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PART 1

INTRODUCTION

A. BACKGROUND. The U.S. Army Defense Ammunition Center and School (USADACS),
Validation Engineering Division (SMCAC-DEYV), was tasked by USADACS, Logisitics
Engineering Office (SMCAC-DE), to verify rail transportation of 120mm tank ammunition in
Military Vans (MILVANSs). Tests were conducted following dunnage failures during rail
movement of an untested blocking and bracing procedure authorized by the Transportation
Engineering Division (SMCAC-DET) . These failures occurred during blocking and bracing
against the MILVAN doors on ammunition returning from Saudi Arabia (SA).

B. AUTHORITY. This program was conducted IAW mission responsibilities delegated by the
U.S. Army Armament, Munitions and Chemical Command (AMCCOM), Rock Island, IL.

C. OBJECTIVE. The objective of this test is to verify if blocking and bracing procedures with
authorized deviations to normal procedures are acceptable for the safe transportion of retrograde
120mm tank ammunition from SA.

D. CONCLUSION. The two blocking and bracing procedures tested with loading against the
MILVAN doors failed prior to completing the tests. One design was loaded horizontally across
the doors and at the center, with the other design loading vertically on the door edges opposite
the hinges. As tested, the MILVAN doors and component parts were not stror 2 enough to retain
the load without MILVAN damage. Therefore, these procedures are not acequate for safe
railroad shipment of 120mm tank ammunition in MILVANs.

E. RECOMMENDATION. Current procedures for reduced cunnage and loading against the
MIL VAN doors be terminated.
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PART 3

TEST PROCEDURES

The test procedures outlined herein were extracted from TP-91-01, Transportability Testing
Procedures, July 1991.

A. MILVAN Load Preparation. The MILVAN was loaded with 10 metal pallets of 120mm tank
ammunition and blocked and braced in the same manner as authorized deviations to normal
blocking and bracing procedures. The weight and physical characteristics of the load
configuration were identical to the live (explosive) ammunition provided for in the

outloading procedure; i.e., weights, physical dimensions, center of gravity, materials, etc. The
ammunition packages used duplicated that of the live ammunition. When failures occured
during any part of testing, modifications were made to the load and/or blocking and bracing

procedures and were entirely retested.

B. RailImpact Test. The MILVAN was loaded onto a Trailer-on-flatcar (TOFC) and twist
locked at each corner to the railcar. Equipment needed to perform the test included the
specimen (hammer) car, five empty railroad cars connected together to serve as the anvil, and a
railroad locomotive. These anvil cars were positioned on a level section of track with air and
hand brakes set and with the draft gear compressed. The locomotive unit pulled the specimen
car several hundred yards away from the anvil cars and, then, pushed the specimen car toward
the anvil at a predetermined speed, then disconnected from the specimen car approximately

50 yards away from the anvil cars, which allowed the specimen car to roll freely along the track
until it struck the anvil. This constituted an impact. Impacting was accomplished at speeds of 4,
"6, and 8.1 mph in one direction and at a speed of 8.1 mph in the opposite direction. The 4 and
6 mph impact speeds were approximate; the 8.1 mph speed was a minimum. Impact speeds

were determined by using an electronic counter to measure the time required for the specimen

3-1




traverse an 11-foot distance immediately prior to contact with the anvil cars (see figure 1). At
the discretion of the test engineer, additional impacts at higher or lower speeds may be
conducted on the specimen car for engineering test data after the conclusion of the four rail

impacts have been conducted.

C. Data Collection. The specimen car was instrumented with accelerometers at the following
locations as a minimum:

1. On the sill of the railcar.

2. At the top of the test load on one pallet.

3. At the bottom of the test load on one pallet.
After each rail impact, the recorded accelerations were downloaded to determine stresses,
movement, forces, velocities, and accelerations during each impact. Data collected were suitable
for use in investigating causes for failure and as a criteria for design when developing new

procedures, if required.

D. Failure Criteria. At the conclusion of each impact, the load was examined for excessive
shifting of contents, loosening or breaking of load restraints or blocking and bracing, or

any visible damage to the items in the load or their packaging. Normally, testing will be stopped
when it becomes apparent that the load will fail; however, the test may be continued until
complete failure if the test engineer determines usabie data will be developed and safety of

personnel and equipment integrity are not violated.
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A .
(Test Samples)

1. Drawing Number:

2. Width:

3. Length:

4. Height:

5. Weight Empty:
B. MILVAN.

1. Width:

2. Length:

3. Height:

4. Weight:
C. Railcar.

1. Car Number:

2. Car Type:

3. Length:

4. Weight:

5. Draft Gear:

D. Data Acquisition Equi

1. Manufacturer:

2. Number of channels:

PART 4

19-48-4231/48-20PM 1006
40 1/8-inches
44 1/2-inches
51 3/4-inches
2,444 pounds

8 feet

20 feet

8 feet

5,785 pounds

TTWX 981502

TOFC

89 feet 4 inches

10 feet (approximately)

Friction

Pacific Scientific

3
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PART S5

TEST RESULTS

Two separate blocking and bracing procedures were tested during this series of tests, with

both procedures loaded against the MILVAN doors.

Procedure No. 1. The load was blocked and braced horizontally across and vertically at the
center of the MILVAN doors (see drawing no. 1 for details). The first impact was at 4.46 mph
with no damage occurring. The second impact at 6.41 mph caused the doors to bow outward at
the center approximately 1 inch (see photos nos. 1 and 2). This test was terminated to avoid

permanent defcrmation to the MILVAN. Accelerations experienced during this test are in part 7

of this report.
Procedure No. 2. The load was blocked and braced using a box beam across the palletized load

which transmitted all load forces vertically to the MILVAN door hinges (see drawing no. 2 for
details). Impact no. 1 was conducted at 4.6 mph with slight deformation to the doors at the
bottom comers, below the hinges. After this impact, the door corners were shift.d outward
approximately 1 inch. Impact no. 2 was conducted at 6.41 mph with the door bottom corers
now shifted outward approximately 2 inches. After this impact clear permanent deformation was
apparent to the lower door corners and hinges. This damage was in line with the lower box
beam. The upper beam appeared to have no adverse effect on the middle of the door or hinges.
This test was also terminated prior to any additional deformation to the MILVAN (see photos

nos. 3 - 6). Accelerations experienced during this test can be found in part 7 of this report.
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RAIL TEST OF 120MM PALLETS IN
20-FOOT END-OPENING MILVAN

PLACEMENT OF ACCELEROMETER #3
ON SILL OF THE RAILCAR.'W\

AGAINST MILVAN DOOR.

- BLOCKING & BRACING I

==
\
e

\\

PLACEMENT OF ACCELEROMETER #1
TOP OF PALLET 6 INCHES
FROM AFT END.

PLACEMENT OF ACCELEROMETER #2
ON PALLET SKID AFT ENO SIDE.

NOTES :

1.

RAILCAR 89'-4" LONG BY 9'-2" WIDE

FOR INFORMATION ONLY

p—
TITLE

O¥G NO

oo ool 82-003-0-T00048

APPROVED PROCEDURES

VALIDATION ENGINEERING DIVISION | SHEET




RAIL TEST OF 120MM PALLETS IN
20-FOOT END-OPENING MILVAN

PLACEMENT OF ACCELEROMETER #3
ON SILL OF THE RAILCAR.

3

BLOCKING & BRACING
AGAINST MILVAN DOOR.

A\
Y

(st

\y[J

PLACEMENT OF ACCELEROMETER #1
TOP OF PALLET 6 INCHES
FROM AFT END.

Z—/F’LACEMENT OF ACCELEROMETER #2
ON PALLET SKID AFT ENO SIDE.

NOTES :

1. RAILCAR B88'-4" LONG BY 9'-2" WIDE

FOR INFORMATION ONLY

TITLE OwG NO

PROPOSED BLOCKING 92-003-0-T00020

PROCEDURE VALIDATION ENGINEERING OIVISION | SHEET
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U.S. ARMY DEFENSE AMM.UNITION CENTER AND
SCHOOL - SAVANNA, IL

Photo No. AO317-SPN-92-18-524. This photo shows blocking and bracing
procedure no. 1 after the second rail impact test. Note, center of doors bowed
outward.
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U.S. ARMY DEFENSE AMMUNITION CENTER AND
SCHOOL - SAVANNA, IL

Photo No. AO317-SPN-92-18-523. This photo shows blocking and bracing
procedure no. 1. Note, the top of the doors bowed out after the second rail impact
test.
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U.S. ARMY DEFENSE AMMUNITION CENTER AND
SCHOOL - SAVANNA, IL

Photo No. AO317-SPN-92-18-538. This photo shows blocking and bracing
procedure no. 2, the overall view of MILVAN doors after the second rail impact test.

Note, permanent deformation to the corner of the doors and hinges.
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U.S. ARMY DEFENSE AMMUNITION CENTER AND
SCHOOL - SAVANNA, IL

Photo No. AO317-SPN-92-18-5634. This photo shows blocking and bracing
procedure no. 2. Shown is a closeup view of permanent deformation to the corner of
the door and hinges.
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U.S. ARMY DEFENSE AMMUNITION CENTER AND
SCHOOL - SAVANNA, IL

Photo No. AO317-SPN-92-40-557. This photo shows blocking and bracing
procedure no. 2. Note, wooden dunnage extending beyond the door’s threshold as
well as permanent deformation of the door around the lower hinge.

6-7




PART 7




Q008" T X SsSpuodas

l1dues Jo U 11

T66T CT:Z2T7:vT 22 190 HAH 9v° b

] ]
.................................. — °¢o- -
................ P N T 1] e

1T ¥deduy ‘jajled WUy Jo

5D

PO T X

D S - |

1@l1ed Jo do]

*Bbuog

* 1990y




Q0BB°'T X Sspuonag

dldueg Jo auvul]

0
w
—~ 800" -
X
- [
)
e
...... R T T S T T T T T T T T Qo.ﬂ- 9
o

- @ez-

- @8e”

—~ 00v -

T66T €T ET:vPT ZZ 1P0 HAW 9v°b T 10%edu] ‘31311ed HUUE@ETY Jo "1 A

11tS 423uap
*Bbuo-g

* 1200y




UV T X SsSpuodag

21dues jJo w1}l

sD

eey " -

282" -

8RBT X
33l1ed Jo wojljoqg

ovT -

evT’

T66T ET:ZT:PT EZ 190 HAHW 9v° ¥ T j0edu] ‘jajled uwWugzT Mc D G . |

*+ BUOT

* 1229y



QQPVLB° T X spuonag

2ldueg jJo au1l]

NnV_.w ! NRM.- | Nnv_-m |
— I 1 I _ ! ] I I 1
.............................. ....JI. 20" €~
aa- -
20° 1 -
eeq’
eo" Y

T66T PEIZE:V¥T 22 190 HAH TP 9 :2 j0edul ‘jajleyd WU@ZT Jo

O
v oo
%
(-]
H ™"
-
Y
o ~
al
on
Q e
.H'“

*buog

1950y




@68BG°'T X Spuooag

d1dues jJo dul]

A
!

T

o

|«

©

o

e B
I

o

ok,

»

3
e S
T

Qvoe-

ace”

av9-

096°

8c°'71

T66T PEI22:HT E2 9190 HAW TV 9 2 j10edu] ‘jajled ww@zT 40

sD

806848 T X

‘1°¥

111S 43juad

*Buo

* 1300y




Av00°T X Spuonsg

a1dues jo aulg

-
o —
—

T66T P22 HT € 1290 HAdHW TV 9

o —r—
e

....... i) eer e
: : : ﬁ

....... ...s.m —1- 006" -

aecE " -

1% 1% k%

....... TIZZ@ZI:ITZII¥IOQO.

12 joeduy ‘ja11ed HUQ@ZT Jo

sD

0806 T X
3311ed Jo wojljog

D G . §

*BbuoT]

* 1305y



@0A00°'T X SpPpuUODIS

31duesg jJo aul1]l

8" -

oy T1T-

1 - §

a8 e

T66T BE:6Z:2T €T 120 HdH 09 P T 3dedul ‘3ajled WU@EST Jo

9

P0G T X

3al1l1evd Fo dog

*BuoTq

* 1900y




9U00B°"T X spuodas

31durg jJo aduwtr]

T66T BZ:6Z:C2T €Z 120 HIHW @9 ¢

t ¥ joedu]

‘3@l1led

@sT*®

QetE”’

sy

009"’

wugeT J0

sO

111S 423u3d

QR T X

‘1A

* Buo-]

* 1900y



9008 °'T X SpPuodS

aldues JO dul]

L 1872 T9°2L Th 2 LA 1@ 2

I ] 1 1 i I 1 1 I ]

o SO SR L b b f SR 4 a@e-z-
ez T-
ooy -
e’

............................. T S | I TN e B, < A §

T66T BZ:62:2T €2 3190 HdH @9 't T 1D2eduy ‘jajted wWw@zZY Jo

D

008088 T X
3alled Jjo uwojljo04g

*BUOT

* 192050y




8600 T

¥ SsSpuonsag

31duesg jo avy]

@c" 1-

208" -

a0y -

. : : :
: : : : . : H : :

. : L L : : : : : .
............... R AR EEEE EEEEREREE PEREERE (AR PP S P E. 17 1
: : : : : \ : : : :

: : : : : : : : : :

: : : : : : : : : :

T66T OT:6E:2T €2

190 HAHW Tv'9

12 19edug

“3911ed WUy Jo

sD

80BB°"T ¥

3I3l11ed jo dog

*Buog

*1@220y




BUOO°'T X Spuooag

aldues S50 au1l]

-
-
-
—

—_
-
R
—
D

ace "’

00O T X

av9o:

SRPT b b b o || P b o] _ @96"
............................. T I PP S Y §
.......................................................................................... L

T66T QAT I6E€:Z2T €T 3190 HdUW TH°9 2 1deduy ‘jajled WWEET 40 1A

111§ «w3j3uad
*Buoy

* 19005y




2000° 7T X Spuoonss

a1dues jJo aui]

e ——

<
| \0
]
N
iy
e}
]
.nrg
0
o}
1 \D
n
9
iy
n

er - " 1-

ees8 - -

o8ty -

897 ° -

a9T

T66T BT:6E:ET €Z 3120 HdAH TH 9 2 310eduy ‘jajted uww@zy Jo

D

POBB" T X
3211vd s0 wojljo09g

B G - §

*Buo-

* 19505y




PART 8




APPENDIX 48

UNITIZATION PROCEDURES FOR AMMUNITION
AND COMPONENTS PACKED IN CYLINDRICAL
METAL OR PLASTIC CONTAINERS ON

4 - WAY ENTRY METAL PALLETS

CARTRIDGE, 120 MM, PACKED | PER PAII6 CYLINDRICAL
METAL CONTAINER, UNITIZED 30 PER 44" X 40"
PALLET; APPROX CONTAINER SIZE 44LL X 73 W
X 73 H

PALLET UNIT DATA

I TEMS INCLUDED HAZARD CLASSIFICATION © WEIGHT
NSN DODIC por CG QD comp (L8S)
CLASS | CLASS | CLASS | CLASS
1315-
01-269-2256 | C380 8 o8 |[(e8Nn2 ¢ 2.264
1-226 7418 | C7 B8 -8 |iegiz ¢ 2.114
81'232-4638 c7§$ A ho'g 8. E 2,414 NOTICE THIS APPENDIX CANNOT STAND ALONE BUT MUST

BE USED IN CONJUNCTION WITH THE BASIC UNITIZATION

PROCEDURES DRAWING 19-48-4231-20PM 1006,

REVISIONS AL L3F Lur
o CECREN [© WGAG WP
HAZARD CLASSIFICATION DATA CONTAINED IN THE ABOVE CHART Y B ‘
1S FOR GUIDANCE AND INFORMATIONAL PURPOSES ONLY. VERIF- Commam St - -
ICATION OF THE SPECIFIED DATA SHOULD 8E MADE 8Y CONSULTING N B
THe MOST RECENT JOINT HAZARD CLASSIFICATION SYSTEM i T i #
LISTING OR OTHER APPROVED LIS TINGS). T A e

DECEMBER 1988
FLE

CLASS OIVISION DRAWING

4231/ | 20PM
00 NOT SCALE 19| 48 a8 | 1006

PROJECT _ CA 24318-8T




TYPICAL LOCATION FOR

SECUREMENT OF A STRAP
CUTTER. WIRE TIE TO PALLET

UNITIZING STRAP, 1-1/4% X .035% OR .331* :g‘r:“,:; :f‘nlgff;“w‘
X 15'~6* LONG STEEL STRAPPING (3 REQD ). 2

TOP LIFT
ASSEMBLY (1
REQD ). SEE
GENERAL NOTE
"H" AT RIGHT,

’O
o
A
)

PALLEY ADAPTER
(1 RECD ). SEE
GENERAL NOTE
"H" AT RIGHT.

'O
i

L L

A/

S
LA
()
A7
3
&
‘0

((
A
3

(>
3
o,

SEAL FOR 3/4- 44" X 40" PALLET.
STRAPPING (4
REQD, 1 PER

STRAP ', CRIMP

SEAL FOR 1-1/4" STRAPPING
EACH SEAL WITH t

4 (3 REQD, | PER STRAP),
TAO PAIR OF CRIMP EACH SEAL WITH TWO
NOTCHES . / PAIR OF NOTCHES.

/
BUNDLING STRAP, 3/4" X .035¢ CR /
O3 X v t-1t LONG STEEL STRAP-

PING (4 REQD ). SEE GENERAL
NOTE C AT RIGHT, ——————

PALLET UNIT

SEE GENERAL NOTE 8" AT RIGHT,

30 CONTAINERS OF 120MM ZARTRIDGES (1 PER CCNTAINER 1 75 LBS~em 2,250LBS ( APPRCX |
DUNNAGE 8o LBS
PALLET = 105 L8s

TOTAL WEIGHT 2,444 LBS | APPROX )
Cugt -~ 53,5 CyU FT  APPRCX )

BILL OF MATERIAL

MITAL PALLET, 44" X 40" --------e- 1 REQD -------<+~-==es 1G51LBS
PALLET ADAPTER ------- 4] L8s
TOP LIFT ASSEM3LY -- 38 18S
STEEL STRAPRING, '/t~ 44.33' REQD --- === 317 LB
STEEL STRAPPING '-174° - 44.50' RE".D ---
SEAL FOR 3/4" STUAPPING ~-- 4 REGD ---
SEAL FOR 1-1/4" STRAPPING cae I REGD -cmmcemomeeamianas NiL
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- APPENDIX, ANY EXCEPTIONS TO THE SASIC PROCEDURES ARE SPECIFIED

GENERAL NOTES

THIS APPENDIX CANNOT STAND ALONE BUT MUST 8 USED IN CON-
JUNCTION WITH THE BASIC UNITIZATICN PROCEDURES DRAWING 19-48-
4231-20P MI006. TO PRODUCE AN APPROVED UNIT LOAD, ALL PERTINENT
PROCEDURES, SPECIFICATIONS AND CRITERIA SET FORTH WITHIN THE
BASIC DRAWING WILL APPLY TO THE PROCEDURES DELINEATED IN THIS

IN THIS APPENDIX,

DIMENSIONS, CUBE AND WEIGHT OF A PALLET UNIT WIHLL VARY SLIGHTLY
DEPENDING UPON THE ACTUAL DIMENSIONS OF THE CCNTAINER AND
THE WEIGHT OF THE SPECIFIC ITEM BEING UNITIZED,

BUNDLING STRAPS MUST 8 TENSICNED AND SEALLD PRIOR TO THE
APPLICATION OF THE UNITIZING STRAPS, INSTALL BUNDLING STRAPS AS
CLOSE TO THE QUTER CONTAINER RINGS AS POSSIBLE, TO AVOID
DAMAGE TO THE CONTAINERS.

ALTHOUGH THE CONTAINERS DEPICTED IN THE UNIT LOAD AT LEFT ARE
CONSTRUCTED WITH INTERLOCKING DEVICES, THE INTERLOCKS WilL NCT
FUNCTION PROPERLY UNLESS THE CONTAINERS ARE POSITIONED SO THAT
THE "PINS® OF THE INTERLOCKS ARE FACING UPWARD. THIS
ORIENTATION WILL AID IN THE PREVENTION OF CONTAINER MOVEMENT,
BOTH LATERALLY AND LONGITUDINALLY, DURING SHIPMENT OF THE
UNIT LOAD.

THE FOLLOWING AMC (DARCOM ) DRAWINGS ARE APPLICABLE FOR
QUTLOADING AND STORAGE OF THE ITEMS COVERED 8Y THIS APPENDIX.

CARLOADING -—-—=---n- ORAWING 19-48-4246-5PM1011 .
TRUCKLOADING - DRAWING 19-48-4247-11pM1011
STORAGE -- ~- DRAWING 19-48-4250-1-2-0-4~14-22PM1005.
MILVAN ----cwmmmaconeno ORAWING 19-48-4244-15PM1007 .
COMMERCIAL CONTAINER-DRAWING 19-48-4245-15PM1008.

FOR METHOD OF SECURING A STRAP CUTTER TO THE PALLET UNIT, SEE
DARCCOM ORAWING 19-48-4127-20P1000,

IF ITEMS COVERED HEREIN ARE UNITIZED PRICR TC ISSUANCE OF THIS
APPENDIX, THE CONTAINERS NEED NOT B8E REUNITIZED SCLELY TC CCN-
FORM TO THIS APPENDIX .

FOR DETAILS OF THE PALLET ADAPTER AND TCP LIFT ASSEMBLY, SEE
MILITARY SPECIFICATICN MIL-A-70754,

THE UNITIZATICN PROCEDURES DEPICTED HEREIN MAY ALSC 8E USED FCR
UNITIZING 120M*4 CARTRIDGES WHEN IDENTIFIED BY DIFFERENT NATICNAL
STCCK NUMBERS . NSN )} THAN WHAT IS SHCWN CN THE TITLE PAGE,
PRCVIDED THE CCONTAINER PACK DCES NQOT VARY FRCM WHAT IS DELI -
NEATED HEREIN., THE EXPLOSIVE CLASSIFICATION CF CTHER {TEMS MAY 3E
DIFFERENT THAN WHAT [S SHOWN.

EMPTY OR REJECT PAI16 CONTAINERS will BE USED AS FILLER CONTAIN-
ERS AS NECESSARY. FILLER CONTAINERS MUST BE INSTALLED IN THE
MIDOLE CF THE TOP LAYER (S} OF CONTAINERS, IF FIVE FULL CCIN-
TAINERS ARE TC BE OMITTED, ONE FULL LAYER CF CCNTAINERS WILL BE
OMITTED. WHEN (EMPTY ) FILLER CONTAINERS ARE USED IN PLACE OF
OMITTED CONTAINERS TO CCMPLETE A LAYER CN A PALLET, THEY wILL
8E MARKED AS SPECIFIED ~ITHIN MIL-STD-129.

FCR SN 1315-01-226-7418-C786 CANLY, THE TCP CCVER CF THE PALLET
WHL % MARKED "DCT-£-9649" iN CNE-NCH WHITE LETTERS NEAR THE
CLCSED END CF THE CONTAINERS,
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