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ANALYSIS OF EXISTING BLAST DOORS
FOR CORBETTA-TYPE MAGAZINES

1.0 INTRODUCTION - BACKGROUND AND PURPOSE

The Department of Defense Explosive Safety Board (DDESB)
regards the Corbetta-type magazines at Volunteer and Holston Army
Ammunition Plants as being nonstandard and therefore suitable
for storage of a maximum of 250,000 pounds, net explosive weight
class 1.1. The subject magazines were intended to be standard
and therefore capable of holding 500,000 pounds. The DDESB'S
concern was whether the steel doors have sufficient strength to
resist a blast loading from a neighboring magazine.

Huntsville Division, Corps of Engineers was requested by
AMSMC-PBE to perform an analysis of the strength of the existing
doors to resist the blast effects of 500,000 pounds net explosive
weight (NEW). This report presents the results of that analysis.

2.9 DESCRIPTION OF CORBETTA MAGAZINE DOORS

The doors are double leaf type with a clear opening 5'-6"
wide and 7'-6" high. ({See Figure 1). Each door leaf consists of
an inner and outer plate of No. 12 Ga. sheet steel. A 4.2 type
corrugated asbestos sheet with 1 1/2 inch deep corrugations
maintains separation between the inner and outer plates. The
total door thickness is 1.7909 inches plus or minus.

The inner and outer plates are attached to a perimeter
frame. The perimeter frame has a horizontal cross member located
at approximately mid height. The perimeter frame and cross
member are rectangular tube sections 2 1/2" x 1 1/2" x 11 gage.
Each door panel is attached to the jamb with two low carbon steel
hinges, 3" x 5/16" minimum cross section. Each hinge is attached
to the door with 3-1/2 rivets and anchored into the concrete wall
with a 1" x 3" anchor plate with an embedment length of 7 inches
plus turn down. -

3;0 ASSUMPTIONS AND CRITERIA

The following blast ioading parameters, assumptions and
criteria were used in the analysis:

a. The minimum distance between magazines is 400 feet.
(Worst case).

b. The orientation of the magazine's door is face on,
thereby, making the reflected pressure, the principal loading.
(Worst case).

c. Blast effects data and formulas were obtained from TM 5-
1300, Structures to Resist the Effects of accidental explosions.
(Ref. 1)



d. Inner and outer door plates are attached to the skeletal
frame with continuous welds.

e. No attempt was made to assess the energy that would be
absorbed by the donor magazine and earth cover in the event of an
explosion. T

f. Maximum permissible ductility ratios (4) for non-
reuseable members:

Plate bending,';u = Xm/Xe = 20
Beam bending, a« = Xm/Xe = 6

g. Material rupture will occur when«A > 50.
h. Material Properties:

Fu = 75000 psi for hard bronze.
Fu = 72000 psi for structural steel
Fy = Q.5Fu
Fv = 0.6Fu
4.0 ANALYSIS METHODOLOGY

A preliminary investigation revealed that the 12 ga. steel
plates were grossly inadequate to resist the overpressure when
analysed as plates unrestrained in the plane of the plate. To

more nearly assess the true capability of the doors, a membrane
type analysis was performed.

In the membrane analysis, the plates enter the tension yield
state early in the response time history and are held along the
edges by the perimeter frame. The perimeter frame is thus loaded
by a combination of axial load and bending and transverse
pressure.

The primary ways in which door failure can occur are:

a. Combined bending and membrane tension in the plates (&4
>20). - , )

b. Combined bending in the perimetervframe (A+> 6).
¢. Latch mechanism ultimate failure during rebound.
d. Door hinge ultimate shear failure during rebound.
e. Hinge pin ultimate shear failure during rebound.
f. Hinge anchor.ultimate pullout during rebound.

g. Weld failures (not addressed in this report).



Failure types a. and b. combined with hinge failure could
produce a catastrophic failure in which case the door would
become a missile. For purposes of this analysis, a plastic
deformation ratio,A4> 50 when combined with hinge failure is
considered catastrophic. If one of the door components fails in
the rebound mode, that is not considered catastrophic from the
standpoint of damage to the contents of the magazine.

The sensitivity of the stored material to missile impact is
not known. However, this analysis attempts to calculate a
probable level of residual foot pounds energy in each door leaf
that would result from 500,000 1lb. NEW.

The overpressure time history was obtained from Figure 4-12
in TM 5-1300 as a function of charge weight and distance. A
design increase factor of 1.2 was not applied to the charge
weight. No attempt was made to assess the attentuation of
explosive effects due to the presence of the magazine and earth
cover.

The dynamic response of the door was calculated by elasto-
plastic methods as described in in TM 5-1300 and the text book on
dynamic structural analysis by John M. Biggs (Ref. 2). The key
parameters for dynamic analysis were: element mass, stiffness,
natural period, resistance and load function.

The Corps of Engineers’ librafy computer program CSDOOR,
which is based on TM 5-1300, was used to do initial
investigations and to check final results (Ref. 3).

5.9 RESULTS

The results of this analysis show that the existing door
panels will fail at 11 psi reflected pressure, corresponding to -
an explosive charge weight of 20,000 1lb. Door hinge failure is
also indicated for W=20,000 1lb.

The principal failure made for the door is plastic bending
in the interior vertical frame member (2 1/2" x 1 1/2" x 1l ga.
tube). The door will extrude through the opening.

Rebound was not investigated since initial failure will
occur in the positive overpressure direction.

6.0 EFFECTS OF DOOR FAILURE ON STORED EXPLOSIVES

The difference in impulse between 500,000 1b. NEW and 20,000
1b. NEW was calculated to be 14,700 lb.-sec. As stated earlier,
no reduction in charge weight effectiveness, due to being stored’
in a magazine, was considered. ’

Subsequent to hinge failure, the differential impulse would
produce an initial velocity of 1372 ft./sec in the 345 pound door
leaf.



Subsequent effects of the door failure would be a function
of the sensitivity of the stored material. Since the type, form
and sensitivity of the stored material has not been furnished,
and is unknown to this agency, the effects of the described
impact energy has not been addressed in this report. Those
knowledgeable of the explosive material stored and its
sensitivity to impact should address the potential for
propagation. o

7.0 RECOMMENDATIONS

The doors should be modified or replaced. Modification can
be accomplished in several ways. The primary objective of
modification would be to eliminate the doors as a source of
debris. This could be accomplished by strengthening the door and
hinges or providing a safety net system of high strength
(arresting) cables.

The alternative, would be a door redesign, which would
consist of designing a door with multiple rolled section
stiffeners capable of withstanding the maximum overpressure level
(150 psi), so as not to become a source of debris.

8.0 REFERENCES

1. Department of the Army TM 5-1300, "Structures to Resist
the Effects of Accidental Explosions", June 1969.

2. J. M. Biggs: "Introduction to Structural Dynamics",
McGraw-Hill Book Co., 1964.

3. U. S. Army Engineer Waterways Experiment Station
Instruction Report K-84-2, "Computer Program for Optimum Dynamic
Design of Nonlinear Metal Plates Under Blast Loading (CSDOOR),
January 1984.
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U. S. ARMY
HUN 3VILLE DIVISION, CORPS OF \ .GINEERS _

SUBJECT: COMPUTED BY: DATE:
. ANALYSIS oF EX/STING RMW ocr &6

CORBETTA MAGAZINE DOOR . |checkep BY: E##/

DATE:

NOTES AND/OR ASSCUMPTIONS
{. PLATE 5 TLEE WELD DETAILS ARE o7 SHOWN.
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| U. S. ARMY |
HU. SVILLE DIVISION, CORPS OF IGINEERS

: COMPUTED BY: DATE:
P’susascr. ANALYSIS OF EXISTING RMW Ocr 86
CORBETTA MAGAZINE DOOR  |oueckep BY: £44/ |DATE:
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U. S. ARMY
HUI\ SVILLE DIVISION, CORPS OF L. .GINEERS _

E COMPUTED BY: DATE:
F’u CT_ ANALYSIS OF £XISTING AMw OctT &

CORBETTA MAGAZINE DOOR  |cneckeD BY: E+%/

DATE:

PRESSURE - TIME I1STORY

CALCULATE p-L ths7oRY FoR 500,000 /6,
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U. S. ARMY

HUN SVILLE DIVISION, CORPS OF L %‘GINEERS _

lsuusc:'r: COMPUTED BY: DATE:
. ANALYSIS OF EXISTING MW ocr 86
_ CORBETTA MAGAZINE DOOR CHECKED BY: Z#4/ |oaTE:
LOAD FPARAMETERS

R = 4oo {F:

z= R%
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, U. S. ARMY
HUN 3VILLE DIVISION, CORPS OF . .GINEERS _

Eus.uecr: COMPUTED BY: DATE:
ANALYSIS OF EXISTING RMW Ocr 86

. CORBETTA MAGAZ/NE DOOR  |cueckep BY: Z+/ |oATE:

SECT/ION PROPERTIES FOR )2 GA. SHEET STEEL
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U. S. ARMY |
HUL 3VILLE DIVISION, CORPS OF . .GINEERS

Fumcr: COMPUTED BY: DATE:
_ANALYSIS OF EXISTING RMN ocr &6
CORBETTA MAGAZINE DOOR CHECKED BY: &4+ |DaATE:
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U. S. ARMY
HUR  3VILLE DIVISION, CORPS OF .  GINEERS _

SUBJECT: COMPUTED BY: DATE:
r " ANALYSIS OF EXISTING RmwW ocr 86

CORBETTA MAGAZINE DOOR CHECKED BY: 4/ |DATE:
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U. S. ARMY
HUN J3VILLE DIVISION, CORPS OF \ _.GINEERS _

fsusJecT: COMPUTED BY: DATE:

_ANALYSIS OF £XISTING MW Ocr 8¢
CORBETT7A MAGAZINE DOOR CHECKED BY: £+ |DATE:

FLATE MEMBRANE YIELD FORCE
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U. S. ARMY
HUN _SVILLE DIVISION, CORPS OF .. .GINEERS _

SUBJECT: COMPUTED BY: DATE:
r _ANALY SIS OF EXIST/ING RMW Ccr 86

CORBET A MAGAZ/NE DooR CHECKED BY: =S4/ |DATE:

FrLAre PROPERTIES Frgom P&
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: U. S. ARMY
HUN VILLE DIVISION, CORPS OF L 3INEERS _

SUBJECT: COMPUTED BY: DATE:
r _ANALYSIS OF EXISTING Amw

CoRBETTA MAGAZINE DOSR |cueckep a§: Ex  |oATE:

PLATE AnALYSIS Corrtd
X;y= 50X, = Very /aryé Such severe c/eﬁar)na.ﬁ’on /)o'wcuc/’ will
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U. S. ARMY :
HUNYSVILLE DIVISION, CORPS OF E~GINEERS -

SUBJECT: COMPUTED BY: DATE:
[ _ANALY'S!S OF EXISTING CRMW OcT 86
CORBETTA MAGAZINE DPAOR CHECKED BY: Z4%) |DATE:

MAXIMUM RESISTANCE - OF PLATES

S/nce 536 /lb/in. will yield Beam /? Ha/L /s the

moxsmum  membrane foac/ in e /o/a%es The

correspon c//;yj.p/afe'- membrane stress s
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/ _ /
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J/+E /,oooo§'8
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"\ Plate dees net Funchon as a pure membrané until ¢ »2.85
Membrane resistance for 45= 2.85° i¢

R= 202 (and) = 2(2562)(2092)(04372) = 53 1b. /17 widTh
Membrane plus bc’nd/}vy resistance /s

R = 53+//.§4— = 167 /bin
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U. S. ARMY
HUN_ _VILLE DIVISION, CORPS OF E. iINEERS

FUBJECT:__AA/ALYS'/S OF EX/STING T o | oer 8¢
CORBETTA MaGaZINE DOOR CHECKED BY: £4// |DATE:

CHECK [BEAM ‘\A”Fa/e W =20 000 /b,
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| - ‘;:oiLEAF § : < ;

el Al 93

NI — R
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U. S. ARMY
HUN SVILLE DIVISION, CORPS OF L .GINEERS

F.uuec'r: ANALYSIS OF ExjsTiNg |COMPUTED BEMW DATE: ocr &
CORBETTA MAGAZ/NE DOOR CHECKED aY:ﬁp‘u/ DATE:
Beam A
WE/GHT
BeAM: .5x90 = - . 45 }b,

FLATES » 2Xx,/046 x4 x?o”x.zgs = 75 (b,

- oy
FILLER . 4,2 X 1,25 X 7.5 = 39 b,

To7AL = /59 /b

STIFFNESS
384 £7 ¢
K= ZS271 27 _ 384x27%X/0%0.826 = o7 /b
3 Erre 27 /i

LoAD- MASS FacToR -
[ﬁeF. 3} Taé/e EJ

ELASTIC /(LM = 0,64

PeAsSTIC KYpy =0 50

AVERAGE K =057

lem
NaTurRAL ‘/’f)?/oo
K W 57x/159
. k- 22" L = ——— = =
- 7; 2/ ——ﬂ——K} 27 707 3382 0.059 sec.= 59 ms

PLASTIC MOMENT

= (zy>[§r) = L206 x39600 = 47760 |n.- b
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U. S. ARMY
HUN VILLE DIVISION, CORPS OF E iINEERS _

[sussect: COMPUTED BY: z,,,] |OATE:

_ANALYSIS OF EX/STING
CORBETT7A MAGAZINE DOOR CHECKED BY: Z#iv

DATE:

BEAM A - Conrd

LESISTANCE

X 47760 -
A = g—LM—e-= g ;0 = 4245 b,

PEAK FORCE For W= 20000 I8,

L F= LxWxp, = Gox/8x]l = /7820 /b,

From Ref 3, Flgure 2.24

R
For Z= o024 an.a’ '%‘-’-/.25 |
M= 90 door f£alls
7 7s common /omc//'ce Fo Simi¥ g fo 6 or [ecs for
blast a/glo:/_' a:/e.s'/:yn,

L

The same result would be obtained from TM5-1300,
;F/'gur‘e -7,
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U. S. ARMY
HUN. onLLE DIVISION, CORPS OF L..GINEERS _

]

SUBJECT: COMPUTED BY: DATE:
_ANALYSIS OF EXISTING MW ocr 86

CORBETTA MAGAZINE DooR CHECKED BY: Z4+/ |DATE:

HINGE ANALYSIS - , : s

Flyur'e a. g E Fr Iqure b.

. C, . . s . R
(@) Cheak Hinge Shear (b) Cheeck 3-% Rivets
F‘: = ..72,0;00 f:é /-;'-.: 44000 F":
£, < B%E, = 43200ps A= 0.09C in.
Jatal Moment per Hinge Taktng moments aboit 4
= f mp.l7 A 2 —e
= 3 by, From p.17 )+ 47700 A Teaeas

My = 45(/663)+ 47760 = /22600 in-lb, £ = 122620
v 882

Skear ;5'7‘/76."5’3'"7}‘7 Hinge ,
- f, = 139000 psi > 44000 -

£ = m =34330 psc

X £3200

M. G.
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U. S. ARMY |
HUN.\ SVILLE DIVISION, CORPS OF E..GINEERS _

SUBJECT: COMPUTED BY: DATE:
_ANALYSIS OF EXISTING RMW ocr 2
 CORBETTA MAGAZINE DOOR CHECKED BY: £x4/ |DATE:

/
HINGE ANALYSIS ConTD

As a cantilever, the dosr W/;_%,:arr,- asbestos separator
//’Sf Sfronye’r Fhan %wofse/oqra Fe plates. |

 Lse 220,25 % (2 for two fully eflective Fape plates
Connected with.a. shear Weﬁn
Z= Ad = 0.1046 x 1.6046 = 0,/68 i’
Z 210.25")(./6.»8 = 0,042 in
M :.:f‘Ze 6)' = 0, 04_»2‘x 89600 = 1663 ;n,—/é./,’n. w:"d:‘ﬁ

(C) Cheek #4/J Bronze P/'ﬂ (/”¢)
£ * 75000 ‘psc
/:\', z O,G/Z = 45000 )osf.
- ‘n‘dz 7)"(/ 2 854 -
A T = 0.7 /h.

!

7"0»41"7; moments about A to oblun pin /‘eacréon

_P % = lzzm = 2odoo I,
’ .{:V - if. _.,.___-%"74;5_:_ = 26000 fﬂ' < 45000 psi
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U. S. ARMY
HUN. LVILLE DIVISION, CORPS OF E..GINEERS _

SUBJECT: COMPUTED BY: DATE:
r _A/VAL YSIS OF EX/STING RMW ocr 86
CORBETTA MAGAZINE DOOR CHECKED BY: Z#4/ |DATE:

/
HINGE ANALYSIS Canr‘a/.

(d) Check A‘fmyc for ch/m7 (M=3"%p —/224-00 in-16.)

3
2 B8 O poss 5,

Mo= 2@ = o, /065[3%00)= 4180 in-1b. < 122600 15-/b.

% /7//}77c wi// y/’c/c{ /N écna//h? am/ga o 7znsion
as indicated I Frigure b, (p.A/é)

(€)  Check 7renss/e s%re}: 15 A/h.qe

Take moments about point A (/3./4) -
. 'er
fA= T57

/22600 _ | , ' - .
foe TEx3x. 395 2 TO0 pst > 72000 psc  Bopderline

¢

GenerAL COMMENTS |
The ana j.n.r of the A/n7e should an/y be considered as
indrcatyvé o-;f s strength, because the hinge Joad wil/ be
: Inyf/uench by beﬂ/m7 and Fwisting of e doar.
Based on this analysis the door will become a

missi e Un/e:: Fhe hinge s7sz‘em /s modiFed.”
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U. S. ARMY
HUK VILLE DIVISION, CORPS OF [ GINEERS

: COMPUTED BY: DATE:
ANALYSIS OF EX/STING . RMW Ocr 8
CORBETTA MAGAZ/NE DOOR CHECKED BY: £4/z0/ |DATE:

HND FORM

ESTIMATE THE RES/IDUAL IMPULSE IN EARCH DooR

LEAF SuBSEQUENT 70 HINGE SYSTEM FAiLURE.

(@) For W= 500000 Ib,
Initsal Impulse =

Doar-he/}h/' x door widt x /,/',
psc~Sec.
I, = 95 x 35.5 x 4764

I =JcoT70 |b-sec,

(6) For W= 20000 /b,

L= 95 x 355 x0.407

Z = 1370 /b,-sec,

() ResiouAL IMPULSE = (@) —(b)

a.

1= L-%

J; = /60701370 = /47 00 [b, -sec.

ESTIimaA rZ‘f THE INITIAL VELOCI Ty OF 7TieE DooR LEAF,

Door WEIGHT ¢
TuBes =2 "[35.5'+ 90](‘25 o) = 63 16,
FLATES =. 35.5%X 95 x (06 7‘,,’) = 202 /b.

FreLER = 30.5 X 90 x@-,z “/{:f;) = Qo /b.
-1 345 /b,

28 (REVISED) _.

11 NAVY a4
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U. S. ARMY
HUN" oVILLE DIVISION, CORPS OF E..GINEERS _

HND FORM 28 (REVISED). _

fsuBJECT: COMPUTED BY: DATE: »
ANALYSIS OF EX/STING aAMwW ocr
CORBETTA MAGAZ/INE LDOOR CHECKED BY: E4%/ |oaTE:
VecocsTy Contd.
I Ia -_ 14700 x32.2  [lb-secx ft 7
v= A - W = T 34¢ b - sec*
vV =

/372 -F‘Vsec..
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APPENDIX B

COMPUTER RESULTS



RUN
SDA42  SECTION PRPERTIES FOR 25 X \Lz X || &GA STEEL TuBRE

ENTER MATERIAL DENSITY (LB/CUBIC IN)
? .283

ICODE = 0 TO ENTER B,H
ICODE = 1 TO ENTER A,I

ENTER ICODE
?70

ELEMENTS ARE NUMBERED FROM TOP TO BOTTOM

BOTTOM OF ELEMENT I = TOP OF ELEMENT I+1

ENTER NUMBER OF ELEMENTS, N ABOUT THE X AXIS
2 3

ENTER B(I),H(I)
? 1.5,.1196

ENTER B(I),H(I)
? .2392,2.2608
ENTER B(I),H(I)

? 1.5,.1196
D = 2.5
2Y = 1.25
YBAR 1.25
c 1.25
BMAX 1.5
A I Sy Zx WT

.8995833 .7396333 .5912267 . 7326944 .2545821

DO YOU WANT TO PRINT SECTION PROPERTIES PER INCH WIDTH? NO

ENTER NUMBER OF ELEMENTS, N ABOUT THE Y AXIS
? 3

ENTER B(I),H(I)™ =
? 2.5,.1196 -
ENTER B(I),H(I)
? .2392,1.2608
ENTER-B(I),H(I)

? 2.5,.1196
D = 1.5
zY = .7500001
YBAR .75
c .75 .
BMAX 2.5
A I, Sy z, WT
.8995833 .3255358 . 4340477 .5077987 .2545821

Bl oF &
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HUN woH
SDA42  SECTION PRPERTIES FOR BEAM A (CoMPOSITE)

ENTER MATERIAL DENSITr (LB/CUBIC IN) -

? .283
ICODE = 0 TO ENTER B,H
ICODE = 1 TO ENTER A,I

ENTER ICODE
20

ELEMENTS ARE NUMBERED FROM TOP .TO BOTTOM
BOTTOM OF ELEMENT I = TOP OF ELEMENT I+l
ENTER NUMBER OF ELEMENTS, N

? 4

ENTER B(I),H(I)
? 1.709,.1196

ENTER B(I),H(I)
? .4484,2.2608
ENTER B(I),H(I)
? 1.709,.1196

ENTER B(I),H(I)

? .209,1.66
D = 4.16
zY = 1.636864
YBAR 1.657824
c 2.502176
BMAX 1.709
A I, Sy Zx WT
1.769476 2.297732 .9182934 1.714038 .5007615

DO YOU WANT TO PRINT SECTION PROPERTIES PER- INCH WIDTH? N

ENTER NUMBER OF ELEMENTS, N
? 5

ENTER B(I),H(I)

? 4.16,.1046

ENTER B(I),H(I)

2 2.5,.1196 -
ENTER B(I),H(I) .
? .2392,1.2608
ENTER B(I),H(I)

2 2.5,.1196

ENTER B(I),H(I)

? 4.16;5.1046

D = 1.7092
ZY = .8545999
- YBAR .8545999
c .8545999
BMAX 4.16
A I, - S, z WT
1.769855 .8865106 1.03734 {.206013 .5008691

- - B2
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2 dJdo €8

PRELIMINARY
W=20000 /b,

SEROSR Pata Peemet
rmaws - CORDOOR

READTHS (J0R BESCRIPTION)

Line 1 STEEL DOOR - CORBETTA MASAZINE

wrem .
naat , nan nasy ne ) x ocosy
¢ = Analyse 0 = Cale. Blast Load | 0 = Lagut Dese T8 ¢~ onit Ortd ® « Bo Spening in Bver |0 = Drandard Printout zl““—uo.t.
1 = Gycianise L« lagut p-¢ Ristary |1 = lague Doer 8 1 © Caloulate Orid 1 = Gpening 1a Deor |1 = Prine Dooponse-time Eistery
| Uae3 o / § o - o / ’ O
ws - moe cass APNS, pote .:l. o« ey
»n (befault « 1.0) (botanlt * 1.0) Gateuls = 14.69) etoult = 20.9) W
U NGl - 0, Line IO
n . n wry mure - a lome
[13 13 [ [ e -- -- ’ N L
3b
8 sl - 9, Line G
orm . n D rame » ™ ] 1ooee
ey e " © ped mose ot T e P B
3 -
U nare ], Liee &b QOQ - 2.5 7.5 11 T4 .0 (@] oo |o
~ . " -~ " m, e . 5, pel
&, pet ; ia. c. [T uém (Pefoult = 19,000,000)
ues | 39500 2072 4 2.5 7.5 /10 o .
Hoa Ry 1A% we
0. 1a. 10.Y1a. 1n.41a. »
unm-rua? [ 50548 | 00548 |.000/9/ | 300
u w » ™S -l u
s [3 "t Ab/1ta, pot fe N s
5 Mass o ), Line ? ’ '

HOTE: For time—sharing spplications, sl} emtries (including ) mmet be meds for ensh requised line of deta.
Optindsstion cannot be waed §f NAG) » 1 or MAGY » ),
Soer sad waill sre synsayncue vhen B0 = B and S » WL.
PAGS | gon snly be woed whea B0 = 2, ), o 4.

NSO\
~
W




HLIB#CQELD ZORD
E>P »

STEEL DOOR FO
0. Q000
0, 0000
407.0
0.72000
27600,
20,000
5. 4S000E-03
EQT. .
EXFIL
CORDOOR
12
C3000RrR

EDIT

Q0OR

R CORBETTA MAGAZINE

1.0000 i. QOO0 O, 0000 0. 0000
0. Q000
2.5000 7 . TOQ0 11.000 74,000
0.0000 O 0 Q 0
Q. 20920 4. 0000 0. 0000 Q. 0000

L 4Z000E-QX 1. 71000E-24 00,0

ED

EENE LR NN AR R AUTIONS S S FHFFHFFERELEE®

THIS PROGRAM SHOULD RE USED ONLY BY ENGINEERS
WHO ARE EXPERIENCED IN BLAST DEZIGN AND ARE
THOROUGHLY FAMILIAR WITH METHODS OF ANALYSIS
DESCRIBED IN TM S—-1300STRUCTURES TO RESIST

. THE EFFECTS OF RCCIDENTAL EXFLOSIONS.CONNECTIONS
C AND DETAILS MUST BE CAREFULLY DESIGNED TO ACHIEVE
THE DEGREE OF FIXITY THAT IS ASSUMED IN THE FROGRAM -

O 3636 36 35 36 3F 36 3 36 96 29 33 3638 % 3t CAUT T OIN 3 56 9 36 3636 3 36 3 396 36 38 36 36 3636 3 3¢

INPUT NAME OF DATA FILE IN 7 CHARACTERS OR LESS

U HIT A CARRIAGE RETURN IF DATA TO COME FROM TERMINAL.
CORDOCGR
“J INPUT NAME COF FILE FOR QUTFUT T BE NRITTEN T,
HIT A CARRIAGE RETURN IF CQUTPUT TO TERMINAL
. 1
TS
STEEL DANR FOR CORBETTA MAGAZINE
v BLAST WALL KEIGHT .50 FT
BLAST WALL LENGTH 7.50 FT
- DURATION D# SHOCK PULSE 74, 00000 MIEC
FICTITIGUS‘PEAK SHOCK PRESSURE 11.00 FSI
() - EFFECTIVE IMFPULSE 407,00 FSI-MSEC
F2 DYNAMIC TTLO00.00  PSI
- FLATE THICKNESS 0.1 IN
SUPFORT COLE 4,00
OOOR HEIGHT ° O.00 FT
, SODR LENSTH 0,00 FT
- FLAZTICZITY (ML) 20,00
_ HORIZONTAL Z 0,01 INZI/IN
J VERTICAL Z .01  INZ/IN
I AVERAGE 0,30 IN4/IN B4 oF 6
OOR WETGHT 200,00 LBS



.

, j)() C

HEIGHT ~2.00 IN

POSITIVE VERTICAL MOMENT
NEGATIVE VERTICAL MOMENT
POSITIVE HORIZONTAL MOMENT
NEGATIVE HORIZONTAL MOMENT

SUPPORT ON 4 SIDES

YIELD LINE X FROM SIDE
LocATION YIELD LINE LENGTH
LOCATION YIELD LINE HEIGHT

ULTIMATE LOAD CAFACITY  RU
THEAR LOAD AT HORIZ SUFPOR

SHEAR LOAD AT VERTICAL SUPFORT

.LOAD MASS FACTOR

MASS

FIRST YIELD POINT AT PT3
ELASTIC LIMIT RE PSI
ELASTIC DEFLECTION XE

SECOND YIELD AT PT 2
ELASTO PLASTIC LIMIT
ELASTO~-FLASTIC DEFLECTION
LULTIMATE RESISTANCE
FLASTIC DEFLECTION

LLTIMATE RESISTANCE RU
ELASTIUC DEFLECTION LIMIT
STIFFNESS KE

ALLOWABLE MAX DEFLECTION

MASS - 193. 481
L3AD . 11.000
DILRATION - 74,000
RESISTANCE S.1467
STIFFNESS . 2,324
GAS PRESSURE 0.00
"DURATION 0.00

MEMBRANE YIELD DEFLECTICN
ELAZTIC DEFLECTION LIMIT
MAXIMIIM DEFLECTION
NATIIRAL FERIGD

TIME T MAXIMUM DEFLSCTION

LENGTH

217.01
217.01
217.01
217.01

Tl 00 IN _

IN-LBS/IN WIDTH
IN-LBS/IN WIDTH
IN-LES/IN WIDTH
IN-LBZ/IN WIOTH

Z0. 4 IN
15,00 IN
S.1471 F3Sl

T

AZ.54  LER/IN WIDTH
44.77 LB/IN WIDTH

0.£50%
198.48 LB-MSEC2/IN/INZ
2.90
0.9903 1IN
2.80 F3I
1.3027 IN
S.17 PSI
¥.4831 . IN
S.17  FSI
XE  Z.2218 IN
2.3% LB/IN/INZ
44,4356 IN
LE-MSECZ/ IN/ INZ
PSI
MSEC
FSI
LE/IN/INZ
P31
MSEC

0.749114 IN

1

- ‘_.-".1 )
- i am D

~.

IN

42.42323107 IN
S2.074247 MIEC
4,744 MIECS

g5 oF 6



TOURATION/NATURAL FERIGD
LOAD/RESISTANGE
CALCULATED DIF FOR FOY
TIME To YIELD

TOF

-

/t

1.2742=1

o
o

Z.122247

1.252247%

7.4146146521

Mz

EC

BGo of ¢





