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ABSTRACT

TNT air-blast standards for hemispherical explosive charges
(scaled positive urit impulse and peak pressure vs scaled distance)
are presented in graphical and tabular forms. Equations for positive
unit impulse and peak pressure TNT equivalencies are derived,
permitting rapid manual calculation. The equivalencies relate the
weight ratio of TNT to the sample material in terms of their relative

explosive airblast. The calculation of TNT equivalencies will facilitate
and expedite the efficient, reliable establishment of intraline distances

in production facilities and loading plants. A FORTRAN Extended
computer program with compiete documentation and sample input and
output is included in this study.

CONCLUSION

TNT airblast standards were established in terms of peak
pressure and scaled positive unit impulse vs scaled distance for
surface hemispth.erical explosive charges. A rapid, efficient compu-
tational procedure was formulated to determine TNT equivalencies
directly, taking into account booster effects.

RECOMMENDATION

Adoption of the TNT airblast standards and computational
procedure will permit a uniform comparison of explosive output in
terms of TNT equivalencies. Utilizing TNT equivalencies will facil-
itate and expedite the efficient reliable design of barricades and
establishment of the required intraline distances in proeduction
facilities and loading plants in accordance with References 1
and 2.
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BACKGROUND

TNT airblast standards and the computational procedure for
determining TNT equivalencies were devised to assist in barricade
design and in determining intraline distances.

In the design of protective structures to resist the effects of
accidental explosions, the two prime factors of the explosive output
of a material to be considered are blast pressures and primary frag-
men's. OV these two parameters, the blast pressure is usually the
governing factor in determining the structure's capability to withstand
damage.

The blast effect of an explosior is in the form of a shock wave
composed of a high-pressure shock front which expands outward
from the center of the detonation, with the intensity of the pressure
decaying with distance and as a function of time. As the wave front
impinges on a protective structure, a portion or all of ‘he structure
will be engulfed by the shock pressure. The magnitude and distri-
bution of the blast loads on the structure, arising from pressure,
are a function of three factors:

1. Explosive properties {i.e., the type of explosive material
and energy output (high or low order detonation)) and weight of
explosives;

2. Location of the explosion relative to the protective structure;

3. Magnitude and reinforcement of the pressure by its inter-
action with the ground, barrier, or the protective structure itself,

The blast pressure environment produced will vary not only
among different materials, but may also differ for a particular material.
Different factors in manufacturing, storage and handling may alter the
blast effects of an explosive material.

Unlike high explosive materials, other solid, liquid, and gaseous
materials will exhibit a variation of their blast pressure output. An
explosion of these materials is in many cases incomplete, and only a
portion of the total mass of the explasive is involved in the detonation
process. The remainder of the mass is usually consumed in defla-
gration, resulting in a large amount of the materiai chemical energy
being dissipated as thermal energy, which in turn may cause fires.
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The major quantity of blast effect data presented in Reference 2 =
pertains to the blast pressure output of TNT explosions. This data can
be extended to include other potentially mass detonating materials whose X
shapes Jdiffer from those considered in the manual by relating the explo- ' 3
sive energy of the "effectivc charge weight" of these materials to that of
an equivalent weight of TNT. To obtain the equivalencies of the blast
effects of other materials in the anticipated environments, they must be
analyzed and then related to the blast effects produced by the TNT
explosion at the range of interest. To illustrate a typical analysis:

[ T

Explosive tests of certain propellant liquids and hydroczarbon

mixtures indicated that their explosive equivalent, whizh relates both
the peak blast pressures and impulse, is constant over the entire inter- E
: mediate and low pressure ranges. At higher pressures, the TNT equiv- E
alent will vary for each pressure level and will be different from the
TNT equivalent which relates to the impuise. For blast-resistant design
in general, the TNT equivalent should be based on a pressure and/or
impulse relationship, depending on the anticipated pressure-design
range.

A charge located on or very near the ground is considered to be
a surface burst (see Fig 1) .

Ground Reflected

/ Wave 3

— Assumed Plane Wave .

Front

«—— Shelter E

Sample ~— :— 1
B i !l .e——Ground

(S R e 3

Fig 1 Schematic of a surface burst 3
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The initial wave of the explosion Is reflected and reinforced
by the ground surface, producing a reflected wave. Unlike the air-
burst above the surface, however, the reflected wave merges with
the incident wave at the point of detonation to form a single wave.
This wave is similar in nature to the reflected wave of the airburst,
but is essentially hemispherical in shape. It should be noted that
at a given distance from the detonation of a g.ven weight of explosive,
all the explosive output parameters of a surface burst environment
are larger than those for a free-air burst environment.

STUDY

The explosive airblast parameters, peak pressure, and positive
impulse for hemispherical-shapecd TNT charges were established by
References 1 through 3. The mathematical expressions correlating

scaled impulse (Y) and pressure (P) to ccaled distance (Z) for TNT
have been determined to be of the form:

LOS L = C\-’ {Los P}

7. a¥Y"

where a, b, and c are constants,

The TNT pressure equivalency (EP) and scaled distance (ZP)
are related to the radial distance from the sampie (R), weight of the
sample (WS), pressure (P), and booster effects (B) as:

Z

Z - .O{Z i [tn ]

T {3}3-3 ws ~ ZP= ZxEP”
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Similarly, the TNT impulse equivalency (El) and scaled distance
(Z1) are related to the positive unit impiilse (IT), TNT scaled impulse
(Y) and scaled distunce (Z) as:

5 3
ET = {?}-B WS = {%}-B WS

Y = 'F""“t“"‘{ITJ R} = ‘Func‘tfon {IT/P\}

Sample calculations for TNT equivalencies and scaled distances
are given in Appendix E. A FORTRAN Extended computer program
is given in Appendix F.

GLOSSARY

Intraline Distance (as outlined in Ref 2):

This distance 1s the minimum permitted between any two
buildings within one operating line. Intraline distances are also used
for separating certain specified areas, buildings, and locations even

though actual line operations are not invelved. All unpacked ammunition
and explosives except Classes 1, 2, and 2A in such a line are considered

Class 7. Intraline distance is expected to protect buildings from propa-
gation of explosion due to blast effects, but not against the possibility
of propagation due to missiles. Buildings separated by intraline
distances will probably still suffer substantial structural damayge.

A service type magazine shall be located at intraline
distance (based on the quantity of explosives within the magazine)
from the nearest operating building of the !ine of which it forms a
part. Service type magazines shall be separated from each other by
intraline distances.
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Separate facilities {excluding service magazines) servicing
a single explosives operating building may be located at less than intra-
line distances but nat iess than 100 feet from the operating building.
Such facilities, which Include low pressure heating boilers and paint
storage buildings, must, however, be at least intraline distance from
other explosive buildings.

Peak Pressure (P): Maximum Pressure (psig) attained

Z,WT

Positive Impulse (1}): The unit impulse (psi-millisecond)
produced by a pressure is proportional to the change in momentum cver
the time duration in which the positive pressure acts.

| = shaded area under curve

L+t
i a o
1 =] P(t)dt
i
-t
a
P
(
Pressure . t o+t
N8 ° e
- \/
t
3

time after explosion

Scaled Distance (Z): Radial distance (ft) divided by the scaling
factor which is the cube root of the weight (Ib) of the material.

7 = R/W1/3

Scaled Impulse (Y): Positive unit impulse (psi-millisecond)
divided by the scaling factor which is the cube root cf the weight
(I15) of the material.

v =iyw'/3

o b bk a1 Lt 111 Imm‘d\'!.l\;mm“uu

il

bbbl L

b

Sl Lalll Wb,

T

.



L = sEEE= = TR LY =_ a3 3 EE ol e e I e oy oy ool SR —gm s X Lap B e

TNT !mpulse Equivalency (El}: The ratio of the weights
? (weight of TNT/weight of test sample) which will yleld the same
positive impulse at the same radial distance from the test sample.

TNT Pressure Equivalency (EP): The ratio of weights B
L (weight of TNT/weight of test sample) which will yield the same peak
pressure at the same radial distance from the test sample.
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DERIVATION FOR TNT PRESSURE EQUIVALENCY
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APPFNDIX A

TNT PRESSURE EQUIVALENCY DFRIVATINN
FENGINFER ~ THOMAS CAGGTANO

NEFINTTIONS

INT EQUIVALFMCY FOR PRESSURe TS DFFINFD AS TeF vaT[N OF
CHARGE WFIGRT(w/WS) THAT wILI GIVE THF SaME PFAn PwESSURE
AT THE SAME RANIAL DTSTANCE.

NOMFNCLATURE??

A 8COSTER CORKRFCTION FACTOR
FP TMT PRESSURF FQUIVALENCY FOR SAMPLEFE
£8 BOOSTER FAUIVALFENCY (TF = C4=1.79)
R RADYTAL DISTAMCE(FT)
“4R WEIGHT OF RQ0OSTF¥W(LRS)
WS WETIGHT OF SAMPLFE (LRS)
wT TOTAL EFFSCTIVF WFIGHT 0OF SAMPLF  + RONSTHRI(LES)
"} wEIGHT OF TNT (LRS)
1/3
7T SCALED DISTANCF FOR SAMPLF + POOSTER FT/(LK)
Z SCALED NDISTANMCE FOR TNT
z FUNCTION OF PRFSSURF (IF = RTH DFGREF POLYNOMTAL)

R = FR % uWH
WT= WS + (H/FP)

173
Z = R/VW

3
FP= W/WT = (2T/2)

K 3 3
{ EP=ZT =R /WT

3 3 3
2 EP2R /(4GS ¢ R/FD) = FP#R /(FP#WS ¢+ H)

113
Z =R /(FP8WS + H)

3
EP#NS ¢ Rs (R/7)

3
FP®*WSs (R/Z) - R

3

P - W
FPs((R/7) H) /WS 10
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APPENDIX B

DERIVATION FOR TNT IMPULSE EQUIVALENCY
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APPFNDIX R

TNT IMPULSE EQUIVALENCY NDFRTVATINN
ENGINEER = THOMAS CAGATANG

NEFINTTIONS

INT FQUIVALENCY FOR JMPUILSE IS DFFINEDN as THE ~2Tlu OF
CHARGE WETGHY (w/WS) TrAT WILL GIVF THF SAME POSITIVE
IMPHILSE AT THE SAMF RADTAL NDTATAMCF.

NOMENCLATURE 2
H RONSTFR CLRRFCTINN FACTNR
FR BOOSTFR FRUTVALFMCY  (IF = C4as| 2%)
F1 TNT IMPULSE FOUIVALFMCY FOR SAMPLE
17 IMPULSFE (PST=MSFC) FORP SAMPLF AND ROOSTFW
1 IMPULSE FOR TNT
R RANTAL DISTAMNCE(FT)
wWh WwEIGHT OF RONSTFRI(LRS)
ws WFTGHT OF SAMPLE (LRS) ]
WY TOTAL FFFFCTIVFE WETGHT OF SAMBLE + ROOSTER({L%w)
N WE TGHT OF THT (1.8S)
173
YT SCALFD TMPIULSF (PST=MSFC/Z(LR)Y Yy FOFP HONSTEw » SAMPLE
Y SCALED TMBULSF FOF TNT FOR WTz=We1T=1
Y FUNCTION OF IT AnD @ ( SFF NDFRIVATION = ARPENNT'X € )
1/3
Y = [/w
wWl= WS ¢ (H/FT)
R = EH & ww
3
Fl= w/«4T = (YV/Y)
3 3 3
Y El2YT = IT /wT
3 3 2

Y ET2IT /(WS +(R/ZEI)) = FI®IT /(WS*F1 + R)

3
EIaWS + A= (1T/V)

)
Fl=((IT/Y) «H)/wS 12
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APPENDIX C
DERIVATION FOR TNT SCALED IMPULSE AND

SCALED DISTANCE AS A FUNCTION OF POSITIVE
IMPULSE AND RADIAL DISTANCE
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aArbENDLe €

OERIVALTION FOp ¥ PUNCTION ([Tew)

7 FURCTTION (TTekR)
173 1/3
Yt = 1ts¢-1) T = wl/z(vT)
173 1773
[T = Yie(aT) w{ = /1e(wT)

Fu~ FUAL IMPULSES?S Fov Fudgal OJSTa (ke

IT =1 ) =
171 174 173 173
YTe(wl) s Y& () VAR AR D] = J#(=)
173 173
(vi/A4T) = v/ / = Yl/¢ = ¢ ]

LOGIYT) « LOGLY)Y = Lt (/T) = 1Y (/f)

THIS REPRESENTS Tre EWUATIOM OF a &% (FGREE LIne Feov o it INT e
P (YTeZt) TC A POTINTe b (YaZ) O LOGSLDG PAPFree 1HUS SETISFYING
fre CONUITIONS OF FLudAl, POSTITIVE [MPULSED AT EQ- bl DES1A CFS,

A o () NOTES 7 5 (Z21T/7YT)%Y
L4
LOG(Y) ® 7 = (RT/1T) ey
. L2
™ 7 = Cey
L2
- X2 X X X-X RIRPR-RiX-¥ XU RTEY
LOG(Z)
-
CUVE 18 Ay = 7 CURVF 2t C#Y = [
A and D are constants
-B
AT POINT NS A®Y s (&Y
+0 (1+®) 170148) (1=(17¢1+0)))
a/C =2 Y Y =¥ 7 = A c
17¢1+P)
(a/C) = ¢
Foom 11Tw] DATAL AR77 561

Pz 1,u”4(v

«S50%9%
2 2 (Th0ubRINT/ZITYY

Je49uyS
YR(TT7I01(TIT/RT))

THEREFUNE 3
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APPENDIX D

TNT STANDARDS FOR HEMISPHERICAL-
SHAPED CHARGES
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APPENDIX D
TNT STANDARNS FOR SURFACE HFVISPHERICAL RURSTS

ol

GRAPHICAL CORRFLATIONS FOR TNT STANDARDS

SCALED IMPULSF VERSUS SCALED NISTANCE

-8 ;:g
YINT = AwZ E
WHERE ¢ A = 77,641 %
Bz 1.02409 E

SCALED DISTANGE VFRSUS PFAK OVFR-PRFSSUPF )

((A1*PP (A2+PH# (AY4P 4 (AG+ @ (ASePH (AE+PR (AT ePHAR) )} I
7TNT = 10.

i s At s s 1

=

WHERE ¢
A} = 1,6556442

A? = =,7TR50174AK

A3 = Na23R54134

A4 = «1301777

sl

AS = ‘oOS’lOO}qq

AR = =,00767A727°2

A7 = « 0068537078

bl et Ll

ik

AR = =,00094KKA5924

P = LOG(P) IUNTTS Pz PSTG :
;

]
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SCALED
ot1sTance
173
(FT/L8

2.000

2:200

2.400

2.600

2:.800

3,000

3,200

3,400

3,600

3.800

4,000

4.200

4,400

4,600

4.890

5.000

5,200

5.400

5.600

5.800

é.000

6,200

6.400

6.600

- °0°°°
: 7.000
7.200
; 70‘00
' 7.600
7.800
8.000
8.200
8.4p0
8.600
8,800
9.000
9,200
9.400
= 90600
9.800

10.000
10.200
10.400
10.600

B RS 1 e v gy S

)

PRESSURE QR IMPULSE AS A FUNCTION OF SCALED DISTANCE

PRESSURE

SGALED
IMPYLSK

(P8IG) (PSl-ME/LB

320.7%
262,98
218,47
183,61
15%,95
133.71
119,64
100.81
88.54
78,24
69,58
62,24
58,96
$0,97
4%.90
44,84
38,29
35.4?
32,42
29.98
27.82
25,88
24,14
22.%8
21,16
19,89
14,73
17.67
16,71
15.82
1%.01
14,27
13.5%8
12,99
12.34
11,82
11.31
10.8¢
10,41
10,00
9,61
9.26
8,92
8,60

35,61
32,43
29,84
27.%7
25,65
23,98
22,3
21.22
20.97
19,04
18,11
17.26
16,50
1%.80
185,45
14.56
14,02
3.9
13,04
12,60
12,19
11,80
11.44
1.4
10,79
10,49
10.2
9.9
9,68
9,43
9,20
8,99
8,78
8,%8
8,3¢
8.20
8,03
7.86
7.70
7,95
7,40
7.26
7.13
6,99

1/3

)

TABLE !

17

SCaALED
0] 8TANCE

1/3
(FP/L8

10,800
11,000
11,200
11,400
11,600
11,0800
12.000
12,200
12,400
12,600
12,800
13,000
13,200
13,400
13,000
13,800
14,000
14,200
14,400
14,800
14,800
15,000
19,200
15,400
15,400
19,800
16,000
16,200
16,400
16,600
16,800
17,000
17,200
17,400
17,600
17,800
18,000
10,200
18,400
18,600
18,800
19,000
19,200
19,400

)

PRESSURE

SCALED
IMPULSE
173

(PSIG) (PS]=MB/LB !

8,31
- 8,03
7,77
7.%2
7,28
7,00
6,88
6,65
6,468
6,28
6,41
2,94
5,79
5,04
5,%0
9,36
5,23
5,11
4,99
‘.36
4,77
4,67
4,%7
4,47
4,38
4,29
4,20
4,12
4,04
3,98
3,89
5,82
3,7%
3,68
3|62
3,98
3,49
3,44
3,38
3,32
), 27
3,22
3,47
3.42

6,87
6,75
6,63
8,593
6:40
630
6,20
6,10
600
9,94
5,82
9.73
8,69
%,%6
9,48
S.44
9,33
9,268
$,4¢9
3412
5,08
4,98
4,92
4,86
4,80
4,74
4,60
4,62
4,57
‘951
4,46
04
4,36
6,33
le‘
4,22
4,17
4,1
4,08
4,04
4,00
3,96
392
3.88
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SCALED
D1STance

PREGSURE OR IMPULSE AS A FUNCTION OF SCALED DISTANCE

PRESSURE

SCALED
IMPULSE

173
(FY/L8 ) (PBIG) (PSl-MS§/LB

19.600
19800
20.000
20200
20.400
20.600
20800
21000
21,200
210600
21.80C
22.000
22.200
22.400
22.800
23.000
23.290
23.450
23.6n0
23:.8n0
24,000
24,200
24,400
24.800
25.000
25,200
25.600
25.800
26,000
26:200
26.400
26.600
27.000
27.200
27,490
27.800
27,800
28.000
28,200

3.07
3.03
2.98
2.94
2.90
.06
2,82
2.78
2.74
2.7
2.67
2.63
2.680
.97
?,%
2.,%0
.47
2,44
t LB
2,38
2,38
2.3
2.3
2,28
2,25
2.22
2,20
2.18
2,15
2,13
.11
2.08
2.06
2.04
2,02
2.00
{.98
1.96
1.94
1,92
1.90
1.49
1. A7
{.a8

3,54
3,80
3.7
3,73
3,69
3,66
y,62
3.9%9
3,%6
3,52
3,49
3,6
3,43
3.0
)3,y
3,34
3,3
3,28
3,26
3,23
3,20
3,48
3,15
3,12
3,40
3,08
3,05
3,03
3,00
2,78
296
2.94
291
2,89
2,87
2.85%
2,83
2,01
2,79
2,77
2.7%
2.73
2.7
2,69

/)

)

TABLE !

18

SCALRD
DISTANCE

1/3

(FT/L8

28,400
28,600
20,8400
29,000
av,200
29,400
29,600
29,800
30,000
30.200
30,409
30,600
30,800
31,000
33,200
31,400
31,600
31,800
32.000
32,200
32,400
32,600
2,800
33,000
33,200
33,400
33,600
33,800
34,000
34,200
34,400
34,600
34,0800
39,000
35,200
35,400
35,600
33,000
36,000
36,200
36,400
36,600
36,800
37,000

)

PRESSURE

SCALED
IMPULSE

(PS]G) (PS1=MB/(B

1,83
1,82
1,80
1,78
1.77
.79
1,74
172
1,71
1,69
1,68
1,66
1,65
1,63
1,62
1,61
1,59
1,38
1.,%?
1.%¢
1,54
1,3
1,92
1,34
$.%0
1,43
W47
1,46
1,49
1. 44
1,43
1,42
1,4y
1,40
1,3
1.38
1,37
1,36
1,3
1,34
1,33
1,32
131
1,30

2:87
2,65
2.:64
2:62
2,60
2,38
257
2,95
2,53
252
2,50
2.49
2:47
2,45
2,44
2,42
2.4
2,39
2,33
2:36
2.3%
2¢34
2432
2.3}
2,29
2,28
2.27
2126
2,24
9123
.22
2,20
2449
2.8
2,47
2436
2:44
2,43
242
211
.10
2,09
2.08
2,068

173

)
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SCALED
DISTANCE
173
(FT/¢B

37.200
37.400
37.6n00
27.800
38.000
38.200
38.400
38.600
38.800
39.000
39.200
39.400
39,600
39.800
40.000
40.270
40,400
40,600
40.800
41.000
41.200
41.400
431.600
41.800
42.000
42,20C
42,400
42.600
42.800
43,000
43.200
43,400
43,600
43.800
44,000
44,200
44.400
44.600
44,800
45,000
45,200
4%,400
49,600
45,800

)

PRESSURE 0R IMPULSBE AS A FUNCTION OF SCALED O[STANCE

PRESSURE

SCALED
IMPULSE

(PS1G) (PS1-MB8/LB

1,29
1,28
1.27
1.27
1,26
1.2%
1.24
1.23
1.22
1.22
1.2
1.20
1.19
1.19
1.18
1,17
1.1¢6
1.16
1.1%
1,14
1.14
.13
1.12
1,11
1.413
1.10
1,09
1.09
1.08
1.08
1,07
1,06
1.06
1.0%
1.04
1,04
1.03
1,03
1.02
1.0
1.01
1.00
1.00

2,05
2.04
2,03
2,02
2,01
2,00
1,99
1.98
1,9
1.96
1,95
1,94
1.9
1.92
1.9
1.9Q
1.89
1,89
1,88
1,87
1.8¢
1,85
1,84
1,83
1.82
1,82
1.81
1,80
1.79
1.7%
1.77
1.77
1.74
1.75%
1:.74
1.7¢
1.73
1,72
1.71
1.7¢
1,70
1,69
1,68
1.60

173

TABLE 1

)
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SCALED
OISTANCE
173
(FY/LD

46,000
46,200
46,400
46,600
46,0800
47,000
47,200
47,400
47,600
47,800
44,000
48,200
48,400
48,4800
43,800
49,000
49,200
49,400
49,600
49,800
50.000

)

PRESSURE

SCALED
IMPYLSE

(PS]G) (PYl=-My/LB

14,087
1166
31608
1,65
1:64
1+63
163
1,62
1163
1964
160
1139
1.39
1,58
1.38
15?7
156
1956
198
1194
1.34

/73

4
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PRESSURE/
SCALED
|MPULSE

(PSI1G) AR

173
(PS]-MS/L8

300.00
299.30
299.480
299.49
299,20
299.00
294,89
290,60
2968.4)
298,00
297.8)
297.80
297,40
297.20
297.00
296,80
296,60
296,49
296,20
296,00
29%5.8p
2$9.6p
295 .40
29%.20
29%.00
294,80
294,80
294,40
294.20
294.00
293,80
293,690
293.40
293.20
293,00
292,80
292,80
292,40
292.29
2%92.00
291.80
291.3Q

TABLE 1!

SCALED DISTANCE AS A FUNCTION OF PRESSURE OR [MPULSE

LAMBDA-P

1/3
MET/LB ) (FT/AB

2.0689
2,061
2,061
2.062
2.0083
2,083
2.064
2.069%
2.008%
2,068
2.0687
2,087
2,008
2,069
2,069
2.070
2.07¢
2.071
2.072
2.073
2,073
2,074
2.075
2.07%
2.076
2.07?
2.078
2,078
2.079
2.080
2.000
2,001
2,082
2.082
2.083
2,084
2,084
2,083
2.086
2,086
2.087
2,082
2.068¢

LAMBOA-]

173

1225
225
1228
1226
1226
1226
1226
1226
1227
227
227
1227
1227
227
1228
1228
1228
1228
1228
1228
1228
1229
1229
229
1229
229
1229
1230
230
V230
1230
1230
1230
234
238
231
231
231
2N
231
232
832
232

)

20

PREBSURE
SCALED
1MPUL 8K

/

(PG1G? OR
1/3

(PS]eMS/LB

291,40
291,20
291,00
290,80
290,60
290,40
290,20
290.00
289,80
289,40
289,40
249,2C
209,00
288,80
288,40
288,40
288,20
288,00
207,80
287,40
287,40
287,2¢
287,00
286,80
206,480
286,40
286,29
286,00
28%,480
20%,60
238,40
28%.20
285,00
204,80
284,40
284,49
284.20
204,00
203,89
283,60
283.40
283,20
283,00

LAMBD AP

1/3
YIFT/LD

2,008¢
2,090
2.09¢
2,091
2,092
2,093
2,093
2,094
2.09%
2,096
2,008
2,097
2,093
2,008
2,099
2,100
2,100
2,101
2,102
2,103
2,103
2,104
2,109
T.a08
2,106
2.10?7
2:400
2,400
2,108
2,110
2,110
2,111
24312
2,113
2.11)
2.114
2,143
2,113
2,116
2,117
2,118
2,118
2,119

LAMBDAA|

173
)y (PT/L8

1232
123¢
1233
1233
1233
1233
123D
1233
1234
1234
1234
234
1234
123¢
1239
1233
1233
1235
239
3%
3N
vg30
1236
1236
236
1230
237
1237
237
1237
237
237
1230
230
238
1238
1 239
1239
239
1239
1239
1239
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AT

PRESSURER/
SCALED
IMPULSE

1PS1G) OR

(PS|=MS/LB

MR ) g

282.8¢0
282.60
282.40
282,20
2062.00
261.80
201.69
201.40
281.20
280.80
280.60
280.40
: 280.20
- 280,90
279.80
279,60
279,4p
279.20
279.00
278.80
278,60
278,49
278.20
278,00
277,80
277.60
277,49
277.20
277.00
276,80
276.60
276,49
276020
2786.nQ
275.,8Q
275.60
275.40
27%.20
27%.00
274,80
274,60
274,40

1
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1/3

SCALED DISTANCE A§S A FUNCTION OF PRESSURE OR [MPULSE

LAMBOA=P

1/3%
LFT/LB

2,124
2,121
2.121
2,122
2.12)
2.12)
2,124
2.12%
2.126
2.126
2,127
2,128
2.129
2,429
2,130
2:131
2,132
2,132
2.133
2,734
2,434
2.13%
2,136
2,437
2.137
2.438
2,139
2,140
2.4¢C
2,144
2.942
2,143
2,143
2.144
2,145
2.146
2,144
2.147
2,148
2,149
2.149
2,150
20151

LAMBDA=]

173

) (FT/LB

1239
1240
1240
1 240
1 24Q
240
1240
1244
1241
1241
1241
1241
1241
1242
1242
1242
1242
1242
243
, 243
1243
1243
1243
1242
1244
1244
1244
1244
1244
1245
1245
1243
1245
1245
1245
1246
1246
,246
1246
1246
1247
1247
247

TABLE 1!

PRESSUR
SCALED
IMPYLS

(P81G)

) (PSI~MS/LB

274,20
274,00
27%,89Q
273,60
273,40
273,20
273,00
272.80
272,60
272,40
272,20
272,00
271.80
271,60
271,40
271,20
271,00
270,80
270,60
270,40
2'n,20
270,00
269,80
269,60
269,40
269,20
269,00
268 ,8(C
268,40
268,40
268,20
268,00
247,80
267,60
247,40
267,20
267,00
286,80
266,60
266,40
266,20
266,00
265,70

21

g/

E
OR
1/3

LAMBDA®P  LAMBDAW}

1/3 173
I(FT/LB ) (FT/L8 )

2,152 1247

2,1%2 1247

2,45} 1248 _
2,154 248

2,159 1243

2,156 1248

2,458 1248

2,197 249

2,158 1249

2,45 1249

2,159 1249

2,160 1249

2,161 249

2.162 1250

2,162 1290

2,163 250

2,164 1250

2,463 250

2.165 0251

2,168 251

2,167 1254

2,168 251

2,169 1251 3
2,16° 1252 z
2,170 1252 E
2.17¢ 252

2,172 12852 ‘g
2,172 1252 ;
2,173 1253 §
2,174 255 2
2.176 1253 A%
2,476 293 iy
2,477 254 %
2,178 254 i
2.179 254 E
2,179 01254 %
2,180 1254 a
2,181 1294 :
2,102 ' 255 3
2.183 125> ~
2,403 1253 {
2,184 1255
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|
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SCALED DISTANGE AS A FUNCTION OF PRESSURE NR 1MPULSE

PRESSURE/ LAMBDA-P LAMBDA~ ] PRESSURE/ LAMBDA=P LAMBODAe]
SCALED SCALED
IMPULSE IMPYLSE
(PSIG) OR (PS1G) OR
173 1/3 173 173 1/3 173
(PSI=-MS/LB J(FT/LB ) (FT/LR ) (PS]1~M8/(.B J(FT/LB 1 (FT/L8 )
265.480 2.,18% 1255 257,00 2,220 12064
269,40 2.18¢ 1285 296,80 2,224 1264
-265%.20 2.187 1298 296,480 2,224 1265
26%.00 2.487 1256 296,490 2.222 1265
264,80 2,188 256 256,20 2,223 1265
264 .40 2,189 1256 2%6,00 2,224 1269
2066.40 2.19% 1256 25%,80 2,225 1268
26,20 2.19¢ 257 299,60 2,226 1260
264,00 2.9 1257 29%,49 2.226 1266
263.40 2,192 ;2%7 255,20 2,227 1260
263.50 2.19% 1257 2%%,00 2,228 1266
263.40 2,194 1257 294,80 2,229 1267
263,20 2.193 12958 254,40 2,230 1267
263.00 2.199% 258 254,40 2,231 1267
262.%0 2.496 1258 294,20 2.232 1267
262.480 2.497 ,2%8 254,00 2,232 26/
2602.49 2.19% 1258 253.80 2,233 1208
762,20 2.199 1299 253,60 2,234 268
2¢2.90 2.499 256 253,40 2,23 1208
261.10 2.200 1259 25%,20 2,236 + 268
261.40 2.201 1 259 293,00 2,237 1269
261.4Q 2.202 1299 252,80 2,237 1 209
261.20 2.203 1260 292,60 2,238 1269
261,00 2,203 1260 252,40 2,239 1269
260.80 2,204 1260 292,20 2,240 1269
260.60 2,205 1260 2%2.,00 2,241 1270
260.4y 2.206 1280 254,90 2,242 1270
260.20 2,207 1261 291,60 2,243 270
260.90 2.207 1263 251,49 2,243 270
299,487 2,708 281 2%1,20 2,244 1270
299.60 2.209 1261 2%1,00 2,24° 271
2%9,40 2.210 1262 250,80 2,246 271
259.2) 2.211 1 R62 290,80 2,2¢7 271
259,00 2.212 1262 250,40 2,248 271
258.8) 2.212 1262 250.20 2,249 272
258,460 2.21) 1262 2%0,00 2,249 272
258.‘0 2,244 .263 2‘9|00 2.250 272
258,00 2.914 263 249,49 2,252 272
257.80 2.247 1263 249,26 2,233 273
257,60 2.217 1262 249,00 2,254 1272
257.4¢ 2.218 1264 248,A) 2,2%% 1273
257.2) 2,219 (264 240,40 2,258 1273
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TadLE 1 .l im
: SCALED DISTANGE A4S 4 FUNCTION OF PRESSURE OR 1MPULSE 3
H PRESSURE/  LAMBDA~P  LAMBDA-I PRESSURE/  LAMBOA-P  LAMBOAe] o . §
: SCALED SCALED 3 S
: {MPULSE IMPULSE E
: (PS§1G) OR (PE1G) OR -
173 1/3 173 1/3 /3 173 =

(PS1-MS/LB  M(FT/LB ) (FT/LB ) (PSleMS/LB M(FT/LB ) {FT/LB ) 5

: 248.40 2.256 273 239,80 2.29% 1204 3
: 248,20 2.,2%7 1274 23%,60 2,299 1288 : =
: 248,00 2.258 274 239,40 2,296 v284 : R
247.80 2.259 1274 239,20 2,297 1284 K

247.60 2.360 1274 239,09 2,298 1285 ;

247.40 2,261 275 238,80 2,299 1285 1

247.20 2,262 1275 238,40 2,300 1283 4

247,00 2.262 275 238,40 2,304 1289 ¥

246.8¢ 2,263 275 238,20 2.302 1288 =

246.60 2,264 279 238,00 2,303 (280 E

246,49 2.26% 1276 237.80 24304 1286 i

246.20 7,266 276 237.6Q 2,309 1206 :

246,00 2,287 1278 237,40 2,306 287 2

H 245.89 2,28k 1276 237.20 2,308 287 E|
N 2‘5-60 20:59 .277 ) 23’.00 2|3D’ 0257 E
¥ 243 .4 2,269 277 . 236.8y 2,308 287 =
B 24%.20 2.270 1277 236,80 2,309 1268 =
! 24%.00 2.271 \277 238,40 2,310 (288 3
i 244,80 2,272 278 236,20 24314 1288 3
: 244,80 2.273 1278 : 236,69 2,342 288 4
i 244,49 2.274 1278 23%,80 243153 + 289 -
N 244.20 2,27% 278 238,480 2,314 1289 : 5
Y 244.90 2,276 278 23%,40 2,318 1289 z E
¢ 243,80 2,777 1279 235,20 2,310 1289 :
; 243,489 2.27M 187 23%,00 2,37 290 E
: 24340 2.278 279 234,89 2,318 1250 z
243.20 2,279 279 234,60 2,319 1290 2

24).00 2.280 1280 234,40 2,329 «290 :

: 242,980 2,281 1280 234,20 2,320 1291 i
] 242.60 2,282 1280 234,00 2321 1291 :
H 242,40 2,283 «280 233,80 2,322 1293 =
£ 242.20 2,284 2R 233,40 2,323 1291 E
5 242.00 2,28% 0291 233.40 2,32¢ 1292 E
¥ 241.80 2.385% 2" 233,20 2,328 1292 3
4 241.60 2,286 261 233,00 2,326 1292 =
= 2%1.40 2.787 282 232,00 2.327 1292 E
4 241.20 2.28¢ '2h2 232,40 2,28 293 :
- 241,00 2.289 1202 232,40 2,329 '293 E
¥ 240,80 2.2%0 202 232,20 2,330 1293 :
}7 240.460 2.29: .232 232,00 2.3 293 : B
i 240"9 2029? |ZB} 231-30 2033; 029‘ . 3
i 240.20 2,293 1263 231,60 2,333 1294 :
£ 240,00 2,804 0283 234,40 2,334 1294 :
| \
3 £ :
¥ -4
£ El
: 3
1
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TABLE !

SCALED DISTANCE 48 A FUNCTIQN OF PRESSURE OR IMPULSE

PRESSURE/ LAMBDAP LAMBOA ST PRESSURE/ LAMBDA«P LAMBDAw|
SCALED SCALED
IMPULSE IMPYLSE
(PS1G) OR (P§1G) OR
173 1/3 173 173 173 173
{PSI~MS/LB  I(FT/LB ) (FT/2B8 ) (PSJ+M8/LB  )(FT/LB )} (FT/LB )
231.20 2.33% 1294 222,40 2,3 308
231.00 2.338 1295 222,40 2,378 «30b
230,80 2,337 1295 222,20 2,379 1397 3
230.40 2.33A 1295 222,09 2,380 +307 s
230.40 2.33% 0295 221.80 2,384 +307 3
230.20 2.%4C ' 296 224,90 2,302 1308 g
229.09 2.%4% ' 296 221.20 2,984 308 .
229.8¢0 2.%42 1296 221.00 2,385 +3pa :
229"0 203" l297 22°|.° 20306 0309 )
229.20 2.344 $297 220,60 2,387 1309 o
229. 00 2-,‘5 .297 220.40 2. 30’ ;309
228,89 2.356 1297 220,22 2,389 0310 ;:3
228.60 2,347 ,208 220,00 2,390 310 -
228.4p 2,36k 290 2319.80 2,391 310 =1
220.20 2,349 ,298 2190, 2,392 I =
228..00 2.3%0 1290 219,40 2.3 31 i
227.859 2.394 1299 249,20 2,394 311 é;
227.80 2,382 299 219.00 2,395 1311 -4
227,49 2,953 1299 218,80 2,376 P332 :
227020 2-!5‘ .300 21.060 2')97 |312 ’
227.90 2.9%% 300 218,40 2,399 M2 ;
226,80 2,3%¢ «300 238,20 2,400 313 1
226,00 2,387 300 218,00 2,401 W313 K
226,4) 2,358 1301 217.480 2,402 31 ;
226.20 2.3%9 111 217.6) 2,403 312 ;
226,00 2.%60 1301 217,40 2,404 1316 :
22%. 8¢ 23601 ’301 217020 2,405% 1314 3
225.60 2.362 302 217,00 2,406 1316 1
225%.40 2.%6) 302 216,8) 2,407 ' 349 3
225,20 2,364 (302 216,60 2,408 319 i
22%,00 2,368 o303 216,40 2,409 0315 23
224.80 2,368 .303 246,20 2,430 » 315 '
224.60 2.367 «303 216,00 2,414 1316 3
224.40 2.368 1303 21%,80 2,442 1316 i
224.20 2.389 304 215,60 2,41) 1336 ‘
224.00 2,370 130 215,40 2,654 1317 5
223.4A0 2,371 0 304 21%,20 2,448 » 317 &
223.60 2,372 305 219,00 2,416 V317 1
223.40 2,373 . 3085 214,80 2,417 ,318 3
223.20 2,374 . 305 21¢,80 2,418 1318 k
223.00 2,378 305 214,40 2,420 318
222.70 2.376 . 306 214.29 2,424 319 :
24 i
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: TABLE 1 §
: SCALED OISTANGE 45 A FUNCTION OF PRESSURE OR IMPULSE ,zg
: PRESSURE/  LAMBDA-P  LAMBOA«] PRESSURE/  LAMBDAP  LAMBDAe| ?5
! SCALED scALED 4
¢ 1MPULSBE IMPUL SE 3
: (PS1G) OR (P81G) OR 3
173 173 173 173 173 17) §
(PS1-MS/LB  )(FT/LB ) (FT/L8 ) (PS]<MS/LB M(FT/LB ) (FI/L8 ) 3
214,00 2,422 319 209,40 2,469 ' 332 : -
213.30 2,423 0349 208,20 2,470 ¢33 3
?130‘0 20‘2‘ .}1’ 205.00 2|‘71 0”’ E
213,40 2,423 349 204,80 2,472 0334 i

213,20 2,426 320 204,60 2,473 0334 -

213.00 2,427 1320 204,40 2,474 0334 g
212.80 2.420 1320 204,20 2,476 531 1
212.6¢ 2.429 »321 204,00 2,477 330 ;
212.40 2,439 321 203,80 2,478 1335 3
212.20 2.4 321 203,60 2,479 ¢336 3

212.00 2.432 0322 203,40 2,¢80 +338 1

211.80 2,433 322 203,20 2,488 1330 3
211.%¢ 2.43% 2322 203,00 2,482 0337 =
211.,4p 2,436 + 323 202.%0 2,484 337 -

211.20 2,437 v323 202.60 2,403 3y E

210,80 2.43%9 323 202,20 2,487 330 3

210.60 2,440 324 202.00 2,480 1338 E

210,49 2.44y 1 324 201.80 2,489 e 339 e

210.20 2,442 324 201.60 2,491 1339 3

210.00 2,443 1328 201,40 2,492 . 339 1
209.80 2.444 + 328 201,20 2,493 340 %
209-50 2.“, ;325 201.00 2.‘9‘ 0)‘0 =
209,40 2.447 ) 326 200,80 2,498 ¢340 E|

. 209.20 2. 64 +326 200,60 2,496 0341 =
: 269.00 2,649 ' 326 200.40 2,498 344 %
20%.80 7,480 327 200,20 2,499 1341 E
208,60 2,494 1327 200,00 2,300 1 342 E
: 208,40 2,452 1327 199,80 2,304 0342 3
: 208,20 2,483 328 199,60 2.%02 0342 E
; 200,00 2,494 1328 199,40 2,%0) 30 E
I 267,80 2.488 328 199,20 2,509 v 343 3
s 207,60 2,497 » 329 199,00 2,506 34 3
; 207.49 2,454 V329 198,80 2,%07 0344 E
207.20 2.4%9% 1329 198,60 2,508 1 364 3
207.0) 2,460 +330 198,40 2,509 0345 3
: 208,89 2,464 330 196,20 2,540 1349 E
; 206,60 2.462 330 198,00 2.%12 . 0349 E
206.2¢0 2.454 331 197,60 2,944 1340 3
208,0( 2.083 331 197,40 2,549 1346 3
203.8) 2,487 ¢332 197,20 2,546 o 347 E
209,60 2,468 V332 197,00 2,918 387 2
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TABLE 11

st il i

SCALED DISTANGE AS A FUNCTION OF PRESSURE OR [MPULSE

PRESSURE/  LAMBDA=P  LAMBOA=] PRESSURE/  LAMBQA<P [ AMBDAe]
SCALED SCALED
IMPULSE IMPULSE
{PS1G) OR {PS1G) OR

173 173 173 173 1/3 1/

(P81-MS/L8  J(FT/LB ) (FT/8 ) (PS1=M8/LB  MFY/L8 ) (F[/8 ) 3
196,80 2,549 1347 100,20 2,972 (364 E
196,60 2.%20 347 100,30 2,573 1364 =
196,49 2,921 48 187,80 2,874 368 1
196,20 2.822 1348 187,60 2,376 368 3
196.00 2,924 (349 187,40 2,577 . 369
198,89 2.9%92% 1 349 187,20 2,978 1368 3
198, 89 2.826 349 169,00 2,580 1368 3
198, 40 2,927 38 186,30 2.%01 '367 E
19%.20 2.528 380 186,60 2,582 ' 367 2
194,89 2.931 + 351 186,20 2,988 368
194,60 2.832 384 186,00 2,986 1368
194,49 2,933 V351 189,80 2.%07 0369 3
196,20 2,934 352 189,40 2,589 1369 '%
194,00 2,836 352 189,40 2,%%0 1369 :
193.80 2.5y 0353 189%,20 2,594 370 é
193,69 2,538 1353 185,00 2,992 370 :
193,40 2,839 (393 184,80 2,994 1374 3
193,20 2,843 354 104,40 2,598 0378 -
193,00 2.542 384 184,40 2,996 371 3
192.89 2.%43 354 104,20 2,508 1372 E
192,460 2.844 385 184,00 2,999 372 ,
192. 40 2.94¢ 0395 103,80 2,600 373 4
192.20 2,347 196 103,60 2,602 373 E
192.09 2,348 <356 183,40 2,603 0373 3
191.60 2.549 1396 183,20 2,604 374 ?
191.49 2.%% 387 163,00 2,606 1374 3
191.40 2,952 397 182,80 2,607 1375 3
191.20 2.553 387 162,60 2,608 378 3
194,00 2,554 358 102,49 2,610 1376 B
190,80 2,985 358 182,20 2,611 V376 E
190,60 2,557 389 162,90 2,612 1376 g
190.40 2,598 0399 181,80 2,614 377 ,
190,20 2.889 389 184,80 2,619 377 3
190,00 2:%60 1360 181.40 2,016 1378 E{
189,60 2.96) T3 181,00 2,619 1379 z
189,40 2,964 0381 180,80 2,620 0379 4
189.20 2,866 361 180,80 2,622 V379 f
189,00 2,867 1362 180,40 2,62 1380 4
188,80 2,868 362 180,20 2,624 1180 :
188,60 2,569 0363 180,00 2,626 1383 3
108,40 2.871 363 179,00 2,627 301 1

26
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TABLE 1!

SCALED OISTANCE AS A FUNCTION OF PRESSURE OR |MPULSE

;\m.m.mmmﬂuwmwmmmm‘mmwmm“mm b

PRESSURE/ LAMBDA-P LAMBOA~] FRESSURE/ LAMBD AP LAMBOA]
SCALED SCALED
1MPULSE IMPULSE
(P61G) OR (PS1G) OR
173 173 1/3 173 173 173
(PS1-MS/LB IMFT/LE ) (FT/8 ) (PS]=ME/L8 IFT/LB ) (Fl/8 )
179,80 2.62R 5 1P 171,00 2,689 1401 3
179.40 2,630 1382 176,80 2,690 1402 3
179.20 2.631 1382 170,60 2,692 1402 i
179.00 2.632 1382 170,40 2,693 403 i
178,80 2,034 383 170,20 2,699 1403 3
178.60 2.63% 383 170,00 2.696 1 404 g
178,49 2.3 .3“ 16’030 2.69’ 1404 b
178.20 2.838 384 169,60 2,699 1409 i
178,00 2,639 ) 385 169,40 2,700 1405 3
177,80 2,641 1385 169,20 2,702 1406 1
177-60 20“2 .3'6 169000 21’03 0‘06 4
177.40 2.043 1386 168 .80 2,708 r 407 %
177,20 2.64% » 306 188,60 2,706 1407 3
177.00 2,646 I8 169,49 2,708 (408 =
176,80 2,048 387 168,20 2,709 + 400 3
176,80 2,045 ¢ 380 168,00 2,718 1409 Y
176,40 2,650 380 167,80 2,712 ‘409 E
176,20 2,682 . 389 167,60 2,714 V410 E
176,00 2,693 . 389 167,40 2,78 1410
17%.980 2.49%% ¢ 390 167,20 2,717 1411 E
179,60 2.465%8 0390 167,00 2,748 1411 =
175.40 2.6%7 139 166,80 2,720 1412 3
175,20 2,659 391 166,60 2.721 412 3
17%.00 2.060 391 166,40 2,723 '413 -
174,80 2,482 V392 166,20 2,724 1413 =
17‘0‘0 2.463 '}92 164,00 2,726 1814 3
174,40 2,064 «393 165,60 2,727 1414 3
174,20 2,666 0393 169,60 2.72¢ 1415 3
174.00 2,667 V394 165,40 2,730 1415 :
173,80 2,669 1394 165,20 2,732 (436 3
173,60 2.470 1) 165,00 2,733 (446 E
173,40 2,671 0399 164,80 2,738 417 E
173.20 2,873 1 3% 164,80 2,736 1417 E
173.00 2.674 398 164,40 2,738 1448 3
172.80 2,076 397 164,20 2,739 (418 z
172.60 2.677 V397 164,00 2,744 (419 :
172.40 2.679 1 397 163,080 2,743 1419 g
172.20 2,680 398 163,60 2,744 . 420 3
172000 206’1 039° 1630‘0 2'7“ '420 z
171.80 2.608) 1399 163,20 2,747 1423 g
171.69 2.604 399 163,00 2,749 421 5
171.40 2,686 1 400 162,80 2,750 422 3
171.20 2,687 1 400 162,60 2,782 1423 E
27 3
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TABLE 1!

SCALEBO DISTANCE AS A FUNCTION OF PRESSURE OR lMPULSE

i wakd MMWMMMMJWMMM\MMM«M\\MMn,‘<m ey IM

PRESSURE/  LAMBDAP  LAMBDA-] PRESSURE/  LAMBDA-P L AMBDAe]
SCALED SCaLE0
IMPULSE IMPULSE
(PS1G) OR (PS16) OR :
173 173 173 173 173 173 H
tPS]-MS/LB  IC(FT/LB ) (FT/LB ) (PS]eMS/LB8 MFT/LB ) (FI/B ) 3
162.40 2.753 1423 153,20 2.82) 447 =
- -162.20 2.75% 1423 153,60 2,829 1448 b
162.00 2,756 1424 133,40 2,826 1449 E
161,60 2.760 428 153,00 2,830 « 450 3
161.40 2.%61 1425 192,83 2,834 1450 3
161.20 2,763 426 152,60 2,833 1451 3
161.00 2.764 1426 182,49 2,838 1452
160.80 2,786 427 182,20 2,836 1452
160.60 2.767 1427 182,00 2,838 1453
1£0.490 2,769 1428 191,80 2,840 1483
160.20 2.771 429 154,60 2,842 1454 4
160.00 2,772 429 151,40 2,843 1455 %
159.80 2.774 430 194,2C 2,845 1455 E
159,60 2.77% 430 151,00 2,847 1450 3
159,40 2.777 1431 150,80 2,848 '487
159.20 2.77¢ 1431 156,60 2,850 1457
159.00 2.78¢0 1432 150,40 2,08%2 1458
158,89 2.782 1432 150.20 2,854 1458
158,60 2.783 433 130,900 2,855 1459
158,49 2,785 1433 149,80 2,857 148D
158,20 2,787 V434 149,60 2,859 ‘460 4
158,00 2.784 435 149,40 2,881 461 g
157,80 2,790 1435 149,20 2,862 462 i
157,60 2,792 1436 149,00 2,844 1462 p
157.49 2,793 1436 148,80 2,866 1463 E
157.20 2,79% 437 148,40 2,868 1463 F
157.00 2.79¢4 437 148,40 2,869 YY) 3
156,80 2.795 1438 148,20 2,874 465
156,49 2.801 439 147,80 2,878 1466 =
156,20 2,803 440 147,60 2.87¢ 467 .
156.00 2,805 1440 147,40 2,878 1467 E|
155,80 2,806 1441 147,20 2,880 1468 g
15%.60 2.608 YR 147,00 2,882 1469 z
153,49 2.*10 1442 146,80 2,884 1469 4
155,20 2.R11 443 146,80 2,888 1 47C 3
159,00 2,013 1443 146,40 2,887 1471 3
154,80 2,815 404 146,20 2,889 478 k|
154.4¢ 2.R48 1445 145,80 2,893 473 1
154,20 2.820 TS 145,60 2,894 1473 3
154,00 2,024 1446 14%,40 2,898 1474 §
28 g
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TABLE 11

SCALED OISTANGE 45 A FUNCTION OF PRESSURE OR [MPULSE

e

(]
Lo B L o
wliis i m_mmm il ol ‘WMMM.mmwmmmMWLMWMMMMMM

PRESSURE/  LAMBDa-P  LAMBOA-] PRESSURE/  LAMBDASP LAMBDAS|
g SCALED SCALED
: 1MPULSE IMPULSE
® (PS1G)Y OR (P81G) OR
1/3 173 173 1/3 173 1/3

: (PS]-MS/LB I(FT/LB ) (FT/LB8 ) (PSeMS/LB I(FT/LB ) (FT/e8 ) B
F 3
: 145,20 2,898 474 136,60 2,979 +509 3
145,00 2,900 1475 134,40 2,984 »506 =
144.80 2.992 1475 136,20 2,983 »507 3

144,80 2,903 1476 134,00 2,98% 19500

: 544,40 2.905 0477 13%.,80 2,987 1508
i 144,20 2,007 477 135,60 2,989 '90Y 3
: 143,80 2.911 479 135,20 2,993 +511 E
: 143,60 2,913 1479 13%,00 2,998 15118 E
: 143,40 2.9 1480 134,89 2,997 08512 E
: 143.20 2.916 1481 134,40 2,999 1912 3
: 143,00 2.9 14831 134,40 3,001 1514 g
H 142,80 2,920 1682 134,20 3,003 1919 3
£ 142,60 2,922 1483 134,00 3,006 1515 1
s 142,40 2.92¢ 1483 133,80 T.008 510 =
; 142.20 2.926 L4084 133,60 3,010 1917 E
i 142.00 2.928 , 488 133,40 3,012 518 3
£ 141,80 2,929 , 406 133,20 3,014 519 1
£ 141,60 2.934 1486 133,00 3,016 519 3

Z 141.40 2,933 1487 132,80 3,018 +9520
5 141.20 2.93% 1488 132,00 3,020 '924 :
8 141,00 2.937 ,408 132,40 3,322 922 E
z 140.80 2.939 1489 132,20 3,024 1523 E
: 140.60 2,944 1490 132,00 3,926 1523 E
| 140.40 2,943 491 134,80 3,028 '8524 g
g 140.20 2.04% (494 131,60 3,930 1525 4
£ 140,00 2,948 1492 131,60 3,032 »526 E
= 139,80 2.948 493 131,20 3,034 V827 1
S 139,60 2,950 1493 131,00 3,036 1527 3
s 139,40 2,992 1494 130,80 3,039 828 i
E 139.20 2.9%4 il 130,60 3,044 529 3
i 139.00 2.95%¢ 496 130,40 3,043 +930 3
§; 138.80 2,958 1496 130,20 3,048 53 3
3 138,60 2,960 1497 130,00 3,047 332 E |
i 138.40 2,962 1498 129.80 3,049 832 i
i 138.20 2.964 1499 129,40 3,05 1933 B
] 138,00 2,966 1499 129,4) 3,083 193¢ F
- 137.80 2.968 1300 129,20 3,088 835 3
£ 137,60 2.970 908 129,00 3,098 1936 :
H 137,40 2.972 /501 120,80 3,060 937 E
3 137.20 2,074 502 128,60 3,062 538 3
L 137.00 2.97¢ 903 128,40 3,084 +930 i
L 136,80 2.977 1504 128,20 3,066 539 .
29 %

R R R o




TABLE I

SCALED DISTANCE AS 4 FUNCTION OF PRESSURE OR [MPULSE

PRESSURE/ LAMADA-P

SCALED

1MPULSE

(PSIG) OR
173 173
(PSl=-M5/L8 YIFT/LB

1268.00 3.068
127.40 3.070
127.69 3.073
127.49 3.07%
127,20 3.0”
127,90 3,079
126,80 3.n84
126.60 Y.084
126,40 3,088
126.20 3.08A8
126.00 3,090
12%.49 Y.092
125.60 3.,09%
125.4¢ 3,097
12%,2¢ 3,299
12%.00 3,104
124.80 3.10)
124.6Q 3,806
124,40 3,108
124,20 3,410
124.00 3112
123,80 3,119
123,60 3,117
123.40 3,419
123.20 3,122
123.00 3,124
122'00 3.126
122,60 3,428
122.40 3.4
122,20 3,133
122.00 3,135
124.80 3,438
121.60 3,140
121.40 3.142
121.20 3. 148
121.00 3@
120.8Q 3,149
120.60 3.152
120.40 3.484
120.20 3.4%¢6
120.00 3,159
119,80 Jo161
119,60 3,163

LAMBOA-]

1/3

) (FY/.8

1540
1941
1942
1543
344
1344
1345
546
547
1548
/549
19%0
351
1552
553
1953
554
.555
1956
957
' 41558
959
v 960
1961
1962
1963
1 Déd
2 565
1866
1566
1867
588
969
+370
% 240
372
573
974
575
376
.877
578

)

30

PRESSURE
8CALED
IMPUL 8E

/

(P81G) OR
1/3

(PS]eMS/LB

‘19..0
119.20
119,00
118,80
118,80
118,40
118,20
116,00
117.80
117,60
117,40
117,20
117,00
116,80
116,60
116,40
116,20
114.00
115,80
115,60
119,40
11%.20
11%.00
114,80
114,60
114,40
114,20
114,00
113.80
113.:60
113. 40
113,20
113.00
112,00
112.60
112,40
112,20
112.00
111,80
111,80
114,40
114,20
111,00

WAMBDA-P

173
MET/LB

3,166
3,168
347
3.173
3,178
3178
3.480
3,183
3,168
3,187
3,490
3,492
3,198
3,497
3,200
3,202
3. 204
3,207
3,209
3,212
3,214
3,217
3,219
3,222
3,224
3,227
3,229
3,232
3,23
3,2y
3,240
3.242
3,248
3247
3,2%)
3,2%2
3,298
3,298
3,280
3,283
3,268
3,268
3,271

LAMBDAe]

173
) (FT/L8

1580
%-1}Y
1582
1582
1584
1585
1586
1887
%11
509
15900
591
1392
1593
+ 594
' 595
1898
1999
1599
1600
801
1602
1603
1604
1605
606
«607
1608
1609
1611
1612
1613
1644
1619
16106
1617
1610
1619
1621
1622
1623
0624
1629

)
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iE —,§
& TABLE I §
: SCALED DISTANCE AS A FUNCTION OF PRESSURE OR 1'iPUL8E 3
: PRESSURE,  L4MBDA-P  LAYBOA=] PRESSURE/  LA'B0AeP  LAM@DAel 3
- SCALED SCALED E
: 1MPYLSE 1MPULSE E
i (PS1G) OR (P81G)Y OR E
: 1/3 173 173 173 1/3 173 i
(PS1eMS/LB )(FT/LB ) (FT/LB ) (PS]=MS/LB MFY/LE ) (FT/LB F
4
: 110,80 3,273 1625 102,20 3,393 681 E
£ 110,80 3.278 1626 102,00 ¥e396 1002 :
' 110.40 3.279 628 101.80 3,390 1080
110.20 3.281 1629 101,60 3,402 14089
110.00 3,204 1630 101,40 3,409 «880
109,890 3,287 1631 101.20 3,408 1687
109,40 3,292 1033 100,80 3,04 1690 E|
109.27 3,298 1038 100,60 3,407 492 3
109,00 3,297 1636 100,40 3. 420 095 3
108,80 3.300 1637 100,20 3,42) 694 1
108,60 3,303 638 100.00 3,426 1696 g
» 108. 40 3,309 839 99,80 3,429 1697 i
r 108,20 3.308 7T 99,60 3,432 1099 i
H 108,00 3,311 1642 99,40 3,435 +700 3
107|00 3'310 |°.3 99020 3.‘38 0’02 =
i 107,60 3.316 1044 99,00 3,444 703 ]
107,40 3,519 1645 96,40 3,444 + 709
107.00 3.928 1648 98,40 3, 45 1707 3
: 106, 7¢ 3.327 1649 98.20 3,454 , 709 E
. 106,60 3,330 1630 98,00 3,487 710 E
5 106 .40 3,333 1652 97,80 3,460 V112 :
: 108.20 3,336 1653 97.60 3,463 v 713 3
z 106.00 3,339 1054 97,40 3,466 V715 5
z 10%.80 3,34 1655 $7,20 3,469 1716 |
v 10%. 60 3, 344 1637 97.00 5,472 1748 E
105,40 3.347 ,688 96,80 3,478 ' 720 i
£ 10%. 20 3.3%0 659 96,80 3,479 V721 i
F 10%.00 3,38) 1683 96,40 3,482 V723 i
: 104.80 3,399 1662 96,20 3,488 1724 H
: 104,60 3,388 1663 96,00 3,488 726 3
t 104,40 3.363 1864 95,80 3,492 V727 3
% 104.20 3.364 YY) 98,60 3,498 729 3
: 104.00 3.387 1667 95,40 3,498 1730 3
£ 103.80 3,370 1668 98,20 3,508 0732 ;
H 103.60 3,373 1670 95.00 3,508 1734 H
i 103,40 1.976 074 94,80 3,500 0735 ]
: 103.20 3.378 872 94,80 3,911 ' 787 d
103.00 3,504 874 94,40 3,814 7308 :
102. 8¢ 3,384 675 94,20 3,518 1740 ;
102.6¢ 3,387 1676 94,00 3,.%21 1742 :
: N

m
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TabLE It
SCALED DIBTANCE AS A FUNCTION OF PREPSURE OR [Mpu, o8
PRESSURE/ LAMBDA-P LAMBDAe] PAESSURE/ LAMBDA P LAMBOAe]
SCALED eSALED
INPYL SR {MPYLSE
(PS1G) OR (Pg1G) OR
1/3 173 1/) 173 173 )
{(PS1=-MS/,0 JFT/ 8 ) (FT/8 ) (PS]=-MS/L0 JLFT/L8 1 (FT/\8
$3.60 3.528 742 83,00 3,600 822
93.40 3. L7 49 96,80 3,684 1824
93.20 3.8 0 748 84,600 3,000 026
93.00 3.538 748 04,40 3,692 1828
92.40 3.8¢4 72 84,00 3,70 832
92.40 3.548 2793 43,80 3,703 «834¢
92.20 3,958 ' 758 83,40 3.707 1836
$2.00 3,888 786 03,40 3,714 +038
v1,80 3.8% 758 83,20 3,748 041
91,40 3.%68 0784 82,80 3,723 843
91.20 3,968 763 82,40 3,727 1847
90.80 .88 787 82,20 3,738 883
90.60 3,579 ' 760 82,00 3,739 1893
90.40 3,582 770 81,40 3,743 1859
9v.20 3.9%8¢ 0772 01.480 3,747 1897
: 89.M70 3.99)3 779 81,20 3, 7%% 1862
E 89.60 3.99% 77 01,00 3,759 ,864
: 89.40 3.A00 779 $0.80 3.763 1866
89.23 3,.60) 784 00,460 3,767 868
89.00 3.3 83 80,40 3,774 873
88,80 3.0 704 80,20 3,77% 873
88,40 3,614 784 80,00 3,779 1875
; 88.40 3,618 +788 79.80 3,78¢ 877
; 88.20 3,828 v790 79,60 3,788 1880
H 83,00 3. 028 0792 79,40 3,792 «882
{ 07,80 3,628 793 79.20 3,798 1884
' 87.60 3,832 ' 795 79.00 3,800 886
; .70‘0 3..36 07’7 73.00 3060‘ 0359
P 87.20 3,639 799 78,40 3,809 1894
' 87.00 3,64) 801 78,40 3,813 1893
: 86,80 3.647 803 78,20 3,80 1890
: 86.60 3.4%0 1005 78,00 J.824 098
: 84,20 3,058 +009 77,60 3,830 903
86,00 J.062 1010 77.40 3,834 1909
8%.80 3,468 012 77,20 3,839 19008
85,00 9,869 1814 77.90 3,843 1910
85,40 3.673 836 76,80 ), 847 9
83,20 3,877 1818 78,40 3,852 o915
; 32
i
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= TABLR I!
- SCALED OISTANCE A§S A FUNCTION OF PRESSURE OR MPULSE =
PRESSURE/ LAMBOA-P LAMBOA-] PRESSURE/ LAMBDA-P  LAMBDAW] 7
: SCALRD SCALED 3
& 1MPULSE 1MPULSE E
; (PS1G) OR (PE1G) OR =
: 173 17y 1/3 173 173 1/3 =
: (PS[«M8/LB M(FT/LB ) (FT/L8 ) (PSleMS/LLB M(FT/LB ) (FI/B8 3
76,40 3.85%8 1919 67,00 4,062 1,037 E
j 76,20 b FLY 3 .'17 47,60 ¢, 007 1,040 El
g 76.00 3,088 +920 67,40 4,073 1,068 ;
= 75,80 3:470 1 922 67,20 4,078 1,087 3
= 75,30 3.874 925 67,00 4,08) 1,080 3
73.40 3.87n 27 648,80 4,088 1:033 -3
78,20 3.88) +930 86,60 4,094 1,098 -
7%.00 3. 087 V932 86,40 4,099 1,060 i
74,80 Y.A92 938 64,20 4,404 1.062 j
74,60 3,897 v938 64,00 4,110 1,066
74,40 3,901 1940 63,40 4,115 1.070 1
74.20 3.908 o943 65,80 4,.24 1,073 1
74,00 3.910 1948 65,40 4,126 1:070 g
, 73.890 3.918 1948 63,20 4,132 1,080 -
= 73,60 3,020 951 63,00 13 1,083 %
£ 73,43 3,924 953 64,80 4,143 1,087 3
= 73.20 3.929 T 64,60 4,148 1.090 E
) 73,09 3.03¢4 0959 64,40 ‘.‘9‘ 1.,09¢ g
- 72,80 3.943 V964 64,00 4,169 1,101 3
: 72,49 3,948 967 63,82 4,474 1,104 3
72.20 3,9%2 970 63,60 4,176 31.100 3
72,00 3,057 972 63,40 4,182 1e111 :
71,80 3. 062 78 63.20 4,188 1,119 =
71,60 3,967 978 $Y,00 4,194 1.149 3
71.40 3,072 1984 82,80 4,199 1,122 3
71.20 3,922 2984 62,60 4,20% 31120 3
71,00 3,984 986 €2,40 4,211 1:130 E
70.8¢0 3,986 1989 62,20 4,217 31332 3
70,60 3,999 2992 82,00 4,223 1.437
70.40 3.998 1998 61,80 4,229 1,441 k
70.20 4,001 1998 81+¢0 4,23 1,145 }
70.00 4,006 1,001 64,40 4,248 1,148 3
69.8¢0 4,014 1,004 61.20 4,247 1.1%2
69.60 4,016 1,007 61,00 4,293 1.4%6 :
69.40 4,621 1,010 60,80 4,2% 1,160 3
69,29 4,026 1,013 40,60 4,269 1164 ;
69,00 4,00 .04 40.4Q ¢, 278 1,468 3
68,80 4,036 1,019 60,20 4,277 1.472
608,40 4,044 1.022 69,00 4,283 1,176
68.4¢ 4,04 1,029 890,80 4,290 1.180
68,20 4,092 1,028 89,80 4,296 1,104
68,00 4,097 1,034 89,40 4,302 1,188
33
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TABLE 1!

SCALED OISTANCE A4S A FUNCTIQN OF PRESSURE OR IMPULSE

PRESSURE/ LAMBDA-P LAMBDAC] PRESSURE/ LAMBDA P LAMBOAW|
SCALED SGALED
IMPULSE {MPYLSE
(PEIG) OR (Pg16) OR

173 173 1/ 17y /3 1/

(PSi-MS/LB MFt/ B8 ) (FT/1.8 ) (PS]=MS/L08 MFY/LB ) (FT/,8 )
59.20 4,304 1,188 80,60 4,613 1,401
$9.00 4,319 1,492 80,49 4,819 1407
38,89 4,324 1.497 90.20 4,827 10443
58.60 4,327 1,208 80,00 4,83 .49
58.490 4,334 1.208 49,80 4,643 1.42¢
$8.20 4,340 1,209 49,60 4,65, 1,430
58,00 4,347 1,210 49,40 4,859 1.436
57.80 4,3%) 1e288 49,20 6,008 1,442
57.69 4,360 1,222 49,00 ¢, 876 1,640
57.4n 4,368 1,228 ec, 80 4,884 1,454
$7.20 4,373 1,231 48,4C 4,092 1,461
57.00 4,380 1,235 48,40 4,701 31.4687
56.80 4,386 1,240 e ,20 4,709 1.473
56.60 4,993 1,244 48,00 4,718 1,479
86.40 4,400 1'2‘9 47,80 4,726 ‘.‘a.
56,20 4,406 1,25%3 47,60 4,738 1,492
56,00 4,010 1,298 47,40 4,744 1,499
55,89 4,620 1,262 47,20 4,752 1:509%
55.60 4,427 1,267 47,00 0,764 3512
S5, 40 4,4)4 1,272 46,80 4,770 1.918
55,20 4,44y 1,277 46,6( 4,779 3:952%
95,00 4,448 1,264 48,40 4,788 1.532
54,03 4,455 1,206 46,20 4,798 1539
54,6(C 4,462 1,291 46,00 4,805 01540
54,49 4,469 1,296 45,80 6,815 3592
94,20 4,476 1,301 45,60 4,824 1.560
54,0) 4,483 1.306 65,40 4,833 a1 58/
23.83 4,490 1,311 45,20 4,842 21574
53.63 4,494 10316 45,00 €.85% «158%
53.4¢ «, %505 21321 44,80 4,884 1:548
53.29 €,%1¢ 1 376 ¢4.60 ¢.870 .: 396
53.0Q 6,920 1,338 44,40 4,880 e 602
92.8) 4,927 1,33 46,20 4,089 r030
8$2.60 4,535 1,343 44,00 4,899 1,648
52,49 4,%42 1,346 43,00 4,909 3,626
52.20 4,350 1,352 43,89 4,938 3163
52.00 4,557 1.,3%7 43,4) 4,928 1,041
S51.80 4,%6% 1,362 43,20 4,938 1,649
81,80 4.872 1,360 43,00 4,948 1,457
51.40 4,580 1,373 42,80 4,958 1,665
51.20 4,588 1.3’9 ¢2;480 ‘.960 10674
$1.00 4,596 1,384 42,40 6,978 1,681
50.80 4,603 1,3%0 42,20 4,989 1.689
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TABLE 1!

: SCALED OISTANGE A4S A FUNCTIQON OF PRESSURE OR ]MPULSE
[ _ PRESSURE/  LiMBOseP  LAMBDA«] PRESSURE/ LAMBDA«P  LAMBDAs| 3
1 SCALED SCALED =
1MPULSE IMPULSE %
i (PS1G) OR (P§1G) OR 3
' 173 173 /3 173 173 173 %
, (PE]=MS/LB MFT/LB ) (FI/LB ) (PSI-MS/L8 MIFT/L8 ) (%1/L8 ) i
: 42,00 4,999 1,689 33,40 5,924 2,149 3
: 41,80 5,009 1,697 33,20 5,538 2,162 E
L 41,80 8,020 1,706 33,00 9,953 2,176 i
] 41.40 $.030 1,714 32,80 5,968 2:190 j
\ 41.20 5,044 1,723 32,60 5,583 2,203 :
N 41.0C $,051 1,734 32,40 5,598 2.237 :
b 40.80 5,062 1,740 32,20 8,643 2,232 ’
» 40,60 8,073 1,749 32,00 $,629 2,246 ;

40.40 $,084 1.7%8 31,80 5,644 2,261 :

40,20 5.09% 1,787 31,40 $,860 2,275

40,00 8,106 1,776 31,40 5,676 2,290 3
= 39,60 5,128 1.79¢ 31,00 9,708 2,321 g
s 39.40 S.140 1,603 30,80 5,724 2:336 5
N 39.20 5,451 1,813 30,60 9,744 2,3%2 3
: 39,00 3,162 1,022 30,40 5,787 2,360 A
: 38,80 5,474 1,832 30,20 5,774 2,384 B
: 38,¢0 5,486 1,042 30,00 5,794 2,401 g,
: 38,40 5,197 1,881 29,80 5,808 2,447 ;
: 38,20 2,200 1,861 29.60 5,026 2,434 :
: 38,00 8,221 1,871 29,40 5,843 2,451
: 37,80 5,233 1,082 29.20 8,861 2,408
h 37.60 5.249 1,092 .00 5,879 2,406
: 37.40 $.2%7 1.902 25,849 5,897 2:50¢ =

37,20 8,270 1,913 28,60 5,919 2.%22 E
. 37,00 9,202 1,923 20,40 5,933 2.540 E
: 36.80 5,298 1,934 28,20 8.9%2 2,5%9 3
v 36,60 5.307 1,948 28,00 $,97¢ 2,976 . 3
: 36,40 8,320 1,9%6 27,80 5,990 2,597 E
. 36,20 5,333 1,967 27,60 6,009 2,646 ;
t 36.00 5,346 1,578 27,40 6,029 2,636 ;
! 35.60 9,389 1,909 27.20 6,048 2/656 :

38,60 9,372 2,001 27,02 6,068 2,676 3

38,490 5,389 2,012 26,00 5,088 2.697 E

38,20 9,398 2,024 26,60 6,409 2,740 :
: 3%,00 5,412 2,036 26,40 6,129 2,73 . 3
£ 34.80 9,429 2,048 26,20 6,190 2,763 . 3
- 34,60 9,439 2:060 26,00 8,174 2,78) k

34.40 9,453 2,072 25,80 6,193 2,809 i

34.20 Y 2,008 29,60 6,21¢ 2,020

34,00 $,404 2,097 2%.40 6,236 2,083

33,80 5,498 2,110 22,20 6,298 2,874

33,60 5,809 2,123 2%.00 6,283 2,899
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TABLE It

SCALED O1STANGE 45 4 FUNCTION OF PRESSURE OR [MPULSE

PRESSURE/ LAMBOA-P
SCALED
1MPYLSe
(PES1G) OR
1/3 173
(PS1=M3/L8B (FT/L B
24.80 6,50}
24.40 6,328
24,40 4,35%)
24.20 6.37)
24.00 4,397
231“0 6.421
23.80 8,440
3. 40 5,871
23.20 6,496
23.00 6,822
22.8¢ 4,547
22.80 6,574
22.4¢ 6,600
22.29 8,627
22,00 4,6%%
21.80 6,682
21.60 6,714
21.40 6,739
21.20 8,768
21.00 4,908
20.80 4,828
20.69 4,858
20.40 4,889
20,290 8,020
20,00 8,982
19,80 4,984
19060 7.047
19.49 ?,0%0
19,20 7,084
19,00 7.419
14,80 7,136
18,00 7,490
18,49 7.226
18,20 7,263
&a-UC 70301
17,85 7.33¢9
17,80 7.%78
17,40 7,440
&7.20 7.45%0
17.00 7,800
16,10 T.942
16.60 7.58%
18,49 7.629

LANBDA«]

173

) (FT/LB

2,098
2.922
2,948
F 13 441
3,022
3,049
3,078
3,103
3,430
3,198
3,216
3,246
3,276
3, )7
3,330
3,370
3,403
3,436
3,470
134504
3,5%
3,578
3,012
3,049
3,688
3,727
3. 746
3,807
3,842
’.'91
),934
3,978
4,024
4,079
4,117
4:166
4,216
4,266
4,218
4,372
4,424

)

36

PRESBUR
SCALED
IMPULS

(PS1C)

(PS]-MS/LB

16,20
16,00
19,80
19,60
15,40
1%.20
1%,00
14,00
14,60
14,40
14,20
14,00
13,80
13.60
13,48
13,20
13,00
12,80
12,60
12,40
12,20
12,00
11,80
11,60
11,40
14.20
11,00
10,80
10,60
10,490
10,20
10,00

9,80

9,60

9,40

9.22

9,00

8,80

8,80

8,40

8,20

4,00

7.80

E/

€
OR

173

LAMBDA~P

1/3
IFT/L8

7,873
7:749
7,788
7,813
7,062
7,911
7.,962
8,01¢
8067
8,121
8,176
8,233
6,293
8,354
8,442
8,474
8,539
8,804
8,872
8,742
8,81
8,887
8,962
¥.040
9,120
9.202
9,288
°,37%
9,406
9.560
9,656
9,7%¢
9,880
9,987
10,079
10,194
10,314
10,439
10,569
10,704
10,849
10,993
11,146

LAMBDAS|

173
) (F1/L9

4,540
4,599
4,659
721
4,788
4,890
4,917
4,986
8.057
2.:430
9.205
228>
2362
2,444
2.92"
3.016
3.706
9,799
2,894
2:99)
0,090
50202
6,311
0,425
6,542
0,004
€790
0,922
7,059
/4,200
7,348
7,850%
7,061
7,826
0,003
$,183
8,376
4,575
0,704
9,004
¢,23¢
v,.477
¥.,733
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TABLE 1

g,

SCALED OISTANCE AS A FUNCTION OF PRESSURE OR (MPULSE

s R s i i i bt .2

: PRESSURE/  LAM3IDa-P  LAMBOA-1 : .
: SCALED , o
r e
: (p 0!
i 173 173 173
' (PS|=M8/LB Y(F?/..B ) (FT/(8 )
7.60 11.308 9,733
7.40 11.4768 10,002
7.20 11,654 10,287 : -
7.00 11,849 10,888
6.80 12,036 10,907
3,80 12,242 11,246
6.40 12,460 11,006 7
6.20 12,691 11,990 =
6.00 12,936 12,999 3
5,80 13,196 12,8 3
S,60 13.472 13,4307 3
8,40 13,7487 13,812 3
5.20 14,003 14,3%7 a
: 5,00 14,422 14,943 ‘%
4,80 14.787 15,983 E |
. 4,80 15.161 16,277 E
4,40 19,607 17,036 >
4,20 16,571 17,887 ?
4.00 16,974 18,782 3
3.80 17,434 19,793 .
3,60 17,747 20,923 3
3.40 18,428 22,504 E
3.20 19,187 23,608 =
3.00 20,041 25,218 Qg
2.9 21.00° 27,084 4
2,80 22,116 28,197 b
2.40 23,395 31,69 3
1 2,20 24,893 34,044 i
: 2,00 26,671 38,195 3
1.8 28,019 42,945 4
: 1,69 31.469 47,997 9
0 1,42 34,822 93,026
1.23 39,209 64,4329 3
% 1,09 45,199 77,641 ﬁ%
] i
i
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SAMPLE CALCULATIONS
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APPFNDILIX €
SAMPLE CALCULATIONS

TFST DATA:

ws 75 LA4S 4R 0.5 1 RS
RY 2U.75 FI1 P R.2 PSIG
R 1.29 (Cs) IT 1H,S PSI-MSEC

e
.
e
.-
e

1123 PRESSURF FQUIVALFENCY
FROM APPENDIX Do TARLFE 11
FOR P = B,2 PSIAe 2 = 10,3065
FROM APPENDIX A

A= EH ® wB = 1,25 @ 0,5 = 0,425

3 3 LT Y

FP=((R/2) =B)/WS= ((2U0,7S/710.145) «0,625)/75 = 0,085 = #H Sk
YT YY)

173 173 Boowon

IP= (R/A\WS*P/EP) Y= (2P 75/ (7840 ,625/,0R%) Yy o= a4, 77
- X -3-X-X 3 41

t13t IMPULSFE FNUTIVALFMNCY 222
FROM APPFANDIX C

YA YA LY L49405 ovoaoe
Y2(7T.,041(1T/R)) =S(TTRel{1R,5/20,75)) = a4,]1¢*
[-X-X-X-X-1
$50595 50595 wense
I12(70,086R(R/1TY)Y (TG, 0468 (20,75/718.5)) = #Q, |
ppoon

FROM APPENDIX 8
3 3 nooae

E1=((1T/Y) =H) /WS =((1R,G/R,1) =, 6281 /T8 = 16 = ¢1uke
[-X.X:X. 3.3
R 3 k] sooa
E1=((R/Z) =R)I/WS =((20,75/9.1} =APS) /TS = 15 = #]GQx¢
[ X-X-%]
173 173 @eeocsoe
21=R/7{wS+R/E]) =20 ,75/7 (15+,6257,15 ) = 84 RN
L2 XXX X
ALTFRNATIVELY: 171 173 wousow
21=(Yer/ZITY®(F]) =(A,)820,75/1R.5ve(,15) = @4 ,HA?
L X 2-X-X-324)

OR S 173 173 YR Y X}
21=F1 #7 =2 {(,15) ag,]1 = a4 A
[T XXX ]

39
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APPENDIX F
FORTRAN EXTENDED COMPUTER PROGRAM

y o m—




0000000000 00000050080000000000000080 J 13
J
3
QYYONY LS 3MNSS Iud (NI diNi? ee 2
QuvaNYLS ISTINawl iNL 1iNLIZ oo 2
IONVLSIO 03TYIS IANSSIvd dl ee 3 0s
IINvLSIa G3TIvIS ISWNgW] 12 ee o]
3SIndWl 03 WIS dHl WIS e 2
1A 3VduVS 40 L00n 3HND ClIINYS oo 2
’ AHO1IN IVIWYS IVINYS oo 2
e (1Sd) UNSSInd-uIA0 ¥yNSSIud ee k] (14
8 AINITVALINGI FuNSS38d 035S34d ee d
{ JUNSS3¥d-BIA0 ) 907 d ee b ]
ISIANT 3ALi1S0d ISWdN] ee 2
s 8 AINIWAINGI 35TWgw] 03 Ndul o0 b}
1334 NI 3DNVASIO INVISIO oo b [ 1]
2 0ouv) NOLivIl4lin3ol 2047 ee 2
1 GNYD NOLAVIT311N30K 104Y) oo 2 ¢
AINIIWAINOI 8315000 03uiSE ee 2
1H9] 38 315008 43150068 oo J .
. as NOLLIIuN0D 3315008 334054 ee J, (414
on (IVNSSIVDIINNG = LINLT ea J .
se NOLLYNOD 40 SiN3IID1 43300 v ee 2
1] e 2
0060808008803 UNIVIININONS S0 e00sns0000 2
) o ' [ 1
SOOPOORTRRVOOROP0PRO000000000CPRBIIDROGRIIS u -
G EGRRAEOErEePPR000I0S006000000800008000 3 =
J
2
J $2
d
PP T L L T T Y Y Y Y Y Y YT Y YR YT Y XY R Y 2 B
2
J
ONVIOIVD SYNOHL = HIINIONI/ZYINWYID08d b 02
d
NOISTATO AD0TONKIZL $S2205d WIINIHD )
FAYW0L23810 AD0TICNHIIL M aNLIY INNYH J
. 2
gL6l 834 2 NOISH3IA w st
o)
J
J
2 ol
*OINIMNILIO UV SIINVISIO NITWIS IWL il
GNY S LNNOIDY OINT NIXVL 3av S$133443 8315000 3HL *NOLICOV NI e |
* =39NSSIud= QMY =3SWNami- 0 SHMIL 3
Nl G31vNOWI ST JINVISANS/WINILYN ¥V 0 AINITWAINOT INL ML W
.
SAOVYLSHY WYHO08d OIINL W
2
(1Nd1A0=934V 1 * 1NANT 2SIV L4 ANGLNO® JOSNTIOIINL WYUI0Nd
1 e *22°60°K1 C€L/12/720 1190 %0€9-0°CA N1J 0099 DH0D 3dvur , D3N] WWYIOHI
.,i ' - S P ey T PP N 7 T EEL ORI L e ST DA AU R " |
i ¢ b b el ] B AL T bt it i ot Al 4110 ol 101, g

oo L ca

e,

et e ¥ O e e s, . b ne s

L R TR



I L LR,

i e LA L L LU L (UL U

L aaki M
[k, Ly TR T e w .i

' 2 ott
, 2 ,
; e ,
, 2
] 3 :
| .............._...._....._........mv.,...._................_..._._.............u (11} :
| o)
7 SUNNOBO ONIAOYd NOSHISIICF 1V 1uill AR 1534 INIGINYAOOULIN 3T D :
X 1OyYD A3IN HLIA 213V1S NNY HIHIONY LHVIS NIHL N¥D NOA 3
! 3 i
: 2 oot ,
: ‘o 31 :
SNn103 INVISIQ NI “0 ¥V INd S31¥IMI ViVO 4 ONI 01 w
, . '
| g6 11 29°9 eL°21 31D
i 18°91 oc st fe*e 31 D S6
9° %2 2€°0¢ ‘9 31 R
35 Nanl WNSSI¥d  INVISIO b ]
: 2
szl . s2° *q2 I I .
. 039158 ¥215008 31amvsS >, (13
3 .
ONVIOOVIINON]  OC d8 O 1S31 31 D !
SYILIVEYHD 05 WNWIXYW 2 OV NOTLVIT 41IN3OL J
J . ﬁ
ABNASONTN LV 181ET A8 1531 43004 %OV 31 D <9 i
SHILIVHYHI 0G WAWIXVYW T QUYD NO1AVI1 4148301 b} ~ i
3 £l
ooc.omcnm_ooo»om:n~.ooanomcn~_ooosomon~.eoonom4n~.ooapom:n~_ 2
SNENTID >
b} (.1} !
LNANT Yivd 3dwYS e}
b
....._._._..._................__._............_.._.............,.........._....u
)
b ] st i
3 |
2
G690-24=-12-YV¥Q # LIVHINOD b ]
HSOLVAS O "MW 7 ANSNIOVIYN H SUN 3
* 971 409¥2IHI # ILNLILSNI HO¥V3ISIH 111 b oL
2 !
. 15808 2IVIHNS (ISHYND WO YIHGSTHIH) LML b
, 404 3ON¥LSIO 03TWIS SNS¥IA IUNSS3IMd-NIA0 N¥id b
€99°501 N ¢ Awvusl 3
, ¥961 udv b ] (1]
: TTINNYA® 3°8 ONVY ANIONINN®D h)
! SISt 2 LU0SIY WNONVHONIN Tue J
: 3
; 1SINIWII J [1]
. J
s 3
b ]
3

L2 PVl ©22°60°11 €4/12/20 (3100 70Ed-0°CA NLd 0099 20D IPDvei ., O WY UPOud




i;g,”.éai_; éa,‘gasiaéj,izifé, DG L T RS TR e [ T YT A TR N e e - T TN T WA S T R ,i
!
anN3
J
((X9e1°9IIGoLXCAC L4011} LYNYOS o1
(7/78eH()011%54/ald) DI «*001)1%edl e%061%edlINIZ st0ULtetliECt
03% #*0L1%el2 o %091%1INIZ «*0Si*edi] 03 WISe*0%1°=3ISNanla2ET 091
*0E1°e3UNSSIUde 0214 e3INYLS510e%01 L 7/7/%°01 440914 1C1
83150086°8C1°9°013°021%03dNVSe*01L/0TIVS*0T11/DIYS*OTL///71HL) LYNNOS €t
: (9°0132)1Vnd04 21
10LYS/01vS) AVYNN04 LT
) sst
SININILVIS LVNNOS 3
9
‘o 01 09 '
3 |
035S3Hd*dT2H19 st |
SOLNIZOI MM * 1241 INLZ* ML WIS ISMNANI P UNSSING*INVLSTOI9T19)ILTEA R
2
b ]
(ECEEEECC  ma ( 10°/7035SIU/IINN0I8+IVINYS) I /INY1S102d2 . i
. *00TeIVdINYS/( IIUB0IB="Coo(diNLZ/INVISIO)}1=035SIbd . ss1 ;
((9Y9G8E6DTL =) 0e¥NSSIVA) 8L FTZELST LSAINITI" 7L LD JUINLD) ST '
. ((C(UL(EVedeLlY)ad*9V)ed*GV)ed*9V} edoEV)eds2V)ed*1V)ee DlxdINIT |
o] .
0P00P000EE0COSPRRGARIIROS SNOILYINI Y)Y INSSIud aeeeessn0ssescssese b ] N
> (111 |
) ™ |
ClWINYS/ISNdN I =dW1 VIS E
(EECCELEC o (10°/0IINANI/IIBU0IB IVINYS) ) /INVLSIO=12 ;
: *00(eINWINYS/ L IIuN0I8-"Coe (] ANLI2/ISINGHE) ) 03I NGWI !
GO%9°0eeiINYSIO/IS AN 199°LL) 2] INLZ 3 (19 ]
esececsORsBIERsREIIRT SRS SNOL LYTINITIVI IS INAN] sorecssvsesssssses b ]
]
]
(4NSSING) 0190 TWved ot
1 0L 09 (°0°03°ONVLSIQI AL S
Se21((S) 3031 41
ISNGNE CUNSS IMNGIINVYISIO (21eS10v3H &
CCCEECC0eINdNYS=E 1 VdNYS
0341584315008 D340000 st
HNILSO08° IVNINYS*2ONVI*T0UY) (Cl149) 3110
b 0IYL1SO°YILS000° I WEHYS(Z1°S)0vIy €
e d401s 2
€22 (is) 40 41
200¥I410UVI(1145)0VIM | 0z
3 w
NOTL1J3S ANdNI OV3y d
2
3 stt ,
\¢~Om0000000ol.nNehnmoooo..NNNFOﬁOheo-lovbnoo—Nme.o.hhh—on-.ipdo
+9f9G8E290° 49021058, =229%9559° 79V LVAOVIGYIGVICY2Ve Y VIVO
03 NG *ISINAN] I
(S)2AU¥I* (S) TOUVI NOISNINIQ
€ Pvd °22°60° 11 C€L/42720 1x1d0 “0Cd4=0°CA N1J 0099 20D vy , 03N nYud0ud
. ]
B e 0 A M LS T s L s Tl . W Tkl e W B - e o e il } ]
S e e ot b bl o B e RO ol bk b 1 o S ”




%aaaﬁgasiégégéagsﬂgééggﬁqé:,

ind ol L%EY [UY]
ing 11 Zle» JALLDWN]
€ Ll90v
1 v 403
ILF) 93dvL 2202 [LE) S3dvi O
Iy diNA2
I dl
W3y dul 2S
R 2] FRT LA
WwIy 635534
I ISWNanl
. wiy wvisia
AVHYY I 108V)
Y3 ¥IL50098
W3y ay
M3 Ll
w3y oy
ikl ] 2v
IOvd *22°60°1! €L/42720 =140 «0Cd-0°CA NLJ 0099 202

SQYy
L0%
”0%%
2itn
904
0LCy
LLCy
0i%y
CLEy
ity
Logy
S0€Cy
€0E>

€l
S
4

il %:3313 IR RS R T I R e ey

L T IS

4
=4
L]

HIONDY ¥R 2NA

4g02 . 8y90Y
092 80t HAONI) WY NO0Nd

€311511V15

Lie ind 21 slew

[} » 021%

590« 1 €Son
$738Y) ININILVLS

t Wiy 019G
SoNY  3dal [ ITTEIR k]
1mneino 2202 1NdNl ¢

300 SIwyn 314

I 1ANL2 209>

vy 12 €0%%

vy CLIdWYS €Y

Iy uNSS3ud 004

v 3 d 105

IvIy D3 WNdnl  1LE€%

AVBYY Wiy 208¥) St

I 03YLSH YLl

WIY IINMOIA SLCh

wIs iy OYIEw

w3 QY 90C*

i kL] €Y  %0C»

Iy 1y 20€w
NOI AVI013Y IdaL NS S3MBYIYVA
63Nt 250

SANLOd A¥IN3

dvW 3INIuISI8 I0BNAS

vy, OIS

WYY90ud

T b T T




sl b U

il iy %xﬂaia;ziﬂéagg,é, "

R TR T P T TR M8 T ™ 0 o e T =5 Y G Ao o T Ay

ST P ﬁ
1

. [
. . |
. . ) z
n
¥
f
[
i ;
0°L 1°st 1°9¢€ tett LA ¢ LAr4 o8t 1 0S7°€ otc~t otlL 9%
L €L L°el 6°01 S 8’y oLc*2 0€6°9 019°¢C 0g9°ee
L°9 L°s (B ] 8°01 6°S 1°9 686°2 ovLc e 081°S osL Ll
6°S °s 9°01 L0t 2°h £'e L60°" 006° 11 029°89 oeLc21
L°e 9°e 6°L 1°01 0°C Ll 69L°S 0L8°91 00c°Sst [ 1:L-2 ]
€°c et 8°s €eetl 0°2 1°o1 ote’e 0s2° L2 02€°0¢C 000°9

......'.....‘.....'...‘.“.‘................'.‘....‘.....‘....‘.....‘...“.".‘....‘.‘......'........‘.........

(d} 03% 9l diNL2Z (1) 03% 12 T1IMIZ dWl QIS 3SINdWI  I¥NSSIYd  IINVISIO

oos2°® 8345000 0000°52 Idwvs
T NNY 1531 OLdD ONVIOOVD SYWOHL
975 08 NNY 1SI1 YIOROd ¥V

|
]

s e s 8 W 1

REPIRLS L LT e e

e . i, il o ol




i
N

|
i
1
¥
A
"

i ot

...‘...............U...........l....

o°st
2°6l
9°el
{ N |
9ot
9’2t

(d) 03%

" v e v e
NM SN~
-

~eenoe

d7

922
et

S
¢
o
€

o~

diNLZ

8°Le
154 24
S* w2
5°52
»* L2
1°0¢

G200 0800808658000800800

(1) 03%

LR A

12

000s5°1

ot2°2 oce 1Y
195°y 0st 6t
89%°S 090°€2
0%0°L 069°62
oL1%6 olL 9e
n12°21 ots°1s

35MNdwl

4315008

09s5°2
otecL
0g9° ol
ost 9l
022°%2
000°9¢

01L°2S
0€9°82
osLece
onl°8l
06’ ot
ooo°2t¢

3WNSS3¥d  IINVISIA

0000°S¢

il i s/ bt & e o,

VS
1€70€ NNY 1531 ¥3IOROJ »OV1E
2 NN 1531 0130 ONVIOOVD SVRONS

[ =4
x

.O...........I........‘......‘...........O..........

IINAZ dWl 03TVOS

vt o e




