zrz ..A IN^r ̂ *='»>4 "SIT."!? "^sssr. t-     III 

0 -I  1   >  t  —,— —1— r'A* l^t^ «« f^ %S!E=; 

1.00       5125       51.50       51.75       52.00       5225       52.50       52.75       53.00       53.25       53.50 

Time (secoTKto) 
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LOAD 2 - RAIL IMPACT 1 - 8.48 MPH - Load Cell 4 Fonvsrd Impact, 

L«n Side, Aft. 

7000- 
Ml X = 677t "A 

' 
6000- 

6500- 

4500- 

4000- 

3000- 

2600- 

2000 ■ 

1600- 

1000- [ Final = 2851b 

600 - 
Initial-- 457/6 ^ .*v. 

■•-■^ 

0-' ' ' ' ' t  ' ' 
1.00       51.25       51.50       51.75       52.00       52.25       52,e 

Time (seconds) 

52.75       53.00       53.25       53.50 

Channel 4 (LC4) 

SN; 1S3760 

LOAD 2 - RAIL IMPACT 1 ■ 8.48 MPH - Load Cell 5 Fanvard bnpad, 

Right Side, Aft, 

7000- 

6000- 
Mai = 6111 ^[\ 

6600- 

6000- 

4600- 

4OO0- 

3000- 

1 

2000- 

1500- 

1 
1000- 

Final -- 2521b 

Inltlal = 4201b 
1 ^^   '--— -.-^ -— 

0- ' • ' 
50.75       51.00       51.25       51.50       51,75 52.00       52.25       52.50 

Time (seconds) 

53.25       53.50 

Ctiannel S (LC6) 

SN: 1S8243 
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LOAD 2 - RAfL IMPACT 1 - 8.48 MPH - Load Cell 6 ^"' '""»<• 
Lsit Side, Forward. 

Max = 723/6 

Initial = 3831b 
(^ vM kMt V y*i 

j\ J V *W^ 
kN M f W Final ■■ 285/6 

i n r s 

MA = 0* 
\ 

1 

60 .76       61 00       51 
• 

26 61 60 
• 

61 76       62 00       52 25       52.50 62.76 63.00 53.25       53.50 

Time (s*cond8) Crwmel d (LC6) 
SN: 153761 

LOAD 2 - RAIL IMPACT 1 - 8.48 MPH - Load Cell 7 ^'^"'^ ""P«* 
RIgNSkle, Forward. 

Max = 516 ib 

1 

^ W A/* h> ̂ fNiji 
Initial -- 248/6 1 i\ \n .,ii... ^> ^jMw 

83/6 
 1  

Ml 
 f  

1 = 0/6 m y^^ /V 
F(na/ = 

50.75       51.00       51.25       51,50       51.75       52.00       52.25       52.50       62.75       53.00       53.25       53.50 

Time (aeconds) channet7{LC7) 
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LOAD 2 - RAIL IMPACT 1 - 9.14 MPH - Load Colls 4, 5, 6, and 7 

7000 

6500 

6000 

6600 

6000 

4600 

' 4000 

, 3600 

3000 

2600 

2000 

1600 

1000 

600 

0 

. h -   Left: Side, Afl (LC4) 

■ A - Righ Side, Att(LUbi 
- Left Side- Edrward liiC&\. J 

. 1 -   Righ Side, Ipward LcyJ 

■ 

■ 

. 
■ 

■ 

. 
■ 

■ 

. 
■ i/i <^V w /S:^ te*«W •»=ss*«. ^.•^ 

^ SiS 3=^ I.. 
f 

 1  1 ■ T ■   ~l 1     '     1 ■ 1 
13,50        13.75        14,00        14,25        14,50       14, .75       15,00       15,25       16,60       16,75       16,00       16,26 

Time (seconds) 

LOAD 2 - RAIL IMPACT 1 - 9.14 MPH - Load Cell 4 R.».™.i-p.a. 
L«ft side, Aft, 

600- 

400- 
InWal ■■ 345 » 

V\ 

0-  1   r  d ̂w JV  »  
«%*< 

 r— 

Final = 421b 

—i— 

13,50       13.75       14.00       14,25       14.50       14,75       15.00        15.25       15,50        16,75        16,00        16.25 

Time (seconds) Channel 4 (LC4) 
SN: 153760 
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LOAD 2 - RAIL IMPACT 1 ■ 9.14 MPH - Load Cell 5 R.v««imp«d, 
Right SIdff, AR. 

■ 

Initial = 24376 

iW ^ M 
■ 

■ f"-'" ,     uJ iL j^jLMMk u(iM «u^ 
Rna/ = 

1^ 
5/6 

13.60       13.76       14.00       14.25       14.50       14.76       16.00        16.26       16.60        16.76       16.00        16.26 

Time (seconds) Channel s (LCS) 

SN: )M243 

LOAD 2 • RAIL IMPACT 1 - 9.14 MPH - Load Cell 6 R«vef«etmpiK*, 

L«ft Side. Fofward. 

7000- 

6600- 

6000- 

6600- 

6000- 

4600- 

4000- 

3600- 

3000- 

2600- 

2000- 

1500- 

1000- 

500- 

0- 

Ma = 6780 *   h 
fl 

InWal = 383/6 \ /" 
^\r \/-^ 

•""•'^ V Final = 653/6 

3.60        13.76       14.00       14.26       14.60        14.76       16.00        16.26       16.60        15.76        16.00        16.25 

Tkns (ssconds) chmeieiLce) 
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LOAD 2 - RAIL IMPACT 1 - 9.14 MPH - Load Cell 7 Ra verse Inipact, 

Right Side, Ferwanf. 

7000- 
Mi x = 6821 "H 

6000- 

6600- 

6000- 

4500- 

4000- 

3600- 

3000- 

1600- 

1000- 
Initial = 1661b 'l /^ 

y^^ ^^^^ ,^-^ 
600 ■ 

■>4,«<«1J- ^«~J 
V 

Final = 686 lb 

0-* '  r   r- 
■ - ' ' ■ ' 

13.50 14.25        14.50 14.75       15.00        15.25 

Time (seconds) Channel 7 (LC7) 
SN: 161288 
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LOAD 2 ■ HAZARD PASS 2 - Load Cell 4 

1800 

1600 

1400 

1200 

h ax =11 99 lb 

Initial = 13511 

600 

400- 

200* 

0' 

ii iirli. .    .   1i 
HII'ilifiiWMlUPfFfflU fl 

■II Ml I 01 'Wl I   I III 

Flral = 35ilb 

niuL rr iiHifii 

III   iiii   I'l'   I   'I'   I'l   'I'l   'I'l   'i' 

68.00    60.00    62.00    64.00    66.00    68.00    70.00    72.00     74.00    76.00    78.00    80.00    82.00    84.00    86.00 

Channet4(LC4) 
SN: 1S3760 

Time (seconds) 

LOAD 2 - HAZARD PASS 2 - Load Cell S 

r.n JMKIifflSKi 
liyiiiLiiks&i li lyiu 

"r"""r ' "T " '""" T I"    '     I     ' ■      Iff      *r>l      'I' '*'  

58.00    60.00    62.00    64.00    66.00    68.00    70.00    72.00     74.00    76.00    78.00    80.00    82.00    84.00    86.00 

Channel 5 a^S) 
SN; 168243 

Time (seconds) 
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LOAD 2 - HAZARD PASS 2 - Load Celt 6 
L«R Side, Forward. 

58^00    60.00    62.00    64.00    66.00    68.00    70.00    72.00    74.00    76.00    78.00    80.00    82.00    84,00    86.00 

Time (seconds) Channel 6 (LCS) 

SN: 1637«1 

LOAD 2 - HAZARD PASS 2 - Load Cell 7 
FQght side, Forward. 

1400- 
Max = 1371 lb 

1200 ■ 

BOO- 
Initial = 16 lb 

600- 

1 1 1 i .1 1 ,...- 
400- 

II 1 1, 1, i 1 \i ij 1 i [£ ■hal = • 31b 

200- 

liiUi m P ¥f II II IV rF ^ 
0- 

• r ' r- -[ ■ r ' ' ' ' 1 
58.00    60.00    62.00    64.00    66.X    68.00    70.00    72.00    74.00    76.00    78.00    80.00    82.00    84,00    86,00 

Time (seconds) Channel 7 (LC7) 

SN: 161288 
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LOAD 2 - HAZARD PASS 3 • Load Cell 4 

1800 

1600 

1400 

400 

Ma < = n')3 lb 

1 
,1 1 ll 1 llil |l Fui\=V.6lb 

Inl mib 1 1 . 1 h H mm 
Rlnl III 1 u M Ill|ll Mfp m 

• ' 1 ' ■ 1 ' ' ' 
5.00    7.00    9.00    11.00 13.00  15.00  17.00  19.00 21.00 23.00 25.00  27.00 29.00  31.00 33.00 35.00 37.00 

Time (seconds) Channst4{LC4) 

SN: 153760 

LOAD 2 - HAZARD PASS 3 - Load Cell 5 

1800 

1600 

1400 

1200 

j  1000 

1    800 

I    600 

400 

200 

0 

Ml x = U 28 lb 

1 1 

1 1 1 ll 1 Fit al = 1 J5/b 

la ra/ = ; 85/6 111 [ i L u 1 1 u N H M 1 NMH 1 1 J 11 II 4 n 
■ p II m m IfH ̂  Ifllff flff T I T 

' 
■ • 1 ' ■ ' ■ 

5.00    7.00    9.00   11.00 13.00  15.00  17.00   19.00 21.00  23.00 25.00 27.00 29.00  31.00 33.00  35.00 37.00 

Time (seconds) Channol S (LCS) 

8N: 158243 
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LOAD 2 - HAZARD PASS 3 - Load Cell 6 
Left SIdA, ForwoFd. 

1800- 

14O0- - 

1200- - Max ■11811b 

1000 • - 

800- - 

600 - - 

11 t-y 4-' 

Ir Wal = •??/h ..\.,i 1 li ,1,, 11 .1,1   11 Fin il=1i1 lb 

■ .L 
200- - 

nm^ ̂  [^,i!'&'m^im!:.MasF' 
0- 

5.00    7.00    9.00   11.00 13.00  15.00  17.00  19.00 21.00 23.00 25.00 27.00 29.00 31,00 33.00 35.00 37,00 

Tim« (seconds) Channel 6 (LC8) 

SN:  163761 

LOAD 2 - HAZARD PASS 3 - Load Cell 7 
F tlgtltSlda Forward. 

1800- 

M ax- 1650 lb 

1400- 

1200- 

1000- 

800- 

, jl 

ll 1 llJ 1 1        L   L li ll III Fir al=1 '51b 
400- 

In! lB/=1 22/6 ii |.,|r 

1   i ll 1 li III h 1 1. 1    ..1 
200- 

A V0i fffl If >ffni ih SI:']'ill 1 JJLWUIIIU 

5.00    7.00    9.00    11.00 13.00  15.00  17,00  19,00 21.00  23,00 25,00 27,00 29,00  31.00 33.00  35.00  37,00 

Time (seconds) Channel 7 (LC7) 

SN:  161293 
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LOAD 2 - HAZARD PASS 4 - Load Cell 4 

1800- 

1600- 

1400- 

Max 177V lb 

600- 

400- 

200- 

0- 
lnltal=U5lb 

nil 

Rna/ :y03 

UULOL 
l^^W.. 

40.00 42,00 44.00 46.00 48,00 50.00 52.00 54.00 56.00 58,00 60.00 62.00 64.00  66,00  68.00  70.00  72.00 

Time (seconds) Chann«t4(LC4) 
SN: 153760 

LOAD 2 - HAZARD PASS 4 - Load Cell 5 

40,00 42,00 44.00 46.00 48.00 50,00 52.00 54.00 56.00 58.00 60.00 62.00 64.00  66.00  68.00  70.00  72.00 

Time (seconds) channel 5 (Lce) 
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LOAD 2 - HAZARD PASS 4 - Load Cell 6 
Lan SI(J«, Fwwftrd. 

1300 

1200 

1100 

1000 

900 

800 

700 

600 

600 

t^ 400 

300 

200 

100 

0 

. 

. 
■ 

• Kax = 1003ib 

• 
. 
. 
. j 
■ J[ 
■ 

Tiii 
1 J .   uuLi — 

Di uiiii 1 1 J. 11 i 1 

.-*i JJI 11, ■■ i^ 1 M 1     . i 1   1 11'   '    '. .'i" 'II    r ■ 

liiUMA^tfM'liil li i^;.iir..a;j.i;itilV.lll!lld' llllllkllaKlMMA'. 
. mm 1 = 75 lb 

tl 

Pint 1 = 37 lb 

40.00 42.00 44.00 46.00 48.00 50.00 52.00 54.00 56.00 58,00 60.00 62,00 64.00  66.00  68,00   70.00  72.00 

Time (seconds) Channel 6 (LCS) 

SN:  163781 

LOAD 2-HAZARD PASS 4- Load Cell 7 
Right Sido.FofWird. 

1300- 
/ \^ax = 121 1 

1200- 

1100- 

1000- 

900- 

800- 

ns   700- 
lo 1 
n     600- 
(P h 
ou   500- 
nd 1 1 It II •*   400" 

ii I 1 1 Ji 300- ~i 1 11 111 ,_.],.. 
200- 

100- ^ m iliUI 
Ii 
Ulilli 

'III u L III m 
liiiii^ 

m 
JU4 

iin 1 
0- 

Initk l = 9i 

1 
. . 

1    1 
,    , , , , 1 , 1    ) 

Fim (=5-! 
1 

40.00 42.00 44.00 46.00 48.00 50.00 52.00 54.00 56.00 58.00 60.00 62.00 64.00 66.00 68.00 70.00 7200 
Jlrrie Ch«nn»l 7 (LC7) 
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LOAD 2 - RAIL IMPACT 2 - 4.25 MPH - Load Cells 4, 5,6, and 7 
Forward Impact. 

—  Le»Side,/fl(LC4 
■ b IMS III OIUB   «ll (L.'~fJI 

— Le  Side, I orward (LC6) 
— RijhtSide, ForwarJ(LC7 1 k 

U IA 
r.^H.»^ 

^^«i 
l>WV«Vl*i 

i y 
r ^ 

0- 

1» 

—f—  "">—  ,   f  

3,50 6.75 7.00 7.25 750 7.75 8.00 8.25 

Tbna (seconds) 

3,50 8.75 9.00 9.25 

LOAD 2 - RAIL IMPACT 2 - 4.25 MPH - Load Cell 4 '="■«•'<' ""P«* 
L»R SIda. AIL 

6,50 6.75 7.00 7.25 7,50 7.75 8.00 8.25 8.50 

Time (seconds) 

.75 9.00 9.25 

Channal 4 (LC4) 

SN: 163760 
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LOAD 2 - RAIL IMPACT 2 - 4.25 MPH - Load Cell 5 """^ '"'«* 
Right Sld«. An. 

6.60 6.76 7.00 7.26 7.60 7.76 8.00 

Tkne (•econd») 

LOAD 2 - RAIL IMPACT 2 - 4.25 MPH - Load Cell 6 '""" *'•<* 
Laft Sld«. Forward. 

2200- 

H   « 2000- 
Max-- 20671b 

1800- 

- 1600- I A 
1400 - 

AJW *vr>» ■".^sAi* rvJ V I v\ /^A/ Vw /'V-^y 
1200- 

Inltii f = 1227 b Fina = 1255 b 

1000- 

800- 

600- 

400- 

200- 

0-' —»   1  f  r— ~ 

6.50 6.75 7.00 7.26 7.50 7.75 8.00 

Time (sAconds) 

8.25 8.50 8.75        9,00 9,25 

Channal 6 (106) 

SN; 1S3761 
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LOAD 2 - RAIL IMPACT 2 - 4.25 MPH - Load Cell 7 Forward Impact, 

ngMSkla, Fomam. 

2200 

2000 

1800 

1600 

1400 

1200 

1000 

800 

600 

400 

200 

0 

Max = 21231b rt A 

K 

A 

" A rVvA -   .   , 
InWa = 1349 b 

-MVV. .-«VWh, ^.-HrW V Fin r; = J35c It 

' 

■ 

■ 

■ 

■ 

—■  (   »  1—'—  r   1—  f      ~ 

6.60 676 7.00 7.26 7.60 7.7S 8,00 

Time (seconds) 

8,26 8,60 8,75        9,00 9,26 

Channel 7 {t.C7) 

SN; 161288 

LOAD 2 - RAIL IMPACT 2 - 6.31 MPH - Load Cells 4, 5,6, and 7 

2000 

64,60       64,76       66,00       55,26       55,50       55,76       56,00       56,26       56,60       56,75       57,00       57,26 

Time (seconds) 
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LOAD 2 - RAIL IMPACT 2 - 6.31 MPH - Load Cell 4 Foiward Impact. 

Un Side, Aft, 

1400- 

4M><<^ «<Mi A 
Final = 1?25//I 

1200- 

Inlllal - 12321b 
  l^ NAi ̂ V ̂ /V^ A/v Vv 

i '  V v 

800- 1 
600- 

400- 

200- 

Min-- 231b i 
o-l ' • • ' ' ' 

54.50       54.75       55.00        55.25       55.50       55.75       56.00       56.25       56.50       56.75       57.00       57.25 

Time (seconds) Channol 4 {LC4) 

SN:  1S3760 

LOAD 2-RAIL IMPACT 2- 6.31 MPH - Load Cell 5 Forwar 

RIgNS 

J Impact, 

da. Aft, 

1400- 

Final - 1078^ 

1200- ^^ tr. .JiiAi.. r*^ Li U/ AA; A/^ V W Initial = 11621b 

1000- If/V Vv V 

800- 

(1 
600- 

r 
400- 

200- 

Mln-- 33 lb r 
o-' '  »  

■ ' ' ' 
54.50       54.75       55.00       55.25       55,50       55.75       66.00       56.25       56.50       56,75       57,00       57.25 

Time (seconds) Channal S (LC&) 

SN:  168243 
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LOAD 2 - RAIL IMPACT 2 - 6.31 MPH - Load Cell 6 Forward Impact, 

LaB ada, Forward. 

3400 

3200 

3000 

2800 

2600 

2400 

2200 

2000 

1800 

1600 

1400 

1200 

1000 

800 

600 

400 

200 

0 

■ Max = 3300/ i 

■ 

■ 

■ 

■ 1 

■ 

■ v\ 
■ 

V 
' 
. .1 , AA ^r \J'\fy ^i.    . 
■ Initial = 12371b \ 

p^ f V 
Final = imib 

' 
■ 

■ 

■ 

■ 

' ' ■ ' ' ' ' ' 
54.50       54.75       55.00       55.25       55.50       55.75       56.00       56.25       56.50       56.75       57.00       57.25 

Tim* (seconds) Channel 6 (LC6) 

SW 1B3761 

LOAD 2 - RAIL IMPACT 2 - 6.31 MPH - Load Cell 7 Forward Impatf, 

Right SIda, Forward. 

3400 

3200 

3000 

2800 

2600 

2400 

2200 

2000 

1800 

1600 

1400 

1200 

1000 

800 

600 

400 

200 

0 

Max = 33301 'A 
[ 
f 

, 

/ 
V 

InWal = 13291b K^ jaA./l A     , Final = 1324 lb 

\ f\i /   W J   ^ 'V'X/ -"-tf 

 *—  r   1   1   r   r  —1— —1— 

54.50       54.75       55.00       55.25       55.50       55.75       56.00       56.25       56.50       56.75       57.00       57.25 

Time (seconds) Chann«t7(LC7) 

SN: 161288 
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LOAD 2 - RAIL IMPACT 2 - 8.31 MPH - Load Colls 4, 5, 6, and 7 

S600 ■ 

A ft Side, Aft (LC. ) 
R 

( 
      1 , ft Side, Forware (LC6) 

aht4M< . Forwn d iLG7 A  R 

4000 - 

3000 - 

2600- 

h 
l/ 

1600- -.—^ I B >^ XV       ^ oo OO: a?s#! mm-ta. Jimii ^2 
1000- 

N w ̂ ^ ^^jjS _nj;^ 
^^-Xw»-' 

600 - I r 
0 -^ ' ' ' ' ' ■ 

67.00       67.26       67.60       57.76       58.00       58. 

Time 

.26       68.50       68.75        69.00        69.26 

(seconds) 

3.60        59.76 

LOAD 2 - RAIL IMPACT 2 - 8.31 MPH - Load Cell 4 For word Impact, 

Side, AR. 

1400- 

I"" 7325/6 

\/V^ Initial =11671 

^^'^S W^ 

\ d M\ /A. ^ A ̂ / AJ 
^ VI fV' 1^ I V^ V 

Final = 10361b 

800- If 

600- 

400- 

200- 

Mln-- u,,\j 

57.00        57.25       57.50       57.75       58.00       58.25       58.50       58.75       59.00       59.25       59.50       59.75 

Time (seconds) channel 4 (LC4) 
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LOAD 2 - RAIL IMPACT 2 ■ 8.31 MPH - Load Cell 5 '^'^^'' ""P*^ 
Right Sld«, Aft. 

Initial = 1096li 

iNbOlV ,-fV k»V\Oi ^ Rna/ = 914 lb 

i   ill" iUl^vvfVA/^/v^ 
V 

i  .., 

y 

Mln-- °*     j 
—'  

57.00        57.25        57.50        57.75        58.00        58.26        58,50        58.75        59.00       59.25       59.50       59.75 

Time (seconds) Channel S (LC5) 

SN: t58243 

LOAD 2 - RAIL IMPACT 2 - 8.31 MPH - Load Cell 6 Foiward Impact, 

L«(t Sld«, Fonrard. 

6500- 

6000- 

4500- 

4000- 

3500- 

3000- 

2600- 

2000- 

1500- 

1000- 

600- 

0- 

Max- 48991b 1 

A 
1 h ,.i n AAv VA. /^^ ^/sy ̂ ,<^ j   ...1 

Initial --1190 It Final ■115711 

r • ■ ' ' ' 
57.00   67,25   67.50   57.75   58.00   58.25   58.50   68.75   59.00 

Time (seconds) 

).25  59.50  59.75 

Crwmsl 6 (LC6) 

SN:  153761 
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LOAD 2 - RAIL IMPACT 2 - 8.31 MPH - Load Cell 7 Ferward Impact, 

Right Sjde, Forward. 

6600- 

Max = 5336// f\ - 6000- 

4000- 

2600- 

A 
2000- 

Initial = 13151 1 [ 
Final : 1368 » 

1500- V ( ̂ ■'v ̂ Ay \^ v'-v- --V^ »* 

1000- 

600- 

o-' 1—f.  • ' ■ ' ' ' ' ' 
67.00        57.25        67.50        67.75        68.00        68.26        68.50        68.76        59.00 

Time (seconds) 

S.26       59.50       69.76 

Channel 7 (LC7) 

SN: 1«128€ 

LOAD 2 - RAIL IMPACT 2 - 8.37 MPH - Load Cells 4, 5, 6, and 7 

8000 

7600 

7000 

6500 

6000 

6500 

5000 

•| 4600 

%  4000 

I 3600 

1- 3000 

2600 

2000 

1600 

1000 

600 

0 

T" 

t. Lefts de, Aft LC4) 
Right Side, Af (LC5) 

. Right Side, Fr cwaol^l 
W 
cz. j 

■ 

■ 

■ 

■ 

■ 

■ 

■ A 
. K kr ■rr-^^-l-L ,— >»_ 
.  " >.. 

 ff v\ 'V v~»wyv, 
r 

- : 
\ kiW^ ..^^A. ^Mim^  .^SkwH mm 

J Vf V 
r '■ —-r- -'  1   ,- 

57.20   57.46  67.70   57.96   68.20   68.45   58.70   58.9 

Time (seconds) 

S.20        59.46        59.70        69.95 
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LOAD 2 - RAIL IMPACT 2 - 8.37 MPH - Load Cell 4 R.«»..tap«<, 
Lett S)d«, Alt. 

8000- 

7500- 

7000- 

6600- 

6000- 

6600- 

6000- 

■8   4600- 

1 4000- 

I   3S00- 

I-   3000- 

2600- 

2000- 

1600- 

1000- 

600- 

0- 

m> = 7737 h i 

A 

\h /V/ V V T ■Inal = li70lb\ 

ll itfal=U 73 lb 

< ' ' ' ' ' * 
5720        67.45        67.70        67.96        68.20       68.46       68.70       68.95       69.20       69.46       69.70       59.95 

Time (seconds) channe) 4 (1.C4) 

LOAD 2 - RAIL IMPACT 2 - 8.37 MPH - Load Cell 5 Ravarae Impact, 

RIgM Sida, Alt. 

8000- 

7600- 

7000- 

6500- 

6000- 

6500- 

6000- 

I   4600- 

1 4000- 

I   3500- 

I-   3000- 

2600- 

2000- 

1600- 

1000- 

500- 

0- 

Max = 65550 

A 
 / w ^.->A«Vy^ ^tf\./>«w mi _^, 

ll Wal = 9i 3/6 
V      v 

f }nal=11 fSIb 

— ——r-  —1—  f 1 p 1   »  ■   ' ■    1       r— j  1  • 
5750       57.45       57.70       57.95       58.20       58.45       58.70       58.95       59.20       59.45       59,70       59.95 

Time {seconds) ChannalSaCS) 

SN:  158243 
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LOAD 2 - RAIL IMPACT 2 - 8.37 MPH - Load Cell 6 R.v.r..i«p.a, 
LoftSld«,FerwaFd, 

liltlal=1C 92 lb 
|'*N'*''H •^ 

—i 

d fi la/ = 58( * 

'     I. ̂ \/VfW^-^/'^^ 

1/ 

M 1 = 0/6   \^ 1 
5720        57.45        57.70        57.95        58.20        58.45       58.70       58.95       59.20        59.45        59,70        59.95 

Time (seconds) Channel 6 {LC6) 
SN:  153761 

LOAD: I - RAIL IMPACT 2 - 8.37 MPH - Load Cell 7 
fflght Side. Ferwsfd. 

1400- /; ffia/ = 12 to lb 
■*-WiV< «K)K 

1200 - 

1000- 

1 
800- 

^ 1 Ffrja/ = 5 15 lb 

600- If r AVl^ V^^VN VW/*%«/ -^-M. /V^ ̂  

400- V 
200 - 

M 7=0/6 
0- 

 ,  • 
57.20       57.45       57.70       57.95       58.20       68-45       58.70       58.95       59.20       59.45       59.70       59.c 

Time (seconds) Chamal 7 {tC7) 
SN: I6128e 
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PART 7-DRAWINGS 

The following drawings represent the load configurations that were subjected 

to the test criteria. 

7-1 



APPENDIX 2 

APPROVED BY 
BUREAU OF EXPLOSIVES 

& -^ /L 
DATE . l////'i 

LOADING AND BRACING * 
PROCEDURES FOR STRATEGIC 
CONFIGURED LOAD (SCL) ON 
CONTAINER ROLL IN/OUT 
PLATFORM (CROP) - SCL #2 

120MM HEAT-MP-T& APFSDS-T 
INDEX 

ITEM PAGE(S) 

TYPICAL LOADING PROCEDURES     2 
GENERAL NOTES AND SEQUENTIAL LOADING PROCEDURES         3 
PALLET UNIT DETAILS    J'-\ 
DETAILS - --   '-10 

NOTICE: THIS APPENDIX CANNOT STAND ALONE BUT MUST BE USED IN CONJUNCTION WITH 
THE BASIC CROP OUTLOADIN6 PROCEDURES DRAWING 19-48-4905-0A17Q6. 

LOADING AND BRACING SPECIFICATIONS SET FORTH WITHIN THIS DRAWING ARE APPLICABLE 
TO LOADS THAT ARE TO BE SHIPPED BYTRAILER/CONTAINER-ON-FLATCAR (T/COFC) RAIL 
CARRIER SERVICE. THESE SPECIFICATIONS MAY ALSO BE USED FOR LOADS THAT ARE TO BE 
MOVED BY MOTOR OR WATER CARRIERS. 

U.S. ARMY MATERIEL COMMAND DRAWING 
APPROVED, U.S. ARMY 

OPER ATiONS SUPPORT COMMAND 

APPROVED BY ORDER OF COMMANDING GENERAL, 
U.S. ARMY MATERIEL COMMAND 

ENGINEER 

lECHNICIAN 

DRAfTSMAN 

BASIC 

REV. 

BASIC 

REV. 

BASIC 

REV. 

TRANSPORTATION 
ENGINEERING 

DIVISION 

RICHARD GARSIDE 

CLiO^— 

DO NOTSCALE 

WEBSITE: HTTP://WWW.DAC.ARMY.MIL 

DECEMBER 2000 

CLASS 

19 

DIVISION 

48 

DRAWING 

4905/ 
2 

FILE 

CA17Q6 

PROJECT    CAP-TV 6/2-00 



IJOTE: POSITION PALLETS WITH OPENING 
SIICUF CONTAINERS FACING OUTWARDS. -FORWARD END 

OF CROP. 

1 ROW OF 
2 LIGHT PALLETS 
EACH OF A131 

1 ROW OF 
2 UGHT PALLETS 
EACHOFA576 

1 ROW OF 
2 PALLETS 
EACHOFCrgi 

1 MIXED 
PALLET UNIT 
OFGS15K3826 

4 ROWS OF 
2 PALLETS 
EACH OF C702 

AFTENDOFCROP. 

KEYNUMBERS 

FORWARD BLOCKING ASSEMBLY (1 REQD). SEE DETAIL ON PAGE S. 
CENTER AGAIN8TFORWARD CROP END GATE. AFTER PALLET 
UNITS ARE LOADED, NAIL THROUGH THE SLOTS IN THE FORWARD 
CROP END GATE INTO THE FORWARD BLOCKING ASSEMBLY W/2- 
12d NAILS. LEAVE THE NAIL HEADS PROTRUDING THROUGH THE 
SLOTS TO PROVIDE LATERAL RESTRAINT. 

ISOMETRIC VIEW © 

(KEY NUMBERS CONTINUED) 

(a) FORWARD END RESTRAINT STRAP, 3-INCH WIDE CROP STRAP (2 
REQD). INSTALL EACH STRAP TO EXTEND FROM THE THIRD TIE- 
DOWN ANCHOR ON ONE SIDE OF CROP, AROUND THE SIDE OF TME 
FORWARD C7gi PALLET UNITS, OVER THE TOP OF THE FORWARD 
C791 PALLET UNITS, TO THE NINTTI TIEDOWN ANCHOR ON THE OP- 
POSITE SIDE OF THE CROP. AUON SCUFF SLEEVES OVER ALL 
SHARP EDGES AND HRMLY TENSION STRAP. SEE GENERAL NOTE 
■H" ON PAGE 3. 

@ AFT END RESTRAINT STRAP, S-INCH WIDE CROP STRAP (2 REQD). 
INSTALL EACH STRAP TO EXTEND FROM THE OGHTEENTH TIE- 
DOWN ANCHOR ON ONE SIDE OF CROP, AROUND THE SIDE OF THE 
AFT C792 PALLET UNITS, OVER THE TOP OF THE AFT C792 PALLET 
UNITS, TO THE TWELFTH TIEDOWN ANCHOR ON THE OPPOSITE 
SIDE OF THE CROP. AUGN SCUFF SLEEVES OVER ALL SHARP 
EDGES AND FIRMLY TENSION STRAP. SEE GENERAL NOTE "H* ON 
PAGES. 

2) AFTRLLER,1-OR2*X8-X7'-4-(ASREQD). LAMINATEEACH 
PIECE TO THE PREVIOUS PIECE W/8 NAILS OF A SUITABLE SIZE (Sd 
NAILS FOR 1" THICK MATERIAL OR lOd NAILS FOR 2- THICK MATE- 
RIAL). CENTER AGAINST AFT CROP END GATE AND NAIL THROUGH 
THE SLOTS IN THE AFT CROP END GATE INTO THE AFT FILLER W/2- 
12d NAILS. LEAVE THE NAIL HEADS PROTRUDING THROUGH THE 
SLOTS TO PROVIDE LATERAL AND VERTICAL RESTRAINT. 

® 1} RETAINER STRAP, 2-INCH WIDE WEB STRAP ASSEMBLY (1 REQD). 
INSTALL TO EXTEND FROM THE FIRST TIEDOWN ANCHOR ON ONE 
SIDE OF CROP, OVER TOP OF THE FORWARD BLOCKING ASSEMBLY 
STRAPPING BOARD, TO THE FIRSTTIEDOWN ANCHOR ON OPPOSITE 
SIDE OF CROP. AUGN SCUFF SLEEVES OVER ALL SHARP EDGES 
AND RRMLY TENSION STRAP. SEE GENERAL NOTE "H" ON PAGE 3. 

@ STRAPPING BOARD STRUT, 2* X 4' X 6--0 VT (2 REQD). INSTALL 
ACROSS TOP OF C7gi AND C792 PALLET UNITS, 14 %~ FROM END OF 
STRAPPING BOARD ASSEMBLIES. TOE NAIL EACH END OF STRUT 
TO STRAPPING BOARD ASSEMBLIES WITH 2-1 Od NAILS. 

© 

® 

© 

© 

® 

© 

SIDE BLOCKING ASSEMBLY (4 REQD). SEE DETAIL ON PAGE a IN- 
STALL TWO ON EACH SIDE OF THE CROP ADJACENT TO THE 0791 
AND C792 PALLET UNITS. 

AFT END STRAPPING BOARD ASSEMBLY <2 REQD). SEE THE DETAIL 
ON PAGE 7. INSTALL ONE ON EACH SIDE OF THE CROP, ON THE 
EDGES OF THE C792 PALLET UNITS, WITH END OF ASSEMBLY 
AGAINST BASE OF A57e PALLET UNIT. 

SIDE STRAPPING BOARD ASSEMBLY (2 REQD). SEE THE DETAIL ON 
PAGE 8. INSTALL ONE ON EACH SIDE OF THE CROP, ON THE EDGES 
OF THE C792 PALLET UNITS. 

FORWARD END STRAPPING BOARD ASSEMBLY (2 REQD). SEE THE 
DETAIL ON PAGE 7. INSTALL ONE ON EACH SIDE OF THE CROP, ON 
THE EDGES OF THE C791 AND C792 PALLET UNITS, WITH END OF 
ASSEMBLY AGAINSTBASE OF A57B PALLETUNIT. 

CORNER STRAPPING BOARD ASSEMBLY (4 REQD). SEE THE DETAIL 
ON PAGE 8. INSTALL TWO EACH OF ASSEMBLY A AND ASSEMBLY 
B, ON THE CORNERS OF THE C791 AND C792 PALLET UNITS, WITH 
BASE OF ASSEMBLY AGAINST DECK OF CROP AND BEARING PIECE 
ALONG SIDE OF LOAD. 

PAGE 2 I 

B) HOLD-DOWN STRAP, 3-INCH WIDE CROP STRAP (10 REQD). INSTALL 
EACH STRAP TO EXTEND FROM THE DESIGNATED TIEDOWN AN- 
CHOR ON ONE SIDE OF CROP, OVER THE TOP OF THE PALLET UNITS, 
TO THE CORRESPONDING TIEDOWN ANCHOR ON THE OPPOSITE 
SIDE OF THE CROP. ALIGN SCUFF SLEEVES OVER ALL SHARP 
EDGES AND FIRMLY TENSION STRAP. SEE GENERAL NOTE "H" ON 
PAGES. 

(CONTINUED AT LEFT) 
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RECOMMENDED SEQUENTIAL PROCEDURES 
1. PREFABRICATE FORWARD BLOCKING ASSEMBLY, TWO AFT END 

STRAPPING BOARD ASSEMBUES. TWO FORWARD END STRAPPING 
BOARD ASSEMBLIES, TWO SIDE SIRAPPING BOARD ASSEMBUES, 
FOUR SIDE BLOCKING ASSEMBLIES, AND FOUR CORNER STRAP- 
PING BOARD ASSEMBUES (TWO OF ASSEMBLY A AND TWO OF AS- 
SEMBLY B). 

2. INSTALL FORWARD BLOCKING ASSEMBLY. AS NOTED IN KEY 
NUMBER (T). ALIGN STRAPPING BOARD TO FIRST TIEDOWN AN- 
CHOR ANDNAIL TO STRUTS. INSTALL RETAINER STRAP, AS NOTED 
IN KEY NUMBER 0. 

3. LOAD ONE ROW OF TWO PALLET UNITS OF C781 AGAINST THE 
FORWARD BLOCKING ASSEMBLY, FOLLOWED BY FOUR ROWS OF 
TWO PALLET UNITS OF C792, CENTERING THE ROWS LATERALLY 
ON THE CROP AND POSITIONING TIGHT AGAINST THE ADJACENT 
PALLET UNITS. 

4. INSTALL AFT FILLER PIECES TO A TIGHT FIT BETWEEN PALLET 
UNITS AND AFT CROP END GATE, AS NOTED IN KEY NUMBER @. 

5. LOAD ONE ROW OF TWO A676 UGHTPALLET UNITS ON TOP OF THE 
C792 PALLET UNITS USING ATTEND AND FORWARD END STRAP- 
PING BOARD ASSEMBUES TO POSITION PALLETS APPROPRIATE 
DISTANCE FROM ENDS OF LOAD, CENTERING THE ROW LATER- 
ALLY ON THE CROP. 

6. LOAD ONE ROW OF TWO A131 LIGHT PALLET UNITS FORWARD AND 
THE G81SJOB26 UGHT PALLET UNIT AFT OF THE ROW OF A676 
UGHTPALLET UNITS, CENTERING THE ROWS LATERALLY ON THE 
CROP AND POSITIONING TIGHT AGAINST THE AD JACENT PALLET 
UNITS. 

7. INSTALL TWO SIDE STRAPPING BOARD ASSEMBUES, A3 NOTED IN 
KEY NUMBER®. 

8. INSTALL TWO AFT END STRAPPING BOARD ASSEMBLIES. AS NOTED 
IN KEY NUMBER @. 

9. INSTALL TWO FORWARD END STRAPPING BOARD ASSEMBLIES. AS 
NOTED IN KEY NUMBER (§). 

10. INSTALL FOUR SIDE BLOCKING ASSEMBLIES, AS NOTED IN KEY 
NUMBER d). 

11. INSTALL FOUR CORNER STRAPPING BOARD ASSEMBUES, AS 
NOTED IN KEY NUMBER (f). 

12. IN8TAU. TWO STRAPPING BOARD STRUTS, AS NOTED IN KEY NUM- 
BER @. 

13. INSTALL TEN HOLD-DOWN STRAPS, AS NOTED IN KEY NUMBER ®. 

14. INSTALL TWO FORWARD END RESTRAINT STRAPS, AS NOTED IN 
KEY NUMBER®. 

16. INSTALL TWO AFT END RESTRAINT STRAPS, AS NOTED IN KEY 
NUMBER  $9. 

16. NAIL TWO 12d RETAINING NAILS THRU THE SLOTS IN THE AFT 
CROP END GATE INTO THE AFT FILLER PIECE, LEAVING THE NAIL 
HEADS PROTRUDING THRU THE SLOTS TO PROVIDE LATERAL AND 
VERTICAL RESTRAINT. 

17. NAIL THE TWO REMAINING 12d RETAINING NAILS THRU THE SLOTS 
IN THE FORWARD CROP END GATE INTO THE FORWARD BLOCKING 
ASSEMBLY, LEAVING THE NAIL HEADS PROTRUDING THRU THE 
SLOTS TO PROVIDE LATERAL RESTRAINT. 

1                         BILL OF MATERIAL                          | 
LUMBER LINEAR FEET BOARD FEET 

1"  X 4" 
2"  X 4" 
1"  X 8" 
2"  X 8" 

8 
69 

8 
18 

3 
46 

6 
24 

NMLS HO.   REQP POUNDS 

6d a") 
lOd (3") 
12d (3-1/4") 

110 
56 
4 

3/4 
1 

NIL 

2"  NEB STOAP TTEDOWN ASSEMBLY    - 1 REQP 6 LBS 
HARDBOARD,   1/8"  -THICK 33 SQ FT 13 LBS 
2"  STEEL EDGE PROTECTOR B REQP 1/2 LBS 

GENERAL NOTES 
A. THIS APPENDIX CANNOT STAND ALONE BUT MUST BE USED IN 

CONJUNCTION WITH THE BASIC LOADING PROCEDURES DRAWING 
19-48-4905-CA17Qe. TO PRODUCE AN APPROVED LOAD. ALL PERTI- 
NENT PROCEDURES. SPECIFICATIONS AND CRITERIA SET FORTH 
WITHIN THE BASIC DRAWING WILL APPLY TO THE PROCEDURES 
DELINEATED IN THIS APPENDIX ANY EXCEPTIONS TO THE BASIC 
PROCEDURES ARE SPECIFIED IN THIS APPENDIX. 

B. THE OUTLOAOING PROCEDURES DEPICTED IN THIS DRAWING ARE 
APPUCA8LE TO LOADS OF SCL #2. SEE PAGES 4 THRU 8 FOR DE- 
TAILS OF THE PALLET UNITS. AN MS (SUMM A) CROP IS »40WN AS 
TYPICAL. OTHER MANUFACTURER'S CROPS CAN BE USED FOR THE 
LOAD SHOWN ON PAGE 2. THE SEQUENTIAL LOADING PROCE- 
DURES DEPICTED AT LEFT DESCRIBE THE SEQUENCE USED TO 
LOAD AN M3 CROP. FOR AN M3A1 (HYUNDAI) CROP. SEQUENTIAL 
LOADING PROCEDURES 2 THROUGH 4 MUST BE REVERSED. AC- 
TUAL CROP CONFIGURATION WILL DETERMINE WHETHER THE SE- 
QUENTIAL LOADING STARTS AT THE AFT OR THE FORWARD END 
OF THE CROP. 

C. THE LOADING PROCEDURES DEPICTED HEREIN MAY ALSO BE USED 
FOR OUTLOADINO SIMILAR SCL LOADS WHEN IDENTIFIED BY DIF- 
FERENT NATION AL STOCK NUMBERS (NSN) THAN WHAT IS SHOWN 
ON PAGE 4, PROVIDED THE OVERALL PALLET UNIT DIMENSIONS DO 
NOT VARY FROM WHATIS DEUNEATED HEREIN. 

D. LIGHTPALLETUNIT8MUSTBE CONSTRUCTED IN ACCORDANCE 
WITH THE GUIDELINES DELINEATED IN THE BASIC UNITIZATION 
PROCEDURES DRAWING APPLICABLE TO THAT PALLET UNIT. 

E. DIMENSIONS, CUBE AND WEIGHT OF THE PALLET UNITS WILL 
VARY SUGHTLY DEPENDING UPON THE ACTUAL DIMENSIONS OF 
THE BOXES AND THE WEIQHTOF THE SPECIFIC ITEM BEING UNIT- 
IZED. 

F. ALTERNATE NSN/DODIC COMBINATIONS ARE SHOWN IN THE 
CHART ON PAGE 4. THESE ALTERNATES MAY BE SUBSTITUTED 
FOR SOME OR ALL THE DEPICTED NSN/DODICS IF NECESSARY DUE 
TO THE ITEMS OR QUANTITIES ON HAND. 

O. DIMENSIONS GIVEN FOR DUNNAGE ASSEMBUES WILL BE FIELD 
CHECKED PRIOR TO THEIR ASSEMBLY. PALLET UNITS MUST FIT 
SNUGLY AGAINST THE DUNNAGE ASSEMBUES. THIS GUIDANCE 
MUST BE APPLIED PRIOR TO BEGINNING AN OUTLOADINO OPERA- 
TION. ALSO, DUE TO VARIATION OF PALLET UNIT DIMENSIONS, AD- 
JUSTMENTS MAY BE REQUIRED AS TO THE LOCATION OF CERTAIN 
PIECES ON DUNNAGE ASSEMBUES. 

H. ALL WEB STRAP TIEDOWN ASSEMBLIES MUST HAVE THE EXCESS 
LENGTH OF THE STRAP SECURED. ROLL UP AND BUNDLE THE EX- 
CESS LENGTH OF WEB STRAP, SECURING WITH CABLE TIES. SEE 
THE -STRAP END SECUREMENT' DETAIL AND GENERAL NOTE 
■K.12' IN THE BASIC PROCEDURE DRAWING 19-48-4905-CA17CW. 

J.   CONVERSION TO METRIC EQUIVALENTS: DIMENSIONS WITHIN 
THIS DOCUMENT ARE EXPRESSED IN INCHES, AND WEIGHTS ARE 
EXPRESSED IN POUNDS. WHEN NECESSARY, THE METRIC EQUIVA- 
LENTS MAY BE COMPUTED ON THE BASIS OF ONE INCH EQUALS 
26.4MM AND ONE POUND EQUALS 0.454 KG. 

LOAD AS SHOWN 

ITEM QUANTITY VCIGHT (APPROX) 

A131 PALLET UNIT 2  2,608 LBS 
A576 PALLET UNIT 2  1,982 LBS 
C791 PALLET UNIT 2  4,960 LBS 
C792 PALLET UNIT 8  18,112 LBS 
G815/G826 PLT UNIT - - 1   779 LBS 
DUNNAGE   159 "-BS 
CROP   3,800 LBS 

TOTAL WEIGHT - - - 32, 421 LBS (APPROX) 

I PAGES 
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SCL #2 COMPOSITION CHART 

DODIC NSN NOHENaATURE UNIT DWG REQP UNITS REQP HC 

A131 1305-00-892-2150 CTG,   7. 62MH 4 BALL M80A TR H62 LINKED 4116/7 25,600 2 LT PLTS 1.4S 

A576* 1305-00-028-6603 aC,   CAL . 50 4 API M8A API-T M20 LINKED 4116A4 4,800 2 LT PLTS 1.4G 

C791* 1315-01-333-0534 CTG,  120MM HEAT-HP-T M830E1 4231/48 60 2 PALLETS 1.2E 

C792* 1315-01-361-5023 CTG,   120MH APFSDS-T H829A2 4231/48 240 8 PALLETS 1.2C 

G81S 1330-01-124-5031 GREND,   LNCHR SMK:   SCREENING RP UK L8A3 4116/66E 48 12 BOXES 1.4G 

G826 1330-01-171-8869 GREND,   LNCHR SMK:   IR SCREENING M76 4169/56 48 12 BOXES 1.2G 

NOTE: THE DODICS LISTED BELOW MAY BE USED AS ALTERNATES FOR THE DODICS WITH MATCHING 
SYMBOLS SHOWN ABOVE IF THE QUANTITY OF THE DODICS SHOWN ABOVE IS INSUFFICIENT. 

A540* 1305-00-935-2017 CTG,  CAL . 50 4 API M8/1 TR M17 LINKED 4U6A4 1.4G 

C787* 1315-01-232-4638 CTG,   120MM HEAT-W-T M830 4231/48 L2E 

(380* 1315-01-286-2256 CTG,   120MM APFSDS-T M829A1 4231/48 1.2C 

THE 0815/0826 LIGHT PALLET UNIT CONSISTS OF 24 M2 CANS OF G816/Q826 
INSERTED INTO THE BOX RESTRAINT PALLET UNIT. SEE DETAIL OF THE BOX 
RESTRAINT PALLET UNIT ON PAQE 9. FILL BOX RESTRAINTS WITH M2 CANS 
BEFORE LOAD STRAPS AND T1EDOWN STRAPS ARE TENSIONED AND SEALED. 

14-1/4- 

LIGHTG815/G826 PALLET UNIT DETAIL 

12 BO)CS OF G815 SHOKE GRENADE (4 PER BO}Q « 23 LBS -  276 LBS (APPROX) 
12 BOXES OF G826 SMOKE SIENADE (4 PER B0)0 9 23 LBS -  276 LBS (fPPROX) 
DUNNAGE   154 LBS 
PALLET     80 LBS 

TOTAL leiGHT        786 LBS (APPROX) 
CUBE  19.8CUFT (APPROX) 

PAGE 4 
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51-8/4- 

C792 PALLET UNIT DETAIL 

30 CN-ms OF 120MM ere (l PER CNTO) AT 69 LBS 2,070 LBS CAPPROX) 

DUNNAGE       ,it 'rll 
PALLET        105  LBS 

TOTAL WEIGHT - 2, 264 LBS (APPROX) 
CUBE 53. 5  CU FT (APPROX) 

C791 PALLET UNIT DETAIL 

30 CN-ms OF 120MM ere (l PER CNTR)  AT 76 LBS 2, 280 LBS CAPPROX) 
DUNNAGE  -      10$ LBS 
ppi_\_ET        100 LBS 

TOTAL WEIGHT 2,480 LBS (APPROX) 
CUBE   53.5CUFT (APPROX) 

HEADER,2"X8"X7'-4"(2REQD). NAIL 
TO STRUTS W/3-10d NAILS ATEACH JOINT. 

S7HAPPINQ BOARD, 2" X 4" X 7"-4- (1 REQD). 
NAIL TO STRUTS W/2-1 Od NAILS AT EACH JOINT 
AFTER ALIGNING WITH FIRST TIEDOVW ANCHOR. STRUT, 2" X 8" X10" (4 REOD). 

FORWARD BLOCKING ASSEMBLY 

I PAGE S 
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21-3/4" 

IHE A131 UOHT PALLET UNIT SHOULD BE 
CONSTRUCTED lAWTHE AMC DRAWINQ LISTED 
ON PAGE 4 WITH THE FOLLOWING CHANGES: 

1. EUMINAIE THREE LAYERS OF BOXES (24 BOXES). 

2. EUMINATE THREE HORIZONTAL STRAPS, IF USED, 
OR REDUCE LOAD STRAP LENGTH T011--6-. 

3. REDUCE THE TTEDOWN STRAP LENGTH TO 9'-«~. 

LIGHT A131 PALLET UNIT DETAIL 

16 BO)«S OF 7.62MM CTG (800 PER B0)0 AT 77 LBS  1232 LBS (APPRO)0 
DUNNAGE     7 LBS 
PALLET  65 LBS 

TOTAL HEIGHT   1304 LBS (APPRO>0 
CUBE   20.2CUFT (APPROX) 

13-7/8- 

THE A67e UQHT PALLET UNIT SHOULD BE 
CONSTRUCTED lAW THE AMC DRAWING USTED 
ON PAGE 4 WITH THE FOLLOWING CHANGES: 

1. ELIMINATE THREE LAYERS OF BOXES (36 BOXES). 

2. ELIMINATE THREE HORIZONTAL STRAPS. 

3. REDUCE THE TIEDOWN STRAP LENGTH TO 9'-5-. 

LIGHT A576 PALLET UNIT DETAIL 

12 BOXES OF . SO CAL CTG (200 PER BOX) AT 75 LBS  900 LBS (APPROX) 
DUNNAGE     11 LBS 
PALLET  -   80 LBS 

TOTAL WEIGHT  991 LBS (APPROX) 
CUBE  17. 8CUFT (APPROX) 
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BEARING PIECE. 2" X 4* X 66* (1 REQD). 

ANTI-CHAFINQ PIECE, HARDBOARD 
1«" X 4- X 85" (1 REQD). LAMINATE 
TO BEARING PIECE W/8-6d NAILS. 

AFT END STRAPPING BOARD ASSEMBLY 

BEARING PIECE, 2" X 4" X 7'-4" (1 REQD). 

ANTl-CHAFING PIECE, HARDBOARD, 
1/8" X 4- X 7'-4" (1 REQD). LAMINATE 
TO BEARING PIECE W/11-6d NAILS. 

FORWARD END STRAPPING BOARD ASSEMBLY 

I PAGE 7 

PROJECT    CAP-TV 6tt-00 



NOTE: PRODUCE EQUAL QUANTITIES OF ASSEMBLY A AND 
ASSEMBLY B. EACH CROP LOAD REQUIRES TWO OF EACH (4 TOTAL). 

3-3/4- 3-3/4- 

STEEL EDGE PROTECTOR (2 REQO). 
LAMINATE TO BEARING PIECE 
W/2-6d NAILS AND CUNCH. 

BEARING PIECE, 
1-X4"X22"(1REQD). 

-BASE OF ASSEMBLY- 

CORNER STRAPPING BOARD ASSEMBLY A CORNER STRAPPING BOARD ASSEMBLY B 

BEARINQPIECE.2-X4"X4S-(2REQD). LAMINATE 
FIRST PIECE TO SECOND PIECE W/4-10d NAILS. 

ANT1-CHAFINO PIECE, HARDBOARD, 1/8" X 6' X 48" (1 REQD). 
LAMINATE TO BEARING PIECE W/B-ed NAILS. 

SIDE STRAPPING BOARD ASSEMBLY 

NOTE: FOR ALL DUNNAGE USING 1/8" HARDBOARD MATERIAL, 
LUAN UNDERLAYMENT(3/ie- THICK) MAYBE SUBSTITUTED 
IF SUFFICIENT HARDBOARD MATERIAL IS UNAVAILABLE. 

BEARING PIECE, HARDBOARD, 
1/8- X 6- X ff-O" (1 REQD). NAIL 
THRU EACH RETAINER CLEAT 
W/3-ed NAILS AND CLINCH. 

RETAINER CLEAT, 2- X 4' X 6' (3 REQD). 
INSTALL ASSEMBLY VMTH RETAINER 
CLEATS TOWARD PALLET UNITS. 

SIDE BLOCKING ASSEMBLY 

PAGES 
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LOAD 8THAP, 3/4" X .035" OR .031" X 12'-6" LONG STEEL 
81RAPPINO (3 REQD). PRE-POSmON ON THE PALLET 
DECK PRIOR TO PLACING BOX RESTRAINTS. LOAD 
STRAPS MUSTBE TENSIONED AND SEALED PRIOR TO 
APPLICATION OF TIEDOWN STRAPS 

BOX RESTRAINT (3 REQD). 
SEE THE DETAIL BELOW. 

SEAL FOR 3M' STRAPPING 
(5 REQD). CRIMP EACH SEAL 
VMTH TWO PAIR OF NOTC»4ES. 

40" X 48-PALLET 

TIEDOWN STRAP. 3/4" X .036" OR .031" X O'-O" 
LON6 STEEL 8TT<APPING (2 REQD). INSTALL TO 
PASS UNDER THE TOP DECK BOARDS OF THE 
PALLET. TIEDOWN STRAPS WILL NOT BE 
APPLIED UNTIL LOAD STRAPS HAVE BEEN 
TENSIONED AND SEALED. 

BOX RESTRAINT PALLET UNIT 
SEE BILL OF MATERIAL ON PAGE 10. 

DIVISION PIECE, 1-X 
8-X12-1/4"(7REQD).-1 

LONGITUDINAL PIECE, 1 "X 8" X 68-1M" (2 RECK)). 
NAIL TO THE END PIECES W/S-Sd NAILS ATEACH 
END AND NAIL TO THE DIVISKM PIECES W/2-6d 
NAILS ATEACH LOCATION. 

END PIECE, 2-X 8" X 
12-1/4-(2 REQD). 

SUPPORT PIECE, 2" X 6" X 58-1 /4" 
(2 REQD). NAIL TO THE END PIECE 
W/2-10d NAILS ATEACH END.  

BOX RESTRAINT 

I PAGE 9 
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BILL OF MATERIAL 
(BOX RESTRAINT PALLET UNit) 

LUMBER LINEAR FEET BOARD FEET 

2" X 6" 
1" X 8" 
2" X 8" 

30 
51 

7 

30 
34 
10 

NAILS NO.   REQO POUNDS 

6d C2"J 
lOd 0") 

120 
24 

3/4 
1/2 

3/4" STEEL STRAPPING 57 FT 4 LBS 
SEAL FOR 3/4"  STRAPPING 5  REQP       NIL 
40"  X 48" PALLET 1 REQP 80 LBS 

PAGE 10 
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APPENDIX 23 

APPROVED BY 
BUREAU OF EXPLOSIVES 

LOADING AND BRACING * 
PROCEDURES FOR STRATEGIC 
CONFIGURED LOAD (SCL) ON 
CONTAINER ROLL IN/OUT 
PLATFORM (CROP) 

SCL #23 -155MM DPICM M483A1 
INDEX 

ITEM PACE(S) 

TYPICAL LOADING PROCEDURES  -   2 
GENERAL NOTES AND SECJUENHAL LOADING PROCEDURES  3 
PALLET UNIT DETAILS  -  ^-6 
DETAILS - -  '-9 

NOTICE: THIS APPENDIX CANNOT STAND ALONE BUT MUST BE USED IN CONJUNCTION WITH 
THE BASIC CROP OUTLOADING PROCEDURES DRAWING 19-48-4905-CA17Q6. 

LOADING AND BRACING SPECIFICATIONS SET FORTH WITHIN THIS DRAWING ARE APPLICABLE 
TO LOADS THAT ARE TO BE SHIPPED BYTRAILER/CONTAINER-ON-FLATCAR (T/COFC) RAIL 
CARRIER SERVICE. THESE SPECIFICATIONS MAY ALSO BE USED FOR LOADS THAT ARE TO BE 
MOVED BY MOTOR OR WATER CARRIERS. 

U.S. ARMY MATERIEL COMMAND DRAWING 
APPROVED, U.S. ARMY 

OPERATIONS SUPPORT COMMAND 

APPROVED BY « 
U.S.J 

ER OF COMMMDING GENERAL. 
MATERIEL COMMAND 

U.S. ARMY DEFENSE AMMUNITION CENTER 

DO NOT SCALE 

WEBSITE: HTTP://WWW.DAC.ARMY.MIL 

SEPTEMBER 2000 

DIVISION 

48 

DRAWING 

4905/ 
23 

FILE 

CA17Q6 
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TWO UGHT PALLET 
UNITS OF D541 

FORWARD END 
OF CROP. 

ONE LIGHT PALLET 
UNITOFA576. 

ONE LIGHT COMBINATION 
PALLET UNIT OF N289/N523. 

TWELVE PALLET 
UNITS OF 0563. 

AFTENDOFCROP. 
ISOMETRIC VIEW 

(KEY NUMBERS CONTINUED) 

(7) HOLD-DOWN STRAP, 3-INCH WIDE WEB STRAP TIEDOWN ASSEM- 
BLY FOR CROP (11REQD). INSTALL EACH HOLD-DOWN STRAP TO 
EXTEND FROM THE DESIGNATED TIEDOWN ANCHOR ON ONE SIDE 
OF CROP, OVER THE TOP OF THE PALLET UNITS, TO THE CORRE- 
SPONDING TIEDOWN ANCHOR ON THE OPPOSITE SIDE OF THE 
CROP. ALIGN SCUFF SLEEVES OVER ALL SHARP EDGES AND 
FIRMLY TENSION STRAP. SEE GENERAL NOTE -H' ON PAGE 3. 

(a) STRAPPING BOARD ASSEMBLYB(1REQD). SEE THE DETAIL ON 
PAGE 9. INSTALL ON THE FORWARD EDGE OF THE 0541 PALLET 
UNITS. 

(O) FORWARD END RESTRAINT STRAP, 3-INCH WIDE WEB STRAP T1E- 
DOWN ASSEMBLY FOR CROP (2 REOD). INSTALL EACH STRAP 
FROM THE THIRD TIEDOWN ANCHOR ON ONE SIDE OF THE CROP 
(ONE ON EACH SIDE), OVER THE D663 AND LIGHT DS41 PALLET 
UNITS AND STRAPPING BOARD ASSEMBLY B, BACK DOWN TO THE 
SEVENTH TIEDOWN ANCHOR ON THE OPPOSITE SIDE OF THE CROP. 
ALIGN SCUFF SLEEVES OVER ALL SHARP EDGES AND FIRMLY TEN- 
SION STRAP. CAUTION: THE RATCHETMUSTBE POSITIONED TO 
AVOID CONTACT WITH THE CONTAINER WHEN INSERTING CROP 
INTO CONTAINER. SEE GENERAL NOTE "H'ON PAGE 3. 

@ AFT END RESTRAINT STRAP, 3-tNCH WIDE WEB STRAP TIEDOWN 
ASSEMBLY FOR CROP (1 REOD). INSTALL THE STRAP FROM THE 
FIFTEENTH TIEDOWN ANCHOR ON ONE SIDE OF THE CROP, AT AN 
ANGLE OVER THE D663 PALLET UNITS, AROUND THE PALLET POSTS 
OF THE LIGHT COMBINATION N2B9M523 PALLET UNIT, AND BACK 
DOWN TO THE FIFTEENTH TIEDOWN ANCHOR ON THE OPPOSITE 
SIDE OF THE CROP.  DO NOT INSTALL OVER THE HOLD-DOWN 
STRAP ATTACHED TO THE EIGHTEENTH TIEDOWN ANCHOR, 
THREAD BEHIND THIS STRAP, FLUSH AGAINST THE D6B3 PALLET 
UNIT. AUGN SCUFF SLEEVES OVER ALL SHARP EDGES AND 
FIRMLY TENSION STRAP. SEE GENERAL NOTE 'H* ON PAGE 3. 

ONE UGHT PALLET 
UNITOFDS40. 

FOUR PALLET UNITS OF D533. 

KEY NUMBERS 

1) AFT FILLER ASSEMBLY (1 REOD). SEE DETAIL ON PAGE 7. CENTER 
AGAINST AFT CROP END GATE AND, AFTER THE PALLET UNITS ARE 
LOADED, NAIL W/2-12d NAILS THRU THE SLOTS IN THE AFT CROP 
END GATE INTO THE AFT FILLER ASSEMBLY, LEAVING THE NAIL 
HEADS PROTRUDING THRU THE SLOTS TO PROVIDE LATERAL RE- 
STRAINT. 

® 2) FORWARD RLLER, 1' OR 2" X 8' X 7'-4" (AS REOD).   LAMINATE 
EACH PIECE TO THE PREVIOUS PIECE W/8 NAILS OF A SUITABLE 
SIZE (ed NAILS FOR 1 * THICK MATERIAL). CENTER AGAINST FOR- 
WARD CROP END GATE AND, AFTER THE PALLET UNITS ARE 
LOADED, NAIL W«-12d NAILS THRU THE HOLES IN THE FORWARD 
CROP END GATE INTO THE FORWARD FILLER PIECES, LEAVING THE 
NAIL HEADS PROTRUDING THRU THE HOLES TO PROVIDE LATERAL 
AND VERTICAL RESTRAINT. 

® 

0 

PALLET SUPPORT ASSEMBLY A (1 REOD). SEE DETAIL ON PAGE 7. 
POSITION THE ASSEMBLY ON TOP OF THE FORWARD DS63 PALLET 
UNITS SO THAT ASSEMBLY LATERAL PIECES ARE CROSSWISE ON 
THE LOAD AND RT BETWEEN THE LIFTING RINGS OF THE D563 
PROJECTILES. CENTER THE ASSEMBLY LATERALLY AND LONGI- 
TUDINALLY ON THE D563 PALLET. 

4) PALLET SUPPORT ASSEMBLY B (1 REOD). SEE DETAIL ON PAGE 8. 
POSITION THE ASSEMBLY ON TOP OF THE AFT D563 PALLET UNITS 
SO THAT ASSEMBLY LATERAL PIECES ARE LENGTHWISE ON THE 
LOAD AND FIT BETWEEN THE LIFTING RINGS OF THE D563 PROJEC- 
TILES. CENTER THE ASSEMBLY LATERALLY ON THE DS63 PALLET 
UNITS AND POSITION SO THAT THE UGHT COMBINATION N289M523 
PALLET UNIT WILL BE TIGHT AGAINST THE ADJACENT UGHT A57e 
PALLET UNIT. 

® 

® 

SIDE BLOCKING ASSEMBLY (2 REOD). SEE THE DETAIL ON PAGE 8. 
INSTALL ONE ON EACH SIDE OF THE CROP ADJACENT TO THE D533 
PALLET UNITS. AFTER THE HOLO-OOWN STRAPS ARE INSTALLED, 
NAIL THROUGH THE STRAP ATTACHMENT SLOTS OF TWO HOLD- 
DOWN STRAPS (ONE AT EACH END OF THE ASSEMBLY) INTO SIDE 
BLOCKING WA1-10d PARTIALLY DRIVEN NAIL AND BEND OVER SIDE 
OF HOOK. 

PAGE 2 I 

6) STRAPPING BOARD ASSEMBLY A (2 REOD). SEE THE DETAIL ON 
PAGE 9. INSTALL ON THE EDGES OF THE D640 PALLET UNIT. 

(CONTINUED AT LEFT) 
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RECOMMENDED SEQUENTIAL PROCEDURES 
1. PREFABRICATE THE AFT FILLER ASSEMBLY, THREE PALLET SUP- 

PORT ASSEMBLIES, TWO STRAPPING BOARD "A" ASSEMBLIES, THE 
STRAPPING BOARD "B" ASSEMBLY, AND TWO SIDE BLOCKING AS- 
SEMBLIES. STRAP THE N623 BOX AND THE EXTRA N28g BOX TO 
THE TOP OF THE LIGHT N289 PALLET UNIT. 

2. INSTALL THE AFT FILLER ASSEMBLY. 

3. LOAD TWO ROWS OF SIX PALLET UNITS OF D663 AGAINST THE AFT 
END FILLER ASSEMBLY, CENTERING LATERALLY ON THE CR(M». 

4. LOAD TWO ROWS OF TWO PALLET UNITS OF D533 AGAINST THE 
0663 PALLETUNITS, CENTERING LATERALLY ON THE CROP. 

5. LOAD TWO ROWS OF SIX PALLET UNITS OF D663 AGAINST THE D533 
PALLET UNITS, CENTERING THE ROWS LATERALLY ON THE CROP. 

6. INSTALL THE FORWARD FILLER PIECES. 

7. INSTALL THE PALLET SUPPORT ASSEMBLY "A" ON TOP OF THE 
FORWARD DSeS PALLET UNITS SO THAT THE LATERAL PIECES OF 
THE ASSEMBLY FIT BETWEEN THE LIFTING EVES ON THE D563 
PALLETUNITS AND ARE CROSSWISE ON THE LOAD, AND THE AS- 
SEMBLY IS CENTERED AS MUCH AS POSSIBLE LATERALLY AND 
LONGITUDINALLY ON THE D663 PALLET UNITS. 

8. LOAD TWO LIGHT DB41 PALLET UNITS ON TOP OF THE PALLET SUP- 
PORT ASSEMBLY "A", ALIGNING THE PALLET SKIDS WITH THE PAL- 
LET SUPPORT ASSEMBLY LONGITUDINAL PIECES. 

B.  LOAD ONE LIGHT D640 PALLET UNIT, CENTERED LATERALLY, ON 
TOP OF THE FORWARD DB33 PALLETUNITS, AND AGAINST THE 
D641 PALLETUNITS. 

10. LOAD ONE LIGHT A676 PALLET UNIT, CENTERED LATERALLY, ON 
TOP OF THE AFT D533 PALLET UNITS, AND AGAINST THE DB40 PAL- 
LETUNIT SEE GENERAL NOTE-F" AT RIGHT. 

11. INSTALL THE PALLET SUPPORT ASSEMBLY "B" ON TOP OF THE AFT 
0563 PALLET UNITS SO THAT THE LATERAL PIECES OF THE ASSEM- 
BLY FIT BETWEEN THE LIFTING EYES ON THE D563 PALLETUNITS 
AND ARE LENGTHWISE ON THE LOAD, AND ARE CENTERED AS 
MUCH AS POSSIBLE LATERALLY ON THE D563 PALLET UNITS. 

12. LOAD ONE LIGHTN289/N523 COMBINATION PALLETUNITON TOP 
OF THE PALLET SUPPORT ASSEMBLY "B", ALIGNING THE PALLET 
SKIDS WITH THE PALLET SUPPORT ASSEMBLYLONGITUDINAL 
PIECES.   SEE GENERAL NOTE T' AT RIGHT. 

13. INSTALL THE TWO SIDE BLOCKING ASSEMBUES. 

1 *.   INSTALL THE STRAPPING BOARD ASSEMBLIES "A". 

16.  INSTALL 11 WEB STRAP TIEDOWN ASSEMBUES TO EXTEND FROM 
A TIEDOWN ANCHOR ON ONE SIDE OF THE CROP, OVER THE TOP OF 
PALLETUNITS, TO THE CORRESPONDING TIEDOWN ANCHOR ON 
THE OPPOSITE SIDE OF THE CROP. 

(CONTINUED ON PAGE 4) 

1                           BILL OF MATERIAL                            | 
LUMBER LINEAR FEET BOARD FEET 

1"  X 4" 
1" X 6" 
1" X 8" 

2"  X 3"  (ACTUAL) 
2" X 4" 
2" X 6" 
2" X 8" 

7 
24 

8 
2 

82 
34 
30 

3 
12 

5 
1 

55 
34 
40 

NAILS Na   REQD POUNDS 

6d (2") 
lOd h") 
12d (3-1/4") 

S6 
122 

8 1/4 

GENERAL NOTES 
A. THIS APPENDIX CANNOT STAND ALONE BUT MUST BE USED IN 

CONJUNCTION WITH THE BASIC LOADING PROCEDURES DRAWING 
19-4S-4905-CA17Qe. TO PRODUCE AN APPROVED LOAD, ALL PERTI- 
NENT PROCEDURES, SPECIFICATIONS AND CRITERIA SET FORTH 
WITHIN THE BASIC DRAWING WILL APPLY TO THE PROCEDURES 
DELINEATED IN THIS APPENDIX. ANY EXCEPTIONS TO THE BASIC 
PROCEDURES ARE SPECIFIED IN THIS APPENDIX. 

B. THE OUTLOADING PROCEDURES DEPICTED IN THIS DRAWING ARE 
APPLICABLE TO LOADS OF SCL #23. SEE PAGES 4 THRU 6 FOR DE- 
TAILS OF THE PALLETUNITS. AN M3A1 (HYUNDAI) CROP IS SHOWN 
AS TYPICAL. OTHER MANUFACTURER'S CROPS CAN BE USED FOR 
THE LOAD SHOWN ON PAGE 2. THE SEQUENTIAL LOADING PROCE- 
DURES DEPICTED AT LEFT DESCRIBE THE SEQUENCE USED TO 
LOAD AN M3A1 CROP. FOR AN M3 (SUMMA) CROP, SEQUENTIAL 
LOADING PROCEDURES 2 THROUGH 6 MUST BE REVERSED. AC- 
TUAL CROP CONFIGURATION WILL DETERMINE WHETHER THE SE- 
QUENTIAL LOADING STARTS AT THE AFT OR THE FORWARD END 
OF THE CROP. 

C   THE LOADING PROCEDURES DEPICTED HERBN MAY ALSO BE USED 
FOR OUTLOADING SIMILAR SCL LOADS WHEN IDENTIFIED BY DIF- 
FERENT NATIONAL STOCK NUMBERS (NSN) THAN VW1ATIS SHOWN 
ON PAGE 4, PROVIDED THE OVERALL PALLETUNITDIMENSIONS 
DO NOT VARY FROM WHAT IS DELINEATED HEREIN. 

0. UGHTPALLETUNIT8MUSTBE CONSTRUCTED IN ACCORDANCE 
WITH THE GUIDELINES DELINEATED IN THE BASIC UNIT1ZATION 
PROCEDURES DRAWING APPLICABLE TO THAT PALLET UNIT. 

E. DIMENSIONS, CUBE AND WEIGHT OF THE PALLETUNITS WILL 
VARY SLIGHTLY DEPENDING UPON THE ACTUAL DIMENSIONS OF 
THE BOXES AND THE WEIGHT OF THE SPEOFIC ITEM BEING UNIT- 
IZEO. 

F. ALTERNATE NSN/DODIC COMBINATIONS ARE SHOWN IN THE 
CHART ON PAGE 4. THESE ALTERNATES MAY BE SUBSTITUTED 
FOR SOME OR ALL THE DEPICTED NSN/OODICS IF NECESSARY DUE 
TO THE ITEMS OR QUANTITIES ON HAND. 

G. DIMENSIONS GIVEN FOR DUNNAGE ASSEMBUES WILL BE FIELD 
CHECKED PRIOR TO THEIR ASSEMBLY. PALLET UNITS MUST FIT 
SNUGLY AGAINST THE DUNNAGE ASSEMBLIES. THIS OUIDANCX 
MUST BE APPUED PRIOR TO BEGINNING AN 0UT1.0ADIN0 OPERA- 
TION. ALSO, DUE TO VARIATION OF PALLET UNIT DIMENSIONS, AD- 
JUSTMENTS MAY BE REQUIRED AS TO THE LOCATION OF CERTAIN 
PIECES ON DUNNAGE ASSEMBLIES. 

H. ALL WEB STRAP TIEDOWN ASSEMBUES MUST HAVE THE EXCESS 
LENGTH OF THE STRAP SECURED. ROLL UP AND BUNDLE THE EX- 
CESS LENGTH OF WEB STRAP, SECURING WITH CABLE TIES. SEE 
THE -STRAP END SECUREMENP- DETAIL AND GENERAL NOTE 
"K.12" IN THE BASIC PROCEDURE DRAWING 19-48-4805-CA17Q6. 

J.   CONVERSION TO METRIC EQUIVALENTS: DIMENSIONS WITHIN 
THIS DOCUMENT ARE EXPRESSED IN INCHES, AND WEIGHTS ARE 
EXPRESSED IN POUNDS. WHEN NECESSARY, THE METRIC EQUIVA- 
LENTS MAY BE COMPUTED ON THE BASIS OF ONE INCH EQUALS 
25.4MM AND ONE POUND EQUALS 0.454 KG. 

LOAD AS SHOWN 

ITEM QUANTITY     HEIGHT (APPROX) 

LIGHT A576 PALLET UNIT 1  1, 886 LBS 
D533 PALLET UNIT 4  4, 640 LBS 
LIGHT D540 PALLET UNIT 1  786 LBS 
LIGHT D541 PALLET UNIT 2  2,146 LBS 
D563 PALLET UNIT 24  20, 976 LBS 
COMBO N289/N523 PALLET UNIT - 1  594 LBS 
DUNNAGE  ,?2i!'-^^ 
CROP  3,800 LBS 

TOTAL WEIGHT 35,125 LBS (APPROK) 
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SCL #23 COMPOSITION CHART 

DODIC NSN NOMENCLATURE UNIT DWG REQP UNITS REQD HC 

A576* 1305-00-028-6603 era,  CAL . 50 4 API H8A API-T M20 LINKED 4116A4 4,800 1 LIGHT PLT 1.4G 

D533 1320-01-093-6856 CHG,   PROPELLING 1S5MM tS M119A2 W/0 PRIMER 4042A/9 96 4 PALLETS 1.3C 

D540 1320-00-935-1922 CHG,   PROPELLING 155MM GB M3 4042 A/3 48 1 LIGHT PLT X.3C 

D541 1320-00-935-1923 CHG,   PROPELLING 155MM W H4A2 4042A/2 60 2 LIGHT PLTS 1.3C 

D563 1320-01-260-8720 PRO],   155MM HE APER ICM M483A1 8837839 192 24 PALLETS 1.1D 

N289* 1390-01-282-6038 FUZE,   ELECTRONIC HME W/0 BOOSTER M762 4116/156S 208 13 BOXES 1.4S 

N523 1390-00-892-4202 PRIMER,  PERCUSSION M82 4116/158E 200 1 BOX 1.4S 

NOTE: THE DODICS LISTED BELOW MAY BE USED AS ALTERNATES FOR THE DODICS WITH MATCHING 
SYMBOLS SHOWN ABOVE IF THE QUANTITY OF THE DODICS SHOWN ABOVE IS INSUFFICIENT. 

AS 40* 1305-00-935-2017 CTG,   CAL . 50 4 API M8A IK Ml7 LINKED 4116/14 1.4G 

N285* 1390-01-247-4013 FUZE,   HTSQ W/0 BOOSTER M577A1 4116/156 1.4S 

SEQUENTIAL PROCEDURES CONTINUED FROM PAGE 3 

22-1/4- 

LIGHT AS76 PALLET UNIT DETAIL 

24 BOXES OF . 50 CAL CTG (200 PER B0)0 AT 75 LBS - - 1, 800 LBS (APPRO)0 
DUNNAGE      6 LBS 
PALLET    80 LBS 

TOTAL WEIGHT 1, 886 LBS (APPROJQ 
CUBE 28.6CUFT (APPROK) 

16. INSTALL ONE WEB STRAP TIEDOVm ASSEMBLY 
FROM THE THIRD TIEDOWN ANCHOR ON ONE SIDE 
OF THE CROP, AT AN ANGLE OVER THE D56S AND 
LIQHTD541 PALLET UNITS, OVER THE STRAPPING 
BOARD ASSEMBLY'S-, BACK DOWN TO THE SEV- 
ENTH TIEDOWN ANCHOR ON THE OPPOSITE SIDE OF 
THE CROP. REPEATWITH ANOTHER WEB STRAP 
TIEDOWN ASSEMBLY, STARTING AT THE SEVENTH 
ANCHOR ON THE FIRST SIDE OF THE CROP AND END- 
ING AT THE THIRD ANCHOR ON THE OPPOSITE SIDE 
OF THE CROP. CARE MUSTBE TAKEN TO ENSURE 
THAT THE STRAPS ARE APPUED IN SUCH A MANNER 
THAT THE RATCHET WILL BE OUT OF THE WAY, TO 
AVOID DAMAGE AND CONTACT WHEN THE CROP IS 
INSERTED INTO THE ISO CONTAINER. 

17. INSTALL ONE WEB STRAP TIEDOWN ASSEMBLY 
FROM THE FIFTEENTH TIEDOWN ANCHOR ON ONE 
SIDE OF THE CROP, AT AN ANGLE OVER THE 0563 
PALLET UNITS, AROUND THE PALLET POSTS OF THE 
UOHT COMBINATION N289/N523 PALLET UNIT, AND 
BACK DOWN TO THE nFTEENTH TIEDOWN ANCHOR 
ON THE OPPOSITE SIDE OF THE CROP.   DO NOT IN- 
STALL OVER THE H0L04J0WN STRAP ATTACHED 
TO THE EIGHTEENTH TIEDOWN ANCHOR, THREAD 
BEHIND THIS STRAP, FLUSH AGAINST THE 0663 
PALLET UNIT. 

18. NAIL THROUGH THE HOOK SLOT OF AHOLD-DOWN 
STRAP INTO EACH END OF THE SIDE BLOCKING AS- 
SEMBUES WAI-IOd PARTI ALLY DRIVEN NAIL AND 
BEND OVER SIDE OF HOOK. 

19. NAIL THROUGH THE STRAP ATTACHMENT SLOT OF 
THE HOLD-DOWN STRAP INTO EACH END OF THE 
SIDE BLOCKING ASSEMBUES Wfi-IOd PARTIALLY 
DRIVEN NAIL AND BEND OVER SIDE OF HOOK. 

20. NAIL TWO 12d RETAINING NAILS THRU THE SLOTS 
IN THE AFT CROP END GATE INTO THE AFTRLLER 
ASSEMBLY, LEAVING THE NAIL HEADS PROTRUD- 
ING THRU THE SLOTS TO PROVIDE LATERAL RE- 
STRAINT. 

THE UGHT AS76 PALLET UNIT SHOULD BE CONSTRUCTED lAW THE 
AMC DRAWING LISTED ABOVE WITH THE FOLLOWING CHANGES: 

1. EUMINATE TWO LAYER OF BOXES (24 BO)(ES). 

2. EUMINATE TWO HORIZONTAL STRAPS. 

3. REDUCE THE TIEDOWN STRAP LENGTH TO 12*-S-. 

21.  NAIL THE TWO REMAINING 12d RETAINING NAILS 
THRU THE HOLES IN THE FORWARD CROP END 
GATE INTO THE FORWARD FILLER PIECES, LEAVING 
THE NAIL HEADS PROTRUDING THRU THE HOLES TO 
PROVIDE LATERAL AND VERTICAL RESTRAINT. 
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38-1/2' 

D533 PALLET UNIT DETAIL 

24 CONTAINERS OF PROPELLING 
CHARGES (1 PER PA37 CONTAINER)  AT 42 LBS    - 1,008 LBS (APPROX) 
DUNNAGE  87 LBS 
PALLET -  65  LBS 

TOTAL V€IGHT  1,160 LBS (APPROX) 
CUBE -   37. 8 CU FT CAPPROX) 

THE UOHTD540PALLETUNITDEPICTED ATRIQHTSHOULD 
BE CONSTRUCTED lAW THE AMC DRAWING USTED IN THE 
CHART ON PAGE 4 WITH THE FOLLOWING CHANGES: 

1. ELIMINATE TWO LAYERS OF CONTAINERS (18 CONTAINERS). 

2. ELIMINATE ONE INTERMEDIATE DUNNAGE ASSEMBLY A AND 
ONE INTERMEDIATE DUNNAGE ASSEMBLY B. 

3. REDUCE THE LOAD STRAP LENGTH TO 12'-e-. 

LIGHT DS40 PALLET UNIT DETAIL 

24 CONTAINERS OF PROPELLING 
CHARGES (2 PER Hl4 CONTAINER) AT 28 LBS - - 672 LBS (APPROX) 
DUNNAGE  i^ ^^^ 
PALLET   65 LBS 

TOTAL WEIGHT 786 LBS (APPROX) ^ 
CUBE - 26. OCUFT (APPROX) 

24-1/8" 

30-3/8* 

THEUGHTD641 PALLET UNIT DEPICTED 
AT LEFT SHOULD BE CONSTRUCTED I AW 
THE AMC DRAWING LISTED IN THE CHART 
ON PAGE 4 WITH THE FOLLOWING CHANGES: 

1. EUMINATE TWO LAYERS OF CONTAIN- 
ERS (20 CONTAINERS). 

2. EUMINATE TWO DUNNAGE ASSEMBLIES. 

3. REDUCE THE TTEDOWN STRAP LENGTH 
T012'-2-. 

* LIGHT DS41 PALLET UNIT DETAIL 

30 CONTAINERS OF PROPELLING 
CHARGES (1 PER Hl3 CONTAINER) AT 30 LBS - - 900 LBS (*PROX) 
DUNNAGE    93 LBS 
PALLET     80 LBS 

TOTAL HEIGHT - - 1, 073 LBS (APPROX) 
CUBE - 40.2CUFT (APPROX) 
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38-3/4" 

D563 PALLET UNIT DETAIL 

8 1S5MM CTG AT 103 LBS  824 LBS (APPROX) 
DUNNAGE AND PALLET   50 LBS 

TOTAL VeiGHT  874 LBS (APPROJO 
CUBE   9.6CUFT (APPROX) 

INDICATES EXTRA 
N289BOX ' 

INDICATES UGHTN289 
PALLET UNIT. 

UNmZINO STRAP, 3/4" X .035' OR .031' X1V-V LONG STEEL STRAP- 
PING (1 REQD). INSTALL TO ENCIRCLE THE EXTRA N289 BOX AND 
THE N523 BOX ON TOP OF THE UGHT N289 PALLET UNIT. SEAL 
WITH ONE SEAL CRIMPED WITH TWO PAIR OF NOTCHES OR WITH 
TWO SEALS, EACH CRIMPED WITH TWO PAIR OF CRIMPS. 

INDICATES 
NS23 BOX 

14-1«" 

SPECIAL NOTE: 

AUGN THE TWO EXTRA BOXES WITH THE OUTER CENTER BOXES 
ON THE PALLET UNIT. INSTALL THE UNIT1ZAT10N STRAP OVER 
THE TWO BOXES, TOWARDS THE CENTER OF THE PALLET UNIT, 
AS SHOWN ABOVE. 

THE UGHTN289 PALLET UNIT SHOULD BE 
CONSTRUCTED I AW THE AMC DRAWING 
USTED IN THE CHART ON PAGE 4 WITH 
THE FOLLOWING CHANGES: 

1. ELIMINATE TWO LAYER OF BOXES (24 BOXES). 

2. REDUCE THE TIEDOWN STRAP LENGTH TO O'-iQ- 

3. REDUCE THE LOAD STRAP LENGTH T011 "-1". 

UGHTN289/N523 COMBINATION PALLET UNIT DETAIL 

13 BOXES OF FUZES (16 PER BOX) AT 40 LBS  480 LBS (APPRO)0 
1 LIGHT BOX OF PRIMERS (200 PER BOX) AT 25 LBS - - 25 LBS (APPRO)0 
DUNNAGE -     9 LBS 
PALLET -  80 LBS 

TOTAL VCIGHT -  594 LBS (APPROX) 
CUBE  29.7CUFT (APPROX) 
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BEARING PIECE, 2" X 8" X T-A," (DOUBLED) 
(1 REQD). LAMINATE THE FIRST PIECE TO 
THE SECOND W/7-10d NAILS. 

3" (ACTUAL) X12" (2 REQD). 
NAIL TO TME BEARING 
PIECE W/3-10d NAILS. 

AFT FILLER ASSEMBLY 

INSTALL VMTH THE HOLD DOWN PIECES 
TOWARDS THE LADING. 

STOP PIECE, 2" X 4" X 48" (2 REQD). 
NAIL TO THE LATERAL PIECES 
W/2-10d NAILS AT EACH JOINT. 

LONGITUDINAL PIECE, 1" XS" X 
48-(6 REQD). NAIL TO THE 
LATERAL PIECES WB-ed 
NAILS KXEAIOH JOINT. 

LATERAL PIECE, 2" X 
4-Xe--B-(3REQD). 

PALLET SUPPORT ASSEMBLY A 
NOTE: THE LONGITUDNAL PIECES MUST NOT CONTACT THE TOP OF THE UFTING 
RINGS OF THE 0663 PALLET UNITS. IF THE SINGLE 2" X 4" LATERAL PIECES DO 
NOT PROVIDE SUFFICIENT CLEARANCE FOR THE D663 UFTING RINGS, ADDI- 
TIONAL PIECES MAY BE ADDED. LAMINATE AN ADDITIONAL 1" OR 2" PIECE TO 
EACH LATERAL PIECE AS NEEDED TO CLEAR THE LIFTING RINGS. 
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LONOI-TUDINAL PIECE, 2' X 6" 
XS5-(3REQD). NAIL TO THE 
LATERAL PIECES W/2-10d 
NAILS AT EACH JOINT. 

4-1/2" 

LATERAL PIECE, 2-X 
4*X40'-(3REQD), 

STOP PIECE, 1" X 4" X 40" (2 REQD). 
NAIL TO THE LATERAL PIECES 
W/2-ed NAILS AT EACH JOINT. 

4-1/2" 

PALLET SUPPORT ASSEMBLY B 
NOTE: THE LONOITUDNAL PIECES MUST NOT CONTACT THE TOP OF THE LIFTING 
RINGS OF THE 0503 PALLET UNITS. IF THE SINGLE 2" X 4* LATERAL PIECES DO 
NOT PROVIDE SUFFICIENT CLEARANCE FOR THE DSOS UFTING RINGS, ADDI- 
TIONAL PIECES MAY BE ADDED. LAMINATE AN ADDITIONAL 1" OR 2" PIECE TO 
EACH LATERAL PIECE AS NEEDED TO CLEAR THE UFTING RINGS. 

BEARING PIECE, 2" X 4" X T-l 0" (1 REQD). 
NAIL TO THE LATERAL PIECES W/2-10cl 
NAILS AT EACH JOINT. - 

LONGITUDINAL PIECE, 2" X 0" X7'-10" 
(1 REQD). NAIL TO THE LATERAL PIECES 
W/3-1 Od NAILS AT EACH JOINT. 

LATERAL PIECE, 2' 
Xe'X5"(5REQD). 

SIDE BLOCKING ASSEMBLY 
INSTALL WITH THE BEARING PIECE 
AGAINST THE LADING. 
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SIDE PIECE, 2'X 4" X 72- 
(1 REQD). NAIL TO THE 
TOP PIECE W^-10d NAILS 

TOP PIECE, 2" X 4" 
X 72-(1 REQD). 

RESTRAINT PIECE, 2" X 4" X 
3-1/2" (1 RECK}). NAIL TO THE 
TOP PIECE W/2-10d NAILS. 

STRAPPING BOARD ASSEMBLY A 
INSTALL WITH THE RESTRAINT PIECE POSITIONED 
BETWEEN THE TWO LIGHT D541 PALLET UNITS. 

TOP PIECE, 2-X 4- 
X 48- (1 REQD). 

SIDE PIECE, 2" X 4- X 48" 
(1 REQD). NAIL TO THE 
TOP PIECE W/5-10d NAILS. 

STRAPPING BOARD ASSEMBLY B 
NOTE: THE ASSEMBLY SHOWN ABOVE IS ROTATED 180* 
FROM THE ORIENTATION IT WILL BE INSTALLED IN FOR 
CLARITY PURPOSES. 
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