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An H-1161 shipping and storage container with the Program 437 payleoad
vehicle wvas subjectad to a series of simulaied railroad freight car

hump tests at the Area 111 test ramp. The object of these tests was to
determine the structural adequacy of the H-1161 shipping container znd the
wocden shoring used to secure tihe H-11l6l contziner te the freight car.
Four ramp tests ware run, three at simulated & mph freight car humps

(5.3 wph ramp impact velocity) and one at 2 simulated 9 mph freight car
bump (6.7 mph ramp impact velocily)}.

The maximum faired acceleration observed Mduring the simulated 6 wph humps

was l6g longitudinal with a 26 ms duration aod 11 ms rise c¢ime om the Tamp
cart. The maximum faired scceleration during the simulated 9 mph freight

car hump wes 24.5g longitudinal with 20 ms duration and 9 ms rise time on the
ramp cart.

During ramp tests Nwabers 1 and 2 (sinulated 6 mph freight car humps)

damage was sustsined by the wooden shoring and also by the tie«down straps

which held the H-1161 in place. After the first hump the woode~ shoring

was strecgthened and aiter the first and second test, the tie-down procedure
was altered. During the fourth test (simulated 2 mph hump) damage was
sugstained by both the shoring and tie-down straps and the remaining tests

were cancelled. No damage was s:stained by the H-1161 shipping contzined during
any of the four humps.

Procedure and Results

A wooden sub-flooring was bolted to the floer of the ramp cart and the wooden
shoring used to secure the #-1161 container was nailed to the sub-flooring.

The H-1161 was set in place and the tie-downs were connected on the four corners.
Tightened chains were used for the froat two tie-dowus and two-inch steel
strapping was used for the back two tia-dcums.
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During the first ram» te
o

6]

(simulated b mph huwp), the rear

£ { tie-downs were
in the fleor of the 1

cennected from the contoincr to eye bolis i amp cart.
Upon impact the eye Bolis brelke and the fovward most shoring gave way

(Figure 1}.

Befiore the seccond ramp test, steel plates were wadz and bolted to the f£loor
of the ramp cart to replace the eye-bolis and the front shoring was
reinforced (Figure 2). The sccond ramp was run at simulated 6 wmph. Ugon
impact the only failure wac breaking of the steel gtrapping.

New strapping was installed and &t
simulated 6 mph rail hump. The s
part.

£

third ramp test was rum, again at
g yvielded slightly but did not

s

New strapping was inctelled for the fourth test (simulated ¢ mph hump)

and blocks weve placed between the center of the fromt and reav axies

and the sub-flooring to prevent the container from freely swaying up and
down on its own suspension (Figure 3). The fourth ramp test was fher

run {simulated 9 mph rail hump). Upon impact the rear straps broke and the
front shoring gave way (¥igure 33.

Becausc of the damage sustained during the fourth ramp, further testing
was cancelled.

Three Statham Accelercmetexys on & tri-axial block were mounted on the floor
of the ramp cart forwerd of the sub-floor to cobtain the input shock te

the container. Three Statham Accelerameters (also on a tri-anial block) were
mounted on the cutside of the H-1161 container as shovmn in Figure &. Two
Statham Accelerometers {longitudinal and vertical) were mounted on the

barrel structure of the 437 payleoad vehical as showm in Figure 5.

Complete transducer dataand tygpical aceceleration records along with pertinent
acceleration data for the test is presented in Tabies I through IV. The
maximum fsired acceleration recordedduring the first three ramps {(¢imulated

6 mph rail hump)} wes 16g longitudival with 2 26 ms duration and 11 ms rise

time. The maximum faired acceleration during the fourth hump (aimelated

9 mph rail hump) was 24.5g longitudinal with a 20 ms duration cnd 9 ms rise time.
411 acceleration data were Lnterpreted according to the procedure cutlined in
SC-44L52B(¥) dated February 1963.

The equipment uged to amplify and record the transducer signals is
described in Table V.

This test was conducted by John Sutton, 7325-2.
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The first & mph tesr resulted in a sheared king pin key on & trailer wheel

in addition o the broken eye bolts on the viz-doim strape and the broken
shoring. The trailer was replaced and the vemaining tests were conducted

with no further damage to the trailer. The 11 wmph test was ca Tbellﬁd after

the strengthened shoring was displaced during the S mph testc. fter compl ting
these tests the payload vehicle was fuactionally checked with 5 ?011 Lo
resulis.

The method of shoring was cgain revised and a series of box car tests were
conducted with satisfactory results
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: RPAMP TEST NO., | OF H-1161 SHIPPING AND STORAGE CONTAINER
WITH THE PRCGRAM 437 PAYLOAD ASSEMBLY (LESS W/H) T-103u45
TEST COMDITIONS COMMENTS
Run Mio. ", .
- ' TR Y Y —~
Impacst 'l A SR ¥ A (e¢ T YR
Volossity ek [) AN, .LLD
Simutiating C W % Y e .
Temm. s
Condirtion Ambient
Qrientigtion
LEGHEND
P -pPuLSE DURATION
R7T - risE TimE
MF'® o jppAXDaunt FAIRED PULSE
A - ACCELEROMETER
TRANSDUCER INFORMATION TEST CATA
Na,. Location & Orientation Model S/N g“,::f El.gf: M*xg('} MAXE(_) Mgp (:;I') (:S
Ramp Cart | 1800cps P - : ; -
a~1 | Longitudinal | A69-TC 287 | 100g g &3 : € < <
| |
1 |
; |
1 :
i
? Ramp Cart ; 1800cps . .- _ _ s
A2 l Vertical { A69-TC 3615 100g IR F)
I i
' i
i T
: Ramp Cart ‘ 1800cps / g s -
A~3 | Lateral ABS-TC 3659 100g —|: } /."
i Outside H-1i6l
;Container | lBOOCpS 4 2 k. /_'\ L/ ! S, I
A-4 | Longitudinal | AB9-TC 6645 100g . - e L
2 1
! z
! '.
t - "
‘Outside H-1161 : |
‘Container ‘ ¥ 1800cps | = _ - g
A=5 iVertical __ i _A69-TC__ ; 3521 100g b | I 4 e
‘ 1
| | i | |
! 1 ! i
; . : SR S N — | KSR — —
1Qutside H=-1161 5 ! ! i | i
.Container ; ' | 1800cps d 1o PR . |
A-G RReal o oo SR . o SEUR, (LA00B.. 0. Nl dis LB B des waiee s
; : | | i .
: | T A -
“W'ﬁarmifgfruc- i | A A iv o m.‘,-, o 7“—-.‘ T T
‘ture of 437 Pay- . ! 1800cps HE i w U o L
_#=7 |load Vehicle-Long: A69-TC | 3676 1100g | 5 i /- | K= S AN LA B
! : | i |
L i JL ) i
T i0n Barrel Struc- ., | [ r
{ture of u37 Pay- : : 1800cps & } L/ — - o
A-8 .load Vehicle-Verti AG9~TC | 3666 |100g = . v -
; | ‘ ;
__uNcrlastiriep]
| Ul\ J A; “Jﬁ FD
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®ACSJECT NO.

PAGE
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WITH THE PROGRAM 437 PAYLOAD ASSEMBLY (LESS W/H) T=-10345
$  TEST COMDITIONS COMMENTS 1091
.‘7‘:. Run No.
. Impact
Vulcciry T T{h‘ ,A NN T e — v,
UNCLASCIFITD
8 oriion. | Ambient
Ohenvu‘llmn
B ccenn
D -« uLsE DURATION
RT - ause 1ime
MFP - ja1A X1MUM FAIRED PULSE
A - MCCELEROMETER
TRANSDUCER INFORMATION TEST DATA
! fn ond Flg. RT PD
No. | Loceatlon & Orientation Model S/N Bangs R-'f. MAX (+) MAX (-} f;p (ms) (ms)
| Ramp Cart 1800cps 4 ”
A-1  Longitudinal A69-TC 287 100g : < /7 /0
Ramp Cart 1800cps i —
A-2 | Vertical A6%-TC 3615 100g & an
. Ramp Cart 1800¢ps .o By —
A-3 | Lateral A69-TC 3659 | 100g /< /
iOutside H-1161
:Container THops 37 i 7 // / 7 o
A=Y Longitudinal A69-TC 6645 | 100g s ! 4
i ' .
! |
B |
14 T
‘Qutside H-1161
,Container ! 1800cps _oA . — :
A=5 |Vertical | AB9-TC 3521 100g 4 “ =
|
[ !
" Outside A-1161 ™
‘Container | 1800cps ~ o~ 5 L
A-6  Lateral 9-TC 3608 | 190 g Hog 4
:‘ atera 7|L AG ; /A ‘_.,.di
!
i g T L
10n Barrel Struc- |
ture of 437 Pay=- | 1800cps /",“"" - = = L
A-7 |load Vehicle-Long! A69-Te 3676 | 100g s 1/2 | /3 | /2 i <
| |
| s
On Barrel Struc= i R TDRNEEY I o
i;tume of 437 Pay=~ 1800cps - . -
B A-8 :load Vehicle~Vert!. . A69=-TC " 3666 100g v
-. A S AT o TR TIT " ' " i"_-“_‘ .7 -y d B (9] T 1t '. ‘.." % 2" .".
| a8 e | UNCLAGS! e

A0 e I Nt LAY

o b IR (i ol TN AR AL
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RAMP TEST NO. OF H-1161 SHIPPING AND STORAGE CONTAINER l R T‘\ [ I :
WITH THE Paocaﬁf‘ua': PAYLOAD ASSEMDLY (LESS W/H) T-10345 +i%a f.-—r- ; 1\ ! [ 1 \
COMMENTS | S - } i T I | ¢
TEST CONDITIONS 4 " I ’"f*""_‘*r‘-‘y‘—'“*"—”“Jﬁ“;f*’*ﬁ"‘- 4 : o o Ciahill B l [-a- ] fod ,|®
i J ' / | R R ' : | 1 |
= / ‘ 1
Nemisy 4, 8 ‘ U -\‘ r"ﬂL ;.' e i | ‘ | I
o & onepd Eeveor sy yil , ‘. i E D ] ! t: ! ! ' 10 |
i 1 - }\J?\.,Jlj_ -f ,f +i59 ; i‘lf"| IH-:J“' e i ! ’ \'l\l.| ! ol vy | 1 | |
indiien Asbient i / : A R e iw'-lJ‘ I; 1,"'1 ‘;l ] ! !l'!"! ",( 1 / Lo I \f\I ¥ oA
r . P e b .01 IR " ed gl o R da-- '
| wrrrarti on f’ / g flz" L LI "y T.IH! i L ):l\f\. ' r
CGEND { [ SRR i t [y o -i '
20 - PULSE DURATION }‘ i : fii | J ' | [ | |
AT . omisE TiME I o 1 | [ | | {
GFP . uARBSUM FAIMED PULTE Y / f | | .; 1 | ] ‘ i
A s AccELEmOUETER | | by ‘ | 1 i I o |
g 4 +53] et L ol ] T Y
TRAMSDUCER INFORMATION T . 1__1"&51 “”»T—_ e :i [ | '] l!i‘ e | ‘L:l! \ P I; ' ,\.‘ ‘ Mo 7.
i wii e 5 A% (1) | MAX (5) urp Bt o [T L AR s APh oo Hove wof - hoodl il I Rl - LR |
Ne. Letatlen & Ortaatorl Rty S Rmes | Rt ] MET A £ =y L !;/ P | i R T e (oh : 1 Y R A (1 I T
Pamp Cart 1600cpa & ; % L / / | . | ' L
A-1 | Longitudinal AG9-TC 287 100g 5 i‘ F 1
) Ad |
= o i -
! | ‘
. . | o
Razp Cart 1800cps . = " r [
A-2 |Vertical A69-TC 3615 | 100g / I \ ,
/ 2| ! ‘
/ | |
/ %
Ramp Cart 1800cps bl R st - o }
A~3 |Lsteral | As9-TC 3659 | 100g A i
) T
!
Outyide H-1161 | . 3255 | |
| Container toovcpel vy £ - |
A~% |Longitudinal A69-TC 6645 100g 2 i hrin
|
[ - T ]
g:;giqu H=1161 | 1800cps A _ e
A-S |Verrical | A69-tc | 3521 Jroog | % g : sl i
| 4200
\
i
‘Dutside H-1161 | _
icontnina:‘ i 1800¢cps 1y Fy - . "
A-6 iLlateral | A69-TC | 3608 [100g 0| M O
*—‘T— ! .
! i +i48
——*%nma;““ S G e R —_I‘ =
iture of 437 Pay- | 1800¢ps = ; _ ; ==
_1‘\;7_*&"‘_‘;‘2'%@225'* Ab9-TC | 3676  fao00g | 5 M - | ci R
i . ! 1
{on Barrel Struc- | AR R
ture of 437 Pay- 1800cps 3
h=8_jload v.mm-vmi A89-~TC 3666 | 100g 5 gl ao =
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Q @ CALIBRATE 5 ¥ | -
TABLE V. PRASEEYT WO pacr |or : \ 1U83

PAHP TEST NO, 4 OF H-1161 SHIPPING AND STORAGE CONTAINER +26q |
WITH THE PROGRAN u37 PAYLOAD ASSEMBLY (LESS W/H) T-1034% ‘
COMMENTS { ! J ! ; i J G
TEST COHDITIONS - T f !
Rum Ne. Y A YT A N~ i
o \ NCLAQSTITIm
Vmimeity .7 mopn b | L _lU . 14 'i '
€ Vg "\-J-Ll 4 4 { i |
Simuloting | mph Heccit "m‘-”'lﬂ‘ 4 l \ b ‘ ' i r k\ . |
e Ambient 1‘ ' oy Wk = i K .
Ortentation i ; g } | ‘
CECEND | ‘ i
PPD - PULSE DURATION
BT - mIE TIME
WP oe A RIMUM FAIRED PULSE ‘ :
- = ACCELEROMEYER d
' ol . v
! o ' [ ool : 2%
TRANSDUCER INFORMATION — TEST mum — v’ g '.i ' '* b )i b ."r' _F[ ' q e }'J 'l‘l'l".\' v ! Pl VoAl
e Lecation & Orlontarien Model N gl 40 u.\im WAL L) e P {re) ; 1 | w i (A SR
|
Ramp Cart 1800cps 51 P 5 4 1
-1 | Longitudinal A69-TC 287 | 2008 28 | ¢ |« i 24 | / / ! : ; E :
1 | |
] e T i
U b i e ot | |10 A Me—————
Ramp Cart 1800¢cps 59 / 1 . bt =T “# " |
A-2 | Vertical AGS-TC 3815 | loog ce j 208 { M‘ |
Jss 1 P | |
/ |
|
Ramp Cart 1800cps " 2 iof - !
A-3 |Lateral A68-TC 3659 100g bty
- + 304
!
¥ ]
Outsida H-1161 PR M| N :
Container P > 8 1/ s & = & 7 ) [ , %
A-Y4 |Long{tudinal AG9-TC 6645 | 100g | : & ™ i : ' | 4
, i ‘
2 i {
Qutside H-1161 '~ | i 2 ‘
s - 3 : !
Container ! 1800cps 29 7 il b
A-5 {v | A69-TC 3521 | 100g 4 - : {ean W ff%? -
A - i e R
ETER i e
y : " 7% i
Outside H-1161 t
Container 1800cps 1) ft
A-6 ,Laveral AB9-TC __2608 100g 4 f
1] ?
| — !
10n Barrel Struc- 5 ff
‘ture of 37 Pay- 1800cps ¥ , ﬁ)“'ﬂ
A-7 %load Vehicle-Long! A89-TC 3676 | 100g 5 \'v’ fﬁ
‘. T R l Rl smige) SR o S A ‘_‘%
10&1 Barrel S$truc~ I‘ BN | WS ; i 15
&gl dadacs | s
o Lges { E 3
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TABLE V

TEST EQUIPMENT USED IN RAMP TEST OF THL
H1101 SHIPPING AND STORAGE CONTAINER WITH
THE PROGRAM 437 PAYLOAD ASSEMBLY (LESS W/H)

Equipment _ Model
Beckman Universal 5230 PR

EPUT and Timer

CEC Carrier Amplifier C-3
System

CEC Recording Oscillegraph  519PL-3&MD

“‘—"r-'

o
8,

i{ ii.J

1084

T-10345

Property Humber

§-126532

5-86875

$-122933




