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ABSTRACT

The Burst Height Distribution (3BHD) Program described in this
report was designed to compute and display burst height distribuiions
for munitions aerially delivered into forest environments. The program
uses as input the source and terminal X, Y, and Z coordinates and the
average diameters of branches surveyed at actual forested sites, and
the munitions travel dlong straight-line trajectories which are randomly
selected. Burst heights are colmputed for those trajectories wnich en-
counter branches large erough to detonate the munition, and after 400
trajectories are examined (100 from each of four azimuth angles), the
cumulative burst height distribution for the munition and elevation angle
1s computed, printed, and optionally punched as output. The computer
program was specifically designed for the Control Data Corporation 6600
computer system at Eglin Air Force Base, Florida.

Distribution limited to U. S. Government agencies onlv,
this report documents test and evaluation; distribution
limitation applied Janu'.wy 1972 | Other requests for
this document must be referred to the Air Force Armament
Laboratory (DLYW), Egiin Air Force Base, Florida 32542.
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SECTION I

INTRODUCTION

The Burst Height Distribution (BHD) Program was designed to
compute and display burst height distributions for munitions aerially
delivered into forest environments. The computer program was written
in FORTRAN IV and is presently operational on the Control Data
Corporation 6600 computer system at Eglin Air Force Base, Florida.

The program uses as input the source and terminal X, Y, and Z
coordinates and the average diameters of branches surveyed at actual
forested sites. Because of the large number of branches included in the
characterization of the forest environments, all of the branch coordi-
nates and diameters cannot be read into the computer central processor
at one time. An input tape must be prepared with the branch data seg-
mented into layers. The branch data for the top layer are then read into
the computer central processor, and the munition trajectories are ex-
amined for possible encounters with the branches. For those munition
trajectories which pass through the top layer and do not result in a
munition detonation, the coordinates of the exit point from the bottom or
side of the laye- are determined. If the munition trajectory exits the
side of the layer, the trajectory is reentered into the layer at the same
height. If the trajectory exits the bottom of the layer, the exit coordi-
nates from the top layer are used as entry coordinates for the second
layer. This process is repeated until all layers have been examined or
until the munition detonates. The procedure permits determination of
the munition/branch encounters for all of the munition trajectories by
inputting the branch data into the central processor only one time.

The munitions travel along straight-line trajectories which are
randomly selected. If an encounter between a branch and the munition
body occurs, the program determines if the branch is large enough to
cause the munition to detonate. If the branch is large enough, the burst
height is calculated. If the branch is too small, the program next deter-
mines if the munition fu.e encounters the branch. If the fuze encounters
the branch, the burst height is calculated, and if the fuze does not en-
counter the branch, the trajectory is continued. After 100 trajectories
are examined from each of four azimuth angles (i.e., 0, 90, 180, and
270 degrees) and from the elevation angle specified as input, the cumu-
lative burst height distribution for the munition is computed, printed,
and optionally punched as output,.



This volume contains;

A detailed description of the input variables required to
properly execute the program.

Instructions for placing the input variables on punch cards.
Instructions for arranging the punch cards in proper order.

Descriptions and definitions of the output available from the
program.

A description of a sample case which can be used to verify
that the program is operating properly.

Detailed discussions of the simulation model and the mathematical
relationships which were utilized to develop the model (including flow-
charts and definitions of variables) are contained in Volume 1I, the
Analyst Manual, of this report.



SECTTION 1i

INPUT

INPUT DESCRIPTION

Two forms of input data are required tc nroperly execute the BHD
Program. These consist of a binary tape containing the X, Y, and Z
coordinates and the average diameters of the branches which describe
the forest environment and punch cards which denote specific munition,
environment, and delivery parameters and the print and punch options
which are to be used for the case.

The tormat for the data stored on magnetic tape is shown in
Table 1. The tape is in unformatted binary form and is segmented into
any number of layers with each layer containing the X, Y, and Z coor-
dinates of the branch ends and the average diameters of the branches.
Data for up to 1, 500 branches are stored in each layer. The tape is
arranged so that branch data for the top layer are first, followed by data
for layers of decreasing height, At least one end of each branch must be
in the first octant of the X-Y-Z coordinate system, and branches cannot
be located using a negative Z coordinate. The first logical record for
each layer consists of all 10 variables listeu in Table I, and all subse-
quent logical records for the layer contzin only BRANCH (6) and DIAM
values,

Fourteen parameters which describe the case to be run are read in
from punch cards, and any number of cases can be run so long as two
cards are prepared for each case. The program recognizes no unique
end-of-data card but terminates when the system end-of-file record is
encountered., The data card formats are presented in Tabie II. The
column entitled CARD is the punch card identification number and is not
actually punched on the card. The column entitled VARIABLE denotes
the parameter which is to be defined on the card, and the column entitled
COLUMN refers to the field of the card in which the data values are to be
entered. The column entitled FORMAT designates the format which must
be used for punching the data values in the cards, and the column entitled
DESCRIPTION contains a brief explanation or definition of the variable.
Finally, the column entitled UNITS designates the unit of measurement
that must be used for the variable,




- ————e e e

VARIABLE

TABLE I, MAGNETIC TAPE FORMAT

DESCRIPTION

LEVEL

NBRAN

BOTTOM

BRANCH(6)

DIAM

A sequential number which identifies the
layers of branch input data (i.e., 1 iden-
tifies data for the top layer, 2 identifies

data for the next layer from the top, etc.).

The number of branches described in the
layer.

The Z coordinate of the bottom of the
layer.

An array describing the X, Y, and Z
coordinates of the two branch ends. The
first three locations contain the X, Y, and
Z coordinates of the source end of the
branch, and the last three locations con-
tain the X, Y, and Z coordinates of the
terminal end of the branch.

The average diameter of the branch.

UNITS

none

none



TABLE II. DATA CARD FORMATS

CARD VARIABLE COLUMN FORMAT DESCRIP'TTON UNI'TS

1 PHI 1-10 F10.0 'lI'he elevation angle for degrees

the trajectory paths.

NLIMIT 11 - 20 1'10.0 The X coordinnte which mm
defines 8 boundary of
the forest environment.

YLIMIT 21 - 30 F10.0 The Y coortlinate which mm
defines a boundary of
the forest environment,

74 IMIT 31 - 40 F10.0 The Z coordinate which mm
defines a boundary of
the forest environment,

DUMMY 41 - 50 F10.0 The random number gen- none
erator starting value.

XINT 51 - 60 FF10.0 The burst height interval. feet

[PUNCH 61 - 62 [2 The punch option: none

0 = do not punch cards,

1 = punch cards for the
burst height inter-
vals, the number of
detonations in each
interval, and the
cumulative frequency
for each interval,

[PRINT 63 - 64 12 The print option: none

0 = print the burst
height and branch
dia aeter for each
detonation and the
burst height distri-
bution table.

1 = print the burst height
distribution table,



CARD VARIABLE COLUMN FORMAT

TABLE II.

2 BDIAM

FDIAM

BBDIAM

BFDIAM

NMUN

SITE

1-10
11 - 20
21 - 30
31 - 40
51 - 55
56 - 65

- . — - .--.-—\_v_
(CONCLUDED)
DESCRIPTION UNITS

F10.0 The diameter of the mm
munition body.

F10,0 The diametier of the mm
munition fuze.

F10.0 The minimum branch mm
diameter required for
detonation by the muni-
tion body.

F10,0 The minimum branch mm
diameter required for
detonation by the muni-
tion fuze,

15 The munition identifi- none
cation number,
Al0 The identifying notation  none

for the forest environ-
ment,



DATA DECK SETUP

Figure 1 depicts the order in which the data cards must be arranged
to insure proper execution of the simulation.
PROGRAM DECK SETUP

I igure 2 displays the program deck setup that must be used to

properly execute the BHD Program on the Control Data Corporation 6600
computer system at Eglin Air Force Base, Florida.



SECOND DATA CARD

FIRST DATA CARD

NTH case

SECOND DATA CARD

FIRST DATA CARD

SECOND DATA CARD - —L

THIRD CASE
FIRST DATA CARD /

SECOND DATA CARD = -———L

SECOND CASE
FIRST DATA CARD I

I

FIRST CASE

7

Figure 1. Typical Data Deck Setup

——



MP789 INDICATES THAT THE
NUMBERS 7, 8, AN 9 ARE
MULTIPUNCHED IN COLUMN |

MP6789 INDICATES THAT THE
NUMBERS 6, 7, 8, AND 9 ARE
MULTIPUNCHED IN COLUMN 1

MP6789
DATA
DECK
/MP789
BINARY
DECK
MP789
LGO MP789
FTN INPUT
SAD SAD
JOB
SOURCE DECK SETUP BINARY DECK SETUP

Figure 2. Program Deck Setup - Control Data
Corporation 6600 Computer System
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SECTION I

OUTPUT

The computer program output is available in printed and/or punched
form. The normal printout is obtained when the value of the input vari-
able IPRINT is set to 0. This output consists of case identifying informa-
tion, the burst height and branch diameter for each munition detonation
above the ground, and the burst height distribution table. When IPRINT
is set to 1, only the case identifying information and the burst height
distribution table are printed. The punch card output is obtained when
the value of the input variable IPUNCH is set to 1. This output consists
of case identifying information and the burst height distribution table.

No punch card output is produced if IPUNCH is set to 0.

OUTPUT NOMENCLATURE

The nomenclature for the printed output is self-explanatory, and
the nomenclature for the punch card output is presented in Table III.

SAMPLE OUTPUT

Sample output for one case is prc<sented in Figures 3, 4, and 5.
Figure ? shows a sample printout which is obtained when IPRINT is set
to 0, Figure 4 shows a sample printout which is obtained when IPRINT is
set to 1, and Figure 5 presents the punch card output obtained when

IPUNCH is set to 1.

10



TARLE T PUNCH CARD OUTPUT NOMENCLATU R

CAR) COILUMN DESCRIPTION UNIES

1 5-14 The identifying notation for none
the forest environment.

35 - 39 The munition identification none
aumber.
60 - 66 The elevatioh angle for the degrees

munition trajectory paths.
2 21 - 30 The number of ground bursts. none

31 - 40 The percentage of detonations percent
which were ground bursts.

4, ...., N 1 -10 The lower boundary of the feet
burst height interval.

11 - 20 The upper boundary of the feet
burst height interval.

21 - 30 The number of munition deto- none
nations for the burst height
interval,

31 - 40 The cumulative percentage of percent

detonations for the burst
height interval.

11



SITE P2-08

MUNITION NUMBER =

MUNITION BCDY DIAMETER 75.00 MILL
MUNITION FUZE DIAMETER = 0.00 MILL

MINIMWM BRANCH DIAMETER REQUIRED FOR DETONATION GIVEN BODY HIT =
MINIMUM BRANCH DIAMETER REQUIRED FOR DETONATION GIVEN FUZE HIT =

IMETERS
IMETERS

2

ELEVATION ANGLE
AZIMUTH ANGLE
RANDOM NO. SEED

1.87 FEET
15.6212

BURST BRANCH
HE IGHT DIAMETER
(FT.D MM,
seysesasascasse  gesesesescrsesesst
11.88 58.00
7.12 26.00
7.90 8.00
9.12 8.00
11.28 19.00
9.40 20.00
7.26 9.00
17.82 40.00
7.82 18.00
9.43 19.00
12.78 18.00
11.99 58.00
17.15 10.00
b.28 9.00
5.96 9.00
5.98 20.00
4.90 56.00
5.09 11.00
4.83 6.00
3.86 6.00
3.18 10.00
2.37 9.00
2.32 9.00
1,19 21.00
THERE WERE ALSO 76 GROUND BURSTS.
MEAN BURST HEIGHT =
VARIANCE =

STANDARD DEVIATION

3.95 FEET

3000.00
5.00

60. DEGREES
0. DEGREES
65.43
MILLIMETERS
MILLIMETERS

Figure 3. Sample Output for Printout Option IPRINT = 0
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MUNITION NUMBER =
75.00 MILLIMETERS
0.00 MILLIMETERS

MUNITION BODY DIAMETER
MUNITION FUZE DIAMETER

SITE P2-08

2

ELEVATION ANGLE
AZ IMUTH ANGLE
RANDOM NO. SEED

MINIMUM BRANCH DIAMETER REQUIRED FOR DETONATION GIVEN BODY HIT =  3000.00
MINIMUM BRANCH DIAMETER REQUIRED FOR DETONATION GIVEN FUZE HIT = 5.00
BURS T BRANCH
HEIGHT  DIAMETER
(FT.) (MM
HHICANNA HHIUEBLICINN
7.43 23.00
9.14 19.00
7.90 7.00
10.91 19.00
7.16 75.00
10.26 75.00
7.44 44,00
6.20 9.00
4,43 56.00
4.09 18.00
3.29 18.00
2.6 18.00
2.51 11.00
1.69 21.00
.84 21.00
1,79 21.00
1.5 6.00
2.04 8.00
THERE WERE ALSO 82 GROUND BURSTS.
MEAN BURST HEIGHT = .91 FEET
VARIANCE = 5.6621
STANDARD DEVIATION = 2.38 FEET
Figure 3. (Continued)
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60. DEGREES

90. DEGREES

66.43
MILLIMETERS
MILLIMETERS



SITE

MUNITION NUMBER =
75.00 MILLIMETERS

MWNITION BODY DIAMETER

P2-08

MWNITION FUZE DIAMETER = 0.00 MILLIMETERS

2

ELEVATION ANGLE
AZIMUTH ANGLE
RANDOM NO.

MINIMUM BRANCH DIAMETER REQUIRED FOR DETONATION GIVEN BODY HIT =
MINIMUM BRANCH DIAMETER REQUIRED FOR DETONATION GIVEN FUZE HIT =

BURST BRANCH
HEIGHT  DIAMETER
(FT.) (MM.)
AIAAAIHAK HAITAIHARAK
9.88 19.00
11.05 75.00
11.24 19.00
7.31 23.00
9.68 75.00
7.43 23.00
8.91 75.00
10.97 13.00
14.89 10.00
16.90 40.00
6.30 8.00
4.56 39.00
3.67 9.00
3.24 21.00
3.15 7.00
3.02 11.00
2.26 21.00
2.05 21.00
2.01 13.00
1.92 19.00
1.32 21.00
1.55 18,00
1.30 39.00
THERE WERE ALSO 77 GROUND BURSTS.
MEAN BURST HEIGHT = 1.45 FEET
VARIANCE = 11,8463
STANDARD DEVIATION = 3.44  FEET
Figure 3. (Continued)
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SEED
30t.0.00
5.00

60. DEGREES
180. DEGREES
67.43
MILLIMETERS
MILLIMETERS



SITE

P?2-08

MUNITION NUMBER = 2

75.00 MILLIMETE
0.00 MILLIMETE

MWNITION BODY DIAMETER
MUNITION FUZE DIAMETER

RS ELEVATION ANGLE
RS AZIMUTH ANGLE
RANDOM NO. SEED

MINIMWM BRANCH DIAMETER REQUIRED FOR DETONATION GIVEN BODY HIT
MINIMUM BRANCH DIAMETER REQUIRED FOR DETONATION GIVEN FUZE HIT

BURST BRANCH
HEIGHT  DIAMETER
FTY (M)
b3 4131 I- 13 T I 11 41314 14134421 P
9.85 13.00
10.63 8.00
10.23 19.00
19.46 8.00
7.95 20.00
7.89 44,00
10.74 13.00
16.24 0.00
6.14 26.00
6.13 6.00
5.7% 11.00
5.95 10.00
5.50 11.00
4,72 7.00
4.96 12.00
%.99 11.00
5.02 6.00
4,11 18.00
3.43 75.00
3.01 21.00
2.88 11.00
.81 21.00
1.76 21.00
.97 18.00
2.07 8.00
.81 21.00
.79 75.00
.79 75.00
1.61 39.00
1.97 21.00
2.10 21.00
THERE WERE ALSO 69 GROUND BLRSTS.
MEAN BURST HEIGHT = 1.69 FEET
VARIANCE = 12.6257
STANDARD DEVIATION = 3.55 FEET
Figure 3. (Continued)
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3000.00
5.00

60. DEGREES
270. DEGREES
68.43
MILLIMETERS
MILLIMETERS



INTERVAL NO. OF CUMULATIVE
FROM TO DETONATIONS  PERCENTAGE

B UGB KOOI KA
GROUND BURSTS 304 76.00
.01 1.00 6 77.50
1.01 2.00 11 80.25
2.01 3.00 11 83.00
3.01 4.00 9 85.25
4.01 5.00 ) 87.50
5.01 6.00 7 89.25
6.01 7.00 5 90.50
7.01 8.00 17 93.50
8.01 9.00 1 93.75
9.01 10.00 7 95.50
10.01 1}.00 6 97.00
11.01 12.00 5 98.25
12.01 13.00 1 98.50
13.01 14.00 0 98.50
14,01 15.00 1 98.75
15.01 16.00 0 98.75
16.01 17.00 2 99.25
17.01 18.00 2 99.75
18.01 19.00 0 99.75
19.01  20.00 1 100.00

Figure 3. (Ccncluded)
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SITE P2-08

MUNTTION NUMBER = 2
MUNITION BODY DIAMETER = 75.00 MILL "METERS ELEVATION ANGLE = 60. DEGREES
MUNITION FUZE DIAMETER = 0.00 MILLIMETERS AZIMUTH ANGLE = 0. DEGREES
RANDOM NO. SEED = 65.43

MINIMUM BRANCH DIAMETER REQUIRED FOR DETONATION GIVEN BODY HIT = 3000.00 MILLIMETERS

MINIMUM BRANCH DIAMETER REQUIRED FOR DETONATION GIVEN FUZE HIT = 5.00 MILLIMETERS

INTERVAL NO. OF CUMULATI VE

FROM TO  DETONATIONS  PERCENTAGE

HILIICIN MO IIRTTIGAECT HINNSNNN
GROUND BURSTS 304 76.00
.01 1.00 6 77.50
1.01 2.00 11 80,25
2.01 3.00 11 83.00
3.01 4,00 9 85.25
4.01 5.00 9 87.50
5.01 6.00 7 89.25
6.01 7.00 5 90.50
7.01 8.00 12 93.50
8.01 9,00 1 93.75
9.01 10.00 7 95,50
10.01 11.00 6 97.00
11.01 12.00 5 98.25
12.01 13.00 1 98.50
13,01 14.00 0 98.50
14.01  15.00 1 98.75
15.01 16.00 0 98.75
16.01 17.00 2 99,25
17.01 18.00 2 99.75
18.01 19.00 0 99.75
19.01 20.00 1 100.00

Figure 4. Sample Output for Printout Option IPRINT =1

17
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SECTION 1V

SAMPLE CASE

DESCRIPTION OF CASE

For this particular sample case, the burst height distribution is to
be determined in 1-foot intervals for a specific munition when delivered
into a forest environment (Site P2-08) from a delivery angle of 60 degrees.
The environment defined on magnetic tape is 7, 000 millimeters long,
7,000 millimeters wide, and 7,000 millimeters high, The munition body
diameter is 75.0 millimeters, and the effective munition fuze diameter
is 0.0 millimeters (i. e., the munition will detonate only if the munition
centerline encounters the branch). The munition will not detonate if the
munition body encounters a branch, but it will detonate if a branch with a
diameter of 5 millimeters or greater encounters the munition centerline,
Detailed printout and punch cards are required as output. The values
reflecting the above conditions and required as input to the program are
given in Table IV, '

DATA DECK SETUP

Figure 6 shows the arraﬁgement of the data cards that were used
to run this sample case.

SAMPLE CASE OUTPUT

Figure 7 shows the detailed printed output for the sample case, and
Figure 8 shows the pur<n card output for the sample case.

19



TABLE IV. INPUT

PARAMETER

PHI

XLIMIT

YLIMIT

ZLIMIT

DUMMY

XINT

IPUNCH

IPRINT

BDIAM

FDIAM

BBDIAM

BFDIAM

NMUN

SITE

VALUES FOR SAMPLE CASE

VALUE
60.
7000,
7000.
7000,
65. 43

1.0

P2-08

20

UNITS

degrees

none
feet
none

none

mm
mm
none

none
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SITE P2-08
MUNITION NUMBER =
75.00 MILLIMETERS

"

MWNITION BODY DIAMETER

MWNITION FUZE DIAMETER = 0.00 MILLIMETERS

2

ELEVATION ANGLE
AZIMUTH ANGLE
RANDOM NO. SEED

MINIMUM BRANCH DIAMETER REQUIRED FOR DETONATION GIVEN BODY HIT =
MINIMUM BRANCH DIAMETER REQUIRED FOR DETONATION GIVEN FUZE MIT =

BURST
HE IGHT

(FT.)
eI

11.88
7.12
7.90
9.12

11.28
9.40
7.26

17.82
7.82
9.43

12.78

11,99

17.15
6.28
5.96
5.98
4.90
5.09
4.83
3.86
3.18
2,37
2,32
1,19

THERE WERE ALSO 76

MEAN BURST HEIGHT
VARI ANCE
STANDARD DEVIATION

BRANCH
DIAMETER
G

b1 12 TooERie 14

58.00
26.00
8.00
8.00
19.00
20.00
9.00
40.00
18.00
19.00
18.00
58.00
10.00
9.00
9.00
20.00
56.00
11.00
6.00
6.00
10.00
9.00
9.00
21.00

GROUND BURSTS.

1,87 FEET
15.6212
3.95 FEET

3000.00
5.00

60. DEGREES
0. DEGREES
65.43
MILLIMETERS
MILLIMETERS

Figure 7, Sample Cast Output for IPRINT = 0
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SITE P2-08

MUNITION NUMBER = 2
MUNITION BODY DIAMETER = 75.00 MILLIMETERS ELEVATION ANGLE =
MUNITION FUZE DIAMETER = 0.00 MILLIMETERS AZIMUTH ANGLE =
RANDOM NO. SEED =
MINIMUM BRANCH DIAMETER REQUIRED FOR DETONATION GIVEN BODY HIT =  3000.00
MINIMUM BRACH DIAMETER REQUIRED FOR DETONATION GIVEN FUZE HIT = 5.00
BURST BRANCH
HEIGHT ~ DIAMETER
(FT.) M)
7.43 23.00
9.14 19.00
7.90 7.00
10.91 19.00
7.16 75.00
10.26 75.00
7.4k 44,00
6.20 9.00
4,43 56.00
4.09 18.00
3.29 18.00
2.64 18.00
2.51 11.00
1.69 21.00
.84 21.00
1.38 21.00
1.65 6.00
2,04 8.00
THERE WERE ALSO 82 GROUND BURSTS.
MEAN BURST HEIGHT = .91 FEET
VARIANCE = 5.6621
STANDARD DEVIATION = 2,38 . FEET
Figure 7. (Continued)
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60. DFro =S

90. DEGREES

66.43
MILLIMETERS
MILLIMETERS



MUNITION NUMBER =

75.00 MILL
0.00 MILL

MUNITION BODY DIAMETER
MUNITION FUZE DIAMETER

MINIMUM BRANCH DIAMETER REQUIRED FOR DETONATION GIVEN BODY HIT =
MINIMUM BRANCH DIAMETER REQUIRED FOR DETONATION GIVEN FUZE HIT =

SITE P2-08

IMETERS
IMETERS

2

ELEVATION ANGLE
AZIMUTH ANGLE
RANDOM NO. SEED

1.45 FEET
11.8463

BURST BRANCH
HEIGHT DIAMETER
(FT1.) M)
H 4131412 1 MM [+ 1o 111
9.88 19.00
11.05 75.00
11,24 19.00
7.31 23.00
9.68 75.00
7.43 23.00
8.91 75.00
10.97 13.00
14,89 10.00
16.90 40.00
6.30 8.00
4,56 39.00
3.67 9.00
3.24 21.00
3.15 7.00
3.02 11.00
2,26 21.00
2.05 21.00
2,01 13.00
1.92 19.00
1.32 21.00
1,55 18.00
1.30 39.00
THERE WERE ALSO 77 GROUND BURSTS.
MEAN BURST HEIGHT =
VARIANCE =

STANDARD DEVIATION

3.44  FEET

Figure 7. (Continued)
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3000.00
5.00

60. DEGREES

180. DEGREES

67.43
MILLIMETERS
MILLIMETERS



S1Tt 92 08

MUNITION NUMBER = 2
MUNITION BODY DIAMETER = 75.00 MILLIMETERS ELEVATION ANGLE =
MUNITION FUZE OIAMETER = 0.00 MILLIMETERS AZIMUTH ANGLE =

RANDOM NO. SEED =

MINIMUM BRANCH DIAMETER REQUIRED FOR DETONATION GIVEN BODY HIT =  3000.00
MINIMUM BRANCH DIAMETER REQUIRED FOR DETONATION GIVEN FUZE HIT = 5.00
BURST BRANCH
HEIGHT  DIAMETER
(FT.) M.
ABLAAUIIN pGBBGNGLT
9.85 13,00
10.63 8.00
10.23 19.00
19.46 8.00
7.95 20.00
7.89 44,00
10.74 13.00
16.24 40.00
6.14 26.00
6.13 6.00
5.75 11.00
5.95 10.00
5.50 11.00
4.72 7.00
4.96 12.00
4,99 11.00
5.02 6.00
4.11 18.00
3.43 75.00
3.01 21.00
2.88 11.00
.81 21.00
1.76 21.00
.97 18.00
2.07 8.00
.81 21.00
.79 75.00
.79 75.00
1.61 39.00
1.97 21.00
2.10 21.00
THERE WERE ALSO 69 GROUND BURSTS.
MEAN BURST HEIGHT = 1.69 FEET
VARIANCE = 12.6257
STANDARD DEVIATION = 3.55 FEET

Figure 7. (Continued)
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60. DEGREES
270. DEGRELS
68.43
MILLIMETERS
MILLIMETERS



INTERVAL NO. OF CUMULATIVE
FROM TO DETONATIONS  PERCENTAGE

I NICLRAR IRNCLIRRRR  KARIILLINNK
GROUND BURSTS 304 76.00
.01 1.00 b 77.50
1.01 2.00 11 80.25
2.01 3.00 11 83.09
3.01 4.00 9 85.25
4.01 5.00 9 87.50
5.01 6.00 7 89.25
6.01 7.00 90.50

93.50
93.75
95.50

5

7.01 8.00 12

8.01 9.00 1

9.01 10.00 7

10.01 11.00 6 97.00
11.01 12.00 5 98.25
12.01  13.00 1 98.50
13,01  14.00 0 98.50
14,01 15.00 1 98.75
15.01 16.00 0 98.75
16.01 17.00 2 99.25
17.01 18.00 2 99.75
18.01 19.00 0 99.75
19.01 20.00 1l 100.00

Figure 7. (Concluded)
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APPENDIX

DATA CHECKSHEET

CARD PAGE PARAMETER VALUE
1 5 PHI 60.
5 XLIMIT 7000.
5 YLIMIT 7000.
5 ZLIMIT 7000,
5 DUMMY 65. 43
5 XINT 1.0
5 IPUNCH 1
5 IPRINT 0
2 6 BDIAM 75.
6 FDIAM 0.
6 BBDIAM 3000.
6 BFDIAM 5.
6 NMUN 2
6 SITE P2-08
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INITIAL DISTRIBUTION

USAMSAA (AMXRD-AT/MR. BUTLER)

USAMSAA (AMXRD-XSR/MR. EISSNER)
USAMSAA (AMXRD-AT/MR. GROVES)

USAMSAA (AMXRD-AT/MR, MYERS)

USAT&EC (R&D METHOD DIV/MR, WISE)

US ARMY ENG WTRWAY EXPER STA (MR. WEST)
NWL (CODE KRT-2/MR. CLODIUS) -

NOL (SYS EVAL DIV (WO)-NS/MR. LUTTRELL)
PICATINNY ARS (SMUPA-DW6/MR. GAYDOS)
PICATINNY ARS (SMUPA-SM/MR, BEVELOCK)
PICATINNY ARS (SMUPA-DF1/MR. HAUPTMAN)
PICA TINNY ARS (SMUPA-VC5/MR. KOVACS)
PICATINNY ARS (SMUPA-DW6/MR, MATZKOWITZ)
PICATINNY ARS (SMUPA-DF1/MR. SCHULMAN)
FRANKFORD ARS (MR, SIKRA)
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AFSC (SDW)

AFATL (DLRD/MR, COLLINS)

AFATL (DL)

AFATL (DLGP)

AFATL (DLOSL)

AFATL (DLYW)

CORNELL AERO LAB (MR. EUSANIO)
CORNELL AERO LAB (MR, KELLER)

CORNELL AERO LAB (MR, WOZER)

HARRY DIAM LABS (AMXDO-SA/MR. ROTKIN)
OKLAHOMA STATE UNIVERSITY

BOOZ, ALLEN APPLIED RESEARCH, INC,

DDC

ASD (ENYS)
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HQ PACAF (IGY)

29

(The reverse of this page is blank)

Lol e A B = > B e e T T e o T S S S S S gy i g g Y Y



UNCLASSIFIED

Security Classafication

OOCUMENY CONTROL DATA-R&L D

(Security clasailic stion of title, body of abstvac! dad ‘n‘oun. annotation must be entered when fhe 11 ropert is cl. itiod)
RIGINA 71 CrvevY 28, REPORY SECURITY CLASSIFICA TION
00z, Kifen Apf)ilea Heséarch, Inc. UNCLASSIFIED ‘

P.O. Box 1797

25. GROUP

Eglin Air Force Base, Florida 32542

A MEPORY TITLE
\

" M BURST HEIGHT DISTRIBUTION COMPUTER, VOLUME I. USER MANUAL

o . ﬂ
A}Donald E. udney

\

" Davxd O /Fraser

ve. YO " " 116. NO OF REFS

J
i

el E E j . OMIGINA 'OR'S REPORT NUMBER(S)
8. PROJECT NO {J‘A -".-"9134

« 'Task No. i “' { j’u‘ ‘di oTMER n;:wonv no(s»(AnMrln-"i'wd
«. Work Unit No. ATLHTR 72 165

10 DISTRIDUTION STATEMENT

Distribution limited to U. S. Government agencies only; this report documents
test and evaluation; distribution limitation applied January 1972 . Other

requests for this document must be referred to the Air Force Armament Laboratory
(DLYw), Eglin Air Force Base, Florida 32542.

tt SUPPLEMENTARY NOTES 12. SPONSORING MILITARY ACTIVITY

Air Force Armament Laboratory
Available in DDC Air Force Systems Command

Eglin Air Force Base, Florida 32542

13 ABSVRACY

N The Burst Height Distribution (BHD) Program described in this report
was designed to compute and display burst height distributions for munitions
aerially delivered into forest environments. The program uses as input the
source and terminal X, Y, and Z coordinates and the average diameters of
branches surveyed at actual forested sites, and the munitions travel along
straight-line trajectories which are randomly selected. Burst heights are
computed for those trajectories which encounter branches large enough to
detonate the munition, and after 400 trajectories are examined (100 from each
of four azimuth angles), the cumulative burst height distribution for the munition
and elevation angle is computed, printed, and optionally punched as output.. The
computer program was specifically designed for the Control Data Corporatiyn
6600 computer system at Eglin Air Force Base, Florida.

DD >V.1473 Z—»LO o “UNCLASSIFIED

“Security Classification



UNCLASSIFIED

Security Classification

R
14.
KKY WORDS

LINK A LiNk 8

LINK'C

AoLk

LAJ RoLE wY

ROL X

Mathematics and statistics
Computer programining
Monte Carlo modeling
Weapons effects

Aerially delivered munitions

_UNCLASSIFIED

Securitv Clansification




