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CONVERSION FACTORS FOR U.S. CUSTOMARY
TO METRIC (SI) UNITS OF MEASUREMENT

To Convert From To Multiply By
angstrom meters (m) 1.000 000 X E -10
atmosphere (normal) kilo pascal (kPa) 1.013 25 X E +2
bar kilo pascal (kPa) 1.000 000 X E +2
barn meter? (m?) 1.000 000 X E -28
British thermal unit (thermochemical) joule (1) 1.054 350 X E +3
calorie (thermochemical) joule (J) 4.184 000
cal (thermochemical)/cm? mega joule/m2 (MJ/m2) 4.184 000 X E -2
curie giga becquerel (GBqQ)w 3.700 000 X E +1
degree (angle) radian (rad) 1.745 329 X E -2
degree Fahrenheit degree kelvin (K) " (t° f + 459.67)/1.8
electron volt joule (J) 1.602 13 X E -19
erg joule (J) 1.000 000 X E -7
erg/second watt (W) 1.000 000 X E =7
foot meter (m) 3.048 000 X E -1
foot-pound-force joule (J) 1.355 818
gallon (U.S. liquid) meter? (m3) 3.785 412 X E -3
inch meter (m} 2.540 000 X E -2
jerk joule (J) 1.000 000 X E 49
joule/kilogram (J/kg) (radiation dose
absorbed) Gray (Gy)*% 1.000 000
kilotons terajoules 4.183
kip (1000 1bf) newton (N) 4,448 222 X E 43
kip/in? (ksi) kilo pascal (kPa) 6.594 757 X E +3
ktap ne\..z(on'sn;c'.)m‘l/m2
(N-s/m") 1.000 000 X E +2
micron meter (m) 1.000 000 X E -6
mil meter (m) 2.540 000 X E -5
mile (international) meter (m) 1.609 344 X E 43
ounce kilogram (kg) 2.834 952 X E =2
pound-force (1lbf avoirdupois) newton (N) L.448 222
pound-force inch newton-meter {(N-m) 1.129 848 X E -1
pound-force/inch newton/meter (N/m) 1.75) 268 X E +2
pound-force/foot? kile pascal (kPa) 4.788 026 X E -2
pound-force/inch? (psi) kilo pascal (kPa) 6.894 757
pound-mass (1bm avoirdupois) kilogram (kg) 4.935 924 X E -1 3
pound-mass-foot2 (moment of fnertia) ktlograg-me(erz
(kgem®) 4,214 011 X E =2
pound-mass/foot kilogram meter? i
(kg/m?) 1.601 846 X E +1
rad (radiation dose absorbed) Gray (Cy)** 1.000 000 X E =2
roentgen coulomb/kilogram (C/kg) 2.579 760 X E -4 1
shake second (s) 1.000 000 X E -8 l
slug kilogram (kg) 1.459 390 X E +1
torr (mm Hg, 0° C) kilo pascal (kPa) 1.333 22 X E -1

*The becquerel (Bq) is the SI unit of radioactivity; 1 Bq = 1 event/s.
*4The Gray (Cy) is the SI unit of absorbed radiation.

A more complete listing of conversions may be found in "Metric Practice Guide E 380-74," .
American Society for Testing sand Msterials. i
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GENERAL USER INSTRUCTIONS 3

The documentation contained in this report consists of specific
user instructions, equations and program listings for nuclear weapons
targeting calculations using the Texas Instruments TI-59 hand-held P
programmable calculator with the DNA/AP-550 CROM Al installed. The

programs were developed by Horizons Technology, Inc. (HTI) under

contract with the Defense Nuclear Agency, Contract No. DNA 001-78-C-0247

These instructions were prepared for users who have a working
knowledge of the TI-59 calculators. Less experienced users will find

detailed operating instructions in the TI-59 Owner's Manual.

After the instructions for each calculation, this document
includes a section describing the equations used in that calculation

and a section c¢c¢ aining annotated program listings.

Additional program development is being continued. The purpose 3
of this CROM and associated documentation is to examine the utility and ‘
convenience of this equipment and these programs. Selected sections of
the referenced document were programmed to provide the ability to run
various types of calculations. Omission of other types of calculations
does not imply that they are not important or will not also be programmed
in the future. Similarly, the normal test and review procedures are still
in process. Issuance of these CROMs and documents prior to completion
of test and review permits the possibility of programming errors. The
calculated results are developed from variuos numerical representations
of the available data. Two accuracy statements are required. The
precision with which the referenced data are represented is typically
+5% with occasional differences of as much as *15%. The references
used claim accuracies of +15% to 25%. The user is cautioned to refer to

the referenced documents for more complete descriptions of uncertainties

in data and methodologies. The approximations made in generating thesc .
4

data are discussed only to the extent necessary to explain the

cquations used. These approximations can be complex and, if not

understood, can lead an inexpericoncod uscr to orroneous conclusions. 1

These data arec also valid only within lTimited vranges.  Limits have




been imposed in most of the HTI programs to confine them within
the limits of the basic data or within reasonable limits if no
other restrictions pertain. The user is warned by a flashinc
display and termination of input printing when the limits have
been exceeded.

To insert the CROM module into the calculator, follow these

instructions:

1. Turn the calculator off. Replacing a module with ,
the calculator on may cause the keyboard or display ;
to lock out. Shorting the contacts can damage the

module or the calculator.

2. Slide out the small panel covering the module com-
partment at the bottom on the back of the calcu-
lator. Be sure to eliminate all static charges

before handling the module.

3. Remove the module initially in the calculator. The
calculator may be turned over to allow the module

to fall into the user's hand.

4. Insert the new module, notched end first, with the
contact side down into the compartment. The module

should slip effortlessly into place.

5. Replace the cover panel, securing the module against

the contacts.

Descriptions of the auxiliary magnetic card programs for
this CROM module are given as appendices to this document.

These programs run in the turn-on state of the calculator, pro-

gram 00, and call the CROM programs as subroutines. They are
referred to as control programs. There are four types of

control programs described in Appendices A through D. "




Appendix A is a demonstration code than runs CROM

programs sequentially with one set of input parameters.

Appendix B provides for repetitive calculations with

varying inputs, for parametric studies.

Appendix C provides for inversions of several of the
CROM calculations.

Appendix D 1s a program that will calculate probability
of damage to rectangular, triangular, and elliptical

targets.

These auxiliary programs expand the versatility of the
basic CROM module by adding interesting features that would
otherwise be excluded because of memory constraints and input/
output considerations. A control program can reside in calcu-
lator memory, and the CROM module is still immediately acces-

sible to the user.

Program 01

Program 00
Main Program Memory

Program 02

Data Registers

Main Calculator Memory Program 03

The boxes to the right are proportional
to the sizes of the different memories

Program 04
required in the CROM. Magnetic card

programs are read into the main calcu-

lator memory illustrated above. A

CROM program on the right can be selec- Program 05

ted and run independently. The data

registers, however, are shared by all Program 06

programs. Any program is able to call
a subroutine of another program for Program 07

execution. Thus a control program

residing in the main program memory can Program 08

call and execute a CROM program as a
Program 09

subroutine.

CROM Program Memory

dosam i last el i o cne om0 spirAagctes




Operation of the CROM is described in section 1, "Gereral
Description."”" Fvery code is accessed and run through the uni-
versal input routine, program 01, which is also described in
section 1. The example problems shown in each section are
designed to illustrate the use of the PC-100 printer with
the calculator. In cases where intermediate results are
printed but not displayed, the storage registers for these
results are given so that they may be recalled when using the
calculator in the hand-held mode. Storage registers 6-9 and
30-59 are always available to the user and have no effect on

CROM program operation.

The inputs necessary to perform the calculations programmed
in this CROM are briefly defined in each program section of
this document. The user is referred to the Defense Intelligence
Agency's Physical Vulnerability Handbook - Nuclear Weapons (U),
AP-550-1-2-60-INT, June 1, 1969, CONFIDENTIAL, for further

information.

At the top of the first page of every program section of
this document is an image *titled "AP-550 PROMPT Al". These
are images of non-magnetic "prompt" cards that slip into the
card holder on the front of the TI-59 calculator. The purposc
of these cards is to provide an input guide for the user. No

magnetic data is or can be stored on these cards.

YO




Section 1

CROM Operation: General Input Routine 1
and Calculational Capabilities.




AP-550 CROM Al - GENERAL INPUT ROUTINE AND DESCRIPTION

To facilitate both versatility and ease of use, the
DNA/AP-550 CROM Al was designed to operate entirely through
program 01, the universal input routine. To c¢nsure that the
AP-550 CROM is installed in the calculator, enter the keystroke:
2nd Pgm 01 SBR 2nd Write. The PC-100 printer will then print:

DNA/AP-550.

Once program 01 has been selected, the calculator can be

left in that mode. The universal input program automatically

selects all programs and stores all inputs.

Inputs are entered into keys A through E and 2nd A' through 2nd

D' in accordance with the input label plan shown in Figure 1.
Inputs may be entered in any order, except that in the Equiva-
lent Target Arca code, programs 6.0 and 6.1, the length VN and
length k -factor must be entered successively into key D, as:
length VN, D; length k-factor, D. The same applies to the width
VN and k-factor in key E. The offset and radius of safety
must also be entered successively into key D when executing
program 5.1. Other than these special cases, all inputs can
be independently entered before program exccution. All inputs
are saved (with the exception of environment classification in
the Personnel Vulnerability program) during the course of
execution and do not need to be re-entered when another calcu-

lation is initiated.

To run a calculation, first enter the data with the appro-
priate keys (as shown in Fig. 1), and then enter a two-digit
code number of the form a.b with key 2nd E'. This number sclects
the primary calculation and subcalculation to be run. All the
calculations that may be ruvn, and their associated code numbers,
are shown in Table 1. Once a calculation is sclected, the code
number for that calculation need not be re-entered if a repeat

calculation 1is desired. Pressing R/S will initiate the previous

keyed~in calculation even if the inputs are changed.

e
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Programs 2.0 through 2.7 Programs 6.0 and 6.1 |
TARGET DAMAGE ATM i
Cep RADTUS OFFSET S1GMA CEP LENGTH WIDTH POINT .
c J K- LENGTH | WID'H
YIELD | woB VN FACTOR YIELD | HOB VoK lV”’ )
Weapon Radius, P and Q Targets; Pd to Prob. of Damage, ETA, VN System

f
i circular normal targets

Programs 3.0 through 3.2 Program 6.2
TARGET DAMAGE . g ATM
CeP RADIUS OFFSET SIGMA CEP [LENGTH | WIOTH POINT
i
, |LENGTH | WIDTH
WR YIELD HOB  [MEDIUM CRM CRM
Pd to point and circular targets, normal Prob. of Damage, ETA, crater radius
and uniform dist. method
Programs 4.0 and 4.1 Program 6.3
AIM
J |
CEP |LENGTH | WIDTH POINT

YIELD HO8 ENVIR. LENGTH | WIDTH

WR WR
Personnel Vulnerability Prob. of Damage, ETA, weapon radius
method
Programs 5.0 through 5.3 Programs 7.0 through 7.4
TROOP DESIRED
orsp. | VUL 1 RISKH assyR,
vieLo | woB | CcEP OgFgET; PEH vieLo | HoB  [MEDIUM |RADIUS
Minimum Safe Dist., Fallout-Safe HOB Cratering i

Figure 1. An assignment of variables to user-defined keys for each
program in AP-550 CROM Al. The lower rows of rectangles
for each program type represent Keys A through E. The
upper rows represent Keys 2nd A' through 2nd E'.




Table 1. A complete list of calculations
available with AP-550 CROM A1l.

S
CODE DESCRIPTION
]
2.0 Weapon radius and probability of damage, P-tarqget*
2.1 Weapon radius and probability of damage, 0 -target*
2.2 Weapon radius and probability of damage at optimum HOB, P-target®*
2.3 Weapon radius and probability of damaqge at optimum HOB U-target*
2.4 Weapon radius, P-target
2.5 Weapon radius, Q-target
2.6 Weapon radius at optimum HOB, P-target
2.7 Weapon radius at optimum HOB, Q-target
[ ]
3.0 Probability of damage - point target
3.1 Probability of damage - circular normal distribution
3. Probability of damage - circular uniform distribution
4.0 Personnel weapon radius, any HGB
4.1 Personnel weapon radius, optimum HOB
5.0 Radius of safety and minimum safe distance
5.1 Probability of not exceeding acceptable weapons effects
5. The minimum HOB which has a certain probability of being
fallout-safe
5.3 The probability that a certain HOB is fallout-safe
6.0 Probability of damage, ETA, VN method, P-target
6.1 Probability of damage, ETA, VN method, O-taiget
6.2 Probability of damage, ETA, crater radius method
6.3 Prob. of damage, FTA, length and width weapon radii specified

NNNNN
SN -0

Crater radius, depth and volume

Invert for HOB

Invert for yield

Calculate optimum HOB for maximum crater radius

Calculate optimum HOB and minimum yield for given crater radius

———

*circular normal distributions only.




The running calculation prints the calculation code number
first, the inputs second, and then pauses until the solution 1s
found and printed. During the input printing cycle, 1lnputs
are checked to determine if they are within an acceptable range,
if limited by the program. These automatic limits are specified
at the end of each program description. If a value falls out-
s1de the allowed data range, the calculator sets an error con-
dition, prints the excecded input, and stops execution with the
exceeded limit flashing in the display. The i1nput value 1tsclf
1s in the t-register for i1nspection.  The procedure for correcting
the error is te press CLR, re-enter a new input valuce with the

appropriate key, and press R/S to start the calculation over.

Should it become necessary to stop the calculator while
a CROM program is running, the reset key, RET, can be pressed
to return program control to the keyboard. Pressing the RS
key has no effect when the calculator 1s running in CROM
memory.  The RST key also takes the calculator out ot any CROM
program and leaves the pointer in program 00, which 15 the
program the machine is in when it is turned on or when 1t as
running a magynetic card program.  To use the CROM, program 0]
nmust be selected agailn., For this reason, consider fhe ROT

key only as an emerqgency halt command.

wWhen running the example problems 1n the tollowin: programs,
1t 1s useful to note that steps 1 and 2 arce alwayvs the soame:

1) turn off, then on, and 2) sclect program 01, It the calcu-
lator i1s already on and in program 01, these steps need not bhe
repeated between examples.  However, 1t is important to ontoa
all the inputs required for a particular calculation, otherwise
values previously entered will be stored 1n memory and can be
misused.  Table 2 lists the inputs and outputs and thear
corresponding printer alphanumerics for each of the main CROM

programs. Note that Table 2 inciudes the same information

presented graphically i1n Figure 1.
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Table 2. Inputs and outputs for each of the main CROM programs
and their corresponding printer alphanumerics.

THPUTS KEY | ALPRHA OUTPUTS ALPHA "
Program 0¢ (see note at end i
of table) .
Yield A Y Weapon Radius W .
Height of burst B H Optimum height of burst H P
Vulnerability number D Vv (printed with inputs)
k-factor 3 K Probability of damage p i
- _] :
Program 03 ‘
wedbon radias C W Probability of Damage e ?
Civcular error probable A’ C i
Target radius B’ T !
Ctfet C' X !
Datage sigmg 0 S 3
voeam
UNETREY A Y veapun radius W
crant oot borat B H bamage sigma S
fnvaironeent ( t Optunum height of burst H
(printed with inputs)
_— N S - ]
N TITLIE C
el A y Radius of safety RS
titoof gyt i H Minamun safe dratance o
e Ay ey st e ( ( "!‘(»il.ll‘l]ity }
e ‘ S Height of burst H !
: PR thty . e !
R S N T TR TP I t P
TR T R T T M 0
olerrata ity conditinn {5 H f
cotab be v . K 1
e e wb by o' }
] S S
L ERTIATS
e . Y benath weapon radyge D .
e gt gt b et 3 H Width weapon radius wW ‘
ety N [
EE AR : WV
Loergth b ottty N Lt
wioth k-t tor { Wh.
Carcndar ervor pratab e N &
Lorgth B |
width (' W
S point n' A
ol omed e (. M O
—




Table 2. (Continued)
INPUTS KEY } ALPHA QUTPUTS ALPHA
Program 06 (continued)
Length crater radius
multiplier D LM
Width crater radius
multiplier E WM
Length weapon radius D LW
Width weapon radius E WW
Program 07
Yield A Y Radius R
Height of burst B H Depth N
Soil Medium C M Volume* none
Radius D R Yield (also minimum yield) ¥
Height of burst (also opti- H
mum height of burst)

by providing inversion routines for the CROM's main proaram,

* Volume will apnear in the display after pressing 2nd x.

Note on Program 02: Programs 2.0 through 2.3 calculate
probability of damage to circular normal targets in addi-
tion to weapon radii. This is made possible by an internal
command that automatically transfers the calculated weapon
radii to program 03. Therefore, to calculate a probability
of damage utilizing program 02., i.e., to invoke calcula-
tions 2.0 through 2.3, the inputs listed for program 03
must also be entered with the exception of weapon radius.

The appendices to this document contain magnetic card auxiliary
programs that usc the CROM module's proarams as subroutines. The

auxiliary programs are designed to enhance the CROM's versatility

tion routines for parameter studies and special case considerations.
A list of calculations possible when the auxiliary proaram magnetic

cards are used in conjunction with the AP=-550 CROM Al is qgiven 1in

Table 3.

itera=-

L e e b de e e




Table 3.

Appendix A -

(a)

Appendix B -

(a)

(b)

Appendix C -

(a)

(b)

{c)

Apvpendix D -

(a)

A list of auxiliary magnetic card programs
given in the appendices of this document.

CONTROL CARD CALCULATIONS

Demonstration Program

will run a number of CROM programs in a single

execution, with parameters defaulting to pro-

grammed values. Inputs can be changed at the

option of the user. i

Iterations

Appendix Bl will increment up to five different
inputs through a specified range to perform large
numbers of calculations in a single e¢xccution.

Appendix B2 is similar to Appendix Bl, cxcept |
that the valucs of the input parametor bedng
changed are explicitly specified.

Inversions
Appendix Cl inverts the VNTK System for
yield.

Appendix C2 inverts the Personnel vulner-
ability code for yield.

Appencdix C3 inverts the Cratering code fot
the deeper aepth of burst.

Prokability of Damage

Will calculate probability of damage to rectanaular,
2lliptical and triangular targets by the method
shown in AP-550.

16




Input, key A
Input, key B
Input, key C |
Last input, key D

Last input, key E
Input, key A’

Input, key B'

Input, key C'

Input. key D'

Next to last input ., kevD
Next to last input. kev F

Used by called
proaram

LR

z| advance paper
initiate calc
‘27 header

PARTITION FLAG COMMENTS FLAG COMMENTS
07 exceeded 1imit]
AUTOMATIC flag (reset
in this pro-
LIBRARY MODULE gram, set by
CROM A-1 called pro-
(Program 1) grams )
DATA REGISTERS FOR EXAMPLE LABELS
DATA REG. COMMENTS STEP CODE KEY COMMENTS
Program in use T ©3 T ' LR13. R19
Line for SBR call 303 3 74 | formatting
Reg. no. for input in - = £ |R14. R20
use SESRE T
e oz
used by called program ||~ coat ':Eig
N B ~R16
S ‘R17
300 *R18

P

k




PROGRAM MEMORY (LIST)

STEP CODE KEY COMMENTS STEP CODE KEY COMMENTS

[p— = -

= If one input:
; Input -~ R13

Input - R15

If two inputs:
1st input - R19
2nd input - R13

PR RN N RN R R sy

Input - R16

[

Input - R17

TR B TR RN S A

pr it

)Initiate calculation
‘on R/S

If one input: Input -~ R18

Input - R14

If two inputs:
1st input » R20
2nd input - R14

Return after
calculation

LE e -l

PR IR Y B O R I B AR O RN

Same calculation R/S

Input = R10

Label E'.
Initiate CROM calc.

(Pgm)

Input ~ R11 L
i B < H
L BT S
citoTiLmL Qf’ =1 F:
Cal ER Input ~ R12 % =z
- S ol I & Sl
SEC IR 031 22 370 | Used to recall input
(IR~ AR values with RCL IND 0?2

18




STEP CODE  KEY COMMENTS STEP CODE KEY COMMENTS

‘r PROGRAM MEMORY (LIST)
|

x.3, x.7

} For directing
pointer to proper
label

x.4, x.8

) If frac(ROO) - .4
s (P-target)

Label WRITE: HEADER ‘
(identify CROM)

éi ;: Print:
S = | "DNA/AP-550"
i1z E } Will go to appropri- ERE
1iv E ate subroutine call = E
G Y
EEE ? Re-adjust program i R
153 4 pointer when R
TIa L frac(R0O0) > .4 i ER
x.0
!
z x.1, x.5 z R
‘; —‘ t;:_>
‘ T i -3 ORI
| E D x.2, x.6 RN
| =1 G70 J T ULF
L . =2 FTH

19
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PARTITION FLAG COMMENTS FLAG COMMENTS
00 Prevents limit| 09 Used in other
ﬁh$%ks from programs; re-
alting on
LRl et 1 cose
01 Suppresses turn off trace
LIBRARY MODULE pr1n‘g1n? _ mode
CROM A-1 07 Set if Timit
= exceeded
(Prcgram 9)
DATA REGISTERS FOR EXAMPLE LABELS
REG. COMMENTS KEY COMMENTS

DATA

STEP CODE

Used by PGM 7

Used by PGM 7
Used by PGM 7

Used by PGM 7

Used by PGM 7

Register number for
input 1n use

segment

segment
segment

segment

segment

Round and print
outputs

Check and
s print inputs

Cverflow from
PGM 7

20




PROGRAM MEMORY (LIST)

COMMENTS

STEP

Label B. Rounds argu- g7
ment to 3 significant g2
digits and prints
(outputs)

[ RN
U T

SN

I e VY

Ty

Label B'. Takes Tower

Timit for Y in display
and checks and prints

Y (if R0O2=10)

N I R

IO R

Label C.

Checks 1imits on RC*2
(used in sequential
inputs)

Label A.

Check limits on input,
entered with: input,

x > t, ‘o+hi x alpha

I[f x=70 then skip
rest of checks

D

)

Error routine if
X< 70

Dt )

D T T
I

CODE KEY COMMENTS STEP CODE

-

b ol

UUNTRIR S B
d

Pog Lo i da |

oo e

L0 IR o A I

[l
I A

T T

OO
s

—

Error routine if x hi

Printing suppressed if
flag 1 set

[abel K" Tntegerize
RC*2 (as input), check
Timits and print.
Entered by the
sequence: 3lcha

x ot

hi

input RC*Z by its
absolute value and
prints. (lower limit
implicitly 0).
Entered with alphanu-
meric in display.

Frvor handling:

Set error

Print with error




—

i
lSTEP CODE  KEY

PROGRAM MEMORY (LIST)

COMMENTS

COMMENTS

e S
g =
I
- -
- - e
REERE S
- e
- ST
-= L F
: 3
B - -

=4
-+
=

T

- = -
i
i 4
_— -
R e
| 122 o3
AR [
4 - - =
[ - -
PR s
‘ N - i L
LI Tm Se
s - - P .
Y i =
IR Sl [
1T [ H
i - i i
T o o
=2
| 0T 3
L) A

Stop on error unless
flag 0 is set

Trror has occurred

Suppress further
printing

(nonexistent label)

DS S

Label E is called from

program 4, step 869

b

Tnvironment

More packed data,
class 19

Eq. 29, Pgm. =

| Data for class 20,
| Eq. 27

] T T

G I

H > Fa. 27, Pagm 4

Fox bl

)
s

//Z—digit coefficient

SRUENEE

)
B
o
=
-
4

Radius and depth coetfsy

Oy

More packed data,
‘ class 20

' Data for class 19,
Eq. 27

| £q. 29, Pom. 4

(v-b)"

Compenrsates for 1034

!

"nvironment
1100,667 or 667

Pagm, 7




KEY

PROGRAM MEMORY (LIST)

COMMENTS

STEP

CODE

KEY

COMMENTS

d s

e D b

B WU R e e

S IUCR IR )

= gz
Z a7
21 g
21 1

i
']

[ s 4] vea

DL} QN

]

(o B A

A Tt s

el T T e

SN IS

=g

e T e

o bt LT

— LT T ke

Equatfon 5 -

h Dry Rock Coeff.

Equation 5 -
Wet Rock

=

Equation 4

J Equation 5
Cry Soil and Wet Sofl

v

[ S S I N

LAE e

T T (T T .
Tl i e Tl v 00 000 ) 0

2+ T T

'
'l

I AR |

[N

o LA

M

'

R U I

sEOCI I R

DN W IR R ) RO RN O]

A e

e N "

Equation 4
C Dry Soil

Equation 5 Wet Soil

d Equation 4

n Equation 3 - Wet Soil

s e b M s ol A




' PROGRAM MEMORY (LIST) i
TSTEP CcoD KEY COMMENTS STEP CODE KEY COMMENTS .
TR 23 4 Equation ¢ : I

CE I S S ORTH

.: - B =T - Equat‘lon 3

22 t - n Ory Rock

R q S

ij b ' SF~ | m

fE = Fquation 3 T

;ié P fs o= k

;3 m :;g : 5 Eauation 2

; : ; - ; t

St I |k P

el , 2

T S Equation 2 P

SER 23 ORTH

Equation 3
Wet Rock

A CI G T T a0

A N e Ee 0 B

HOB COEFFICIENTS

Wet
Sofl

I

2 =

3 5 P 3 :

: zf m if Y 0
T - ry
STh 2 Soil

% k E: ; Pi
=T SR i A
ZZ ST 4 ,
o S it i Wet
:: S . ‘:' - ';, e
E Equation 2 irs S ; Rock
= |t EDN S R
7 74 i 3
2 q NI VE R A

24




STEP CODE

KEY

COMMENTS

PROGRAM MEMORY (LIST)

STEP CODE

KEY

COMMENTS

=
=1
-
H
HH

3

WYY

Prot U ke b OO0 E

AT T T T

3 T T e e G

el

s R Ay

B B AR J S SN Y

-
-

Dry
Rock

YIELD
COEFF

Ory
Rock

ICIENTS

W

Wet
Rock

Dry
Softl

Wet
Soil

25




Section 2: Programs 2.0 - 2.7

Weapon Radius Determination for P-type and Q-type Targets.
Probability of Damage to Point and Circular Targets With
Normal Target Element Distributions.






































































































































































































































































































































































































































































































































































































































































