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1983/69. A FORTRAN program for calculating the gravitational attraction
of polygonal bodies with infinite strike length (Revision 1)

R.G. Richardson

Abstract

This program calculates the gravitational attraction of one
or more polygonal bodies of infinite strike length at a number of
points along a traverse perpendicular to the body strike. The ocut-
put from the program is a series of tables giving the distance of
the station from the origin, the station elevation, and the gravity
anomaly. If desired the progressive contributions of the bodies in
a multi-body model may be printed.

THE PROGRAM
GRAVZD (Appendix 1)

This program uses a simplification of the STKLMT routines {(Milsom
and Worthington, 1977) to calculate the gravitational attraction of a
polygonal body of infinite strike length. The program flow is controlled
by a variable at the end of each data set which allows re-entry to various
stages of the calculations. The program is run using a previously created
disk file assigned to logical unit 5 for input and a lineprinter, assigned
to logical unit 6, for output. For convenience of calculation the traverse
starts at the origin and extends only in the positive X direction. The
bodies, however, may have negative X co-ordinates.

The input data read from logical unit 5 are:
Measurement unit specification

Hkm Horizontal units 0 for kilometres, 1 for metres
Vkm Vertical units 0 for kilometres, 1 for metres

Traverse specifications

DL Calculation point interval

NSTAT The number of calculation points

HSTATN(P) Elevation of the Pth calculation point (positive upward).
If the elevations are all to be zero then set HSTATN(1l) =
-2000.0 and no further elevation data are needed. If
elevations are specified, more than one may be input on
each line.

Overall body specifications

TITLE An eighty-character title copied to the printer for
clarification.
NBODY The number of body specifications following.

Individual body specifications

NSIDES The number of sides of the polygen

DENSTY The density contrast of the body (t/m3)

X(K), Y(K) Co-ordinates of the wvertices of the body taken clockwise
around the polygon. K =1, ..., NSIDES.
Note that Y(K) is pesitive downward.
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Terminator

KEY controls the program f£low after the previous computation
3 program stops
2 new body specifications are to be read and cumulative
totals are to be cleared
1 new body specifications are to be read and the attractions
calculated added to the previous totals. This allows the
contributions of individual parts of a model to be checked.
0 read new traverse and body specifications
-1 used in ONE body case to change some of the body vertices
TITLE 80 characters on one line
NVERT the number of the vertex to be changed
(NVERT = -1 when the changes have all been made)
X (NVERT), Y{NVERT) the new wvertex co-ordinate
-2 used in ONE body case to change density contrast
TITLE 8C characters on one line
DENSTY New density contrast (t/m3)
-3 used in ONE body case to change vertices and density contrast
TITLE 80 characters on one line
DENSTY New density contrast (t/m?3)
NVERT Number of the vertex to be changed
(NVERT = -1 when the changes have all been made)
X (NVERT), Y(NVERT) the new vertex co-ordinates

Appendix 2 shows a sample set of input data and Appendix 3 shows the
corresponding output.

REFERENCE
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APPENDIX 1
Program GRAVZD

$TITL GRAYED. FTN - 20 GRAYITY MODELLING
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BASED ON STKLMT (COMPUTEKS & GEOSCIENCES %3 PP g&%9-23i>
AND STACEYS METHOD (Ué@6/2)

DIMENSION X<{i@@>, HSTHTNCLB@OS, Y(186), HCALC 1@, sUMCL1ad), DIST (1660
SET UP FOR 106 CALCULATION POINTS AND 188 SIDES OF BODY

LOGICAL HKM. VKM
USED TO SET THE HORIZONTAL AND YERTICAL WNITS
INTEGER KEY
CONTROLS THE PROGRAM FLOW
READC(S,: > IH., IV
HORIZONTHL., YERTICHL UNITS @6=KM, 1=
HknM=IH .EQ. @9
VKM=IV . E& @
28 CONTINUE
T0 HERE TO REARD NEW TRAVERSE INFORMATIONM
READCS. %> DL, NSTAT
STRTIGN INTERVAL., NUMBER OF STATIONS
IF {NSTAT .GT. 106> STOP ‘T0O MANY STATIONSC
IF <. NOT. HKM> DL=DL=*&. Boi
REARD (S, #> HETATNCL?
READ THE FIRST HEIGHT AKD IF IT IS <-1999. SET rlL HEIGHTS TO ZERO
IF (HSTATHC(1> | GT. -~1999 6> THEN
BACKSPACE 5
READCS, > (HSTATNCID, I=1, HNSTATS
FACT=1. @
IF ¢ NHOT. VYKM> FRCT=06. 8941
CONVYERSION FROM METRES IF NEEDED
DO 38 I=4.NSTRT
380 HCALCC(I>=~HSTATNCI>*FARCT
CHANGE THE HEIGHT CONVENTION TO SUIT THE PROGRAM
ELSE
DO 31 I=4.NSTAT
HCAL.C(I>=0. @
31 HSTATN{(I>=0.9
SET fALL TO ZERO
ENDIF
48 CONTINUE
T HERE TO READ BODY DRTA
DO 41 I=i, NSTHT
41 SUMC(I>=8. 6
ZERQ THE ARRAY USED TO ACCUMULATE THE TOTAL YALUES
45 CONTINUE
TO HERE TO RADD A HEW BODY AND ACCUMULATE THE ANOMALY - USEFUL
FOR PUTTING A MODEL TOGETHER BIT BY BIT
CALL HERD (HKM. VKM>
HEfAD UP THE OUTPUT SECTION
READ(S, %> NBODY
NG OF BODIES
NCOUNT=8
COUNTER FOR NUMBER OF BODIES RCTUALLY READ
58 CONTINUE
ROUND TO HERE FOR EACH BODY
READ(S. %> NSIDES, DENSTY
NO OF SIDES OF BODY, DENSITY
IF (NSIDES .GT. 189> STOP “TOU MANY SIDES !}~
READC(S, *2 (X<{IH, W(I>, I=4, NSIDES)
DO 51 I=4, NSTAT

69-3
T



T}

o

o]

o

O0On

l

IF ¢, NOT. HEKM> x{Ix)=X(I)»0. 661
IF (. NOT. VYKM) Y<IH=Y(IX)*d. 801
COMVERT TO KM IF NECESSARY
G1 CONTINUE

&8 CONTINUE
TO HERE FOR SINGLE BODY CALCULATION OR RECALCULATION WITH SAME BODY
DO &1 I=1,NSTRT
RC=FLOAT(I~-1>*DL
CALCULATION POINT
CALL STKLMTC(XC, HCALCCI ), X, ¥, NSIDES: DENSTY, 1, HTMP, —1@86. 8, IFLAG. G
SUM(I»=SUMCI)+G
6L CONTINUE
CALCULATE AT EACH POINT FOR ERCH BODY AND ARCCUMULATE TOTALS
NCOUNT=NCOUNT+1
IF <NCOUNT . LT. NBODY> LOTO S@
IF MORE BODIES READ ANOTHER AND ADD TO PREWIOGUS TOTHAL
DO 62 I=i, NSTHT
62 DISTCI>=FLORTC(I~1o%DL

USED FOR PRINTING DISTRANCE RALONG TRRVERSE

NROWS=NSTRT/2
PRINT AS TWO SETS OF COLUMNS

DO 63 I=i.NROWS

POSNR=DIST(ID

IF (. HOT. HKM> POSNA=POSNA*108@3. @
CONVERT TO METRES IF HECESSARY

J=I+NRCOWS

POSNB=DISTC(J>

IF ¢ NOT. HKM> THEN

POSNB=POSNB*16606. 9
CONVERT TO METRES

WRITE(6, 160> POSNA, HSTATNC(I>, SUMCI>, POSNB.: HETATNCJ >, SUM{T)
138 FORMAT(2C(FLi1l. 8, 41X, F18. 3, 6%, F93. 2, 42X)>

EL.SE

WRITEC6E, 181> POSNA, HSTATNC(I >, SUMCI), POSNEB, HSTATNCJI ), SUMCJTD
1631 FORMAT(2{F1id. 3, 41X, F18. 3, 6X. F9. 2, 18X2>

ENDIF
63 CONTINUE

IF {MODCNSTAT. 2> .NE. 8> THEN
oD NG OF CALCULATION POINTS

POSNA=DIST(NSTAT>

IF <. NOT. HKM> THEN

POSNA=POSHA*106806. B
CONVERT TO METRES

URITE{6, 182> POSNA, HSTATN(NSTAT>, SUMCNSTAT »
162 FORMRT (49X, Fi4. @, 41X, F10. 3. 6K, F9. 2>

ELSE

HRITE(&, 183> POSNA, HSTATNC(NSTAT)>, SUMINSTAT »
183 FORMAT(49¥%, F14, 3, 14X, F18. 3, 86X, F9. 2>

ENDIF

ENDIF
FINISH PRINTING

NOW FIND OUT WHAT TGO DO NEXT

RERDR{S, *) KEY

IF (KEY .GE. 3 .0OR. KEY .LT. -3 STOP
END OF RUN

WRITE(6, 184)
164 FORMAT(1X>
SPRCE A FEW LIHES
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IF <KEY .EQ 2> GOTO 49
NEW BODY SPECIFICATIONS
IFCKEY . EQ. 41> GOTO 45

C RZAD NEW BODY SPECIFICATIONS AND ADD TO EXISTING TOTHL

[w]

NEHN

C HEMN

GET
va

(

[y}

i

2o
263
204
2ad

c

IF (KEY .EQ 8> GOTCG 28

TRAYERSE AND BODY SPECIFICATIONS

CARLL HEADCHKM, VKM

IF (KEY .EQ -2 .0R. KEY . EG -3> READC(S. *> DENSTY
DENSITY

IF {KEY .EQ. -1 .0OR. KEY .E& =3> THEHN

NEW VYERTICES

CONTINUE

REARD(S. #> IVERT

IF (IVERT .NE. -1> THEN

IF (IVERT . GT. NSIDES)> STOP “INVALID YERTEX NUMBER”
BRCKSPACE S

RERD (S, *> ITMP. X(IVERT>, Y{IVERT>

IF ¢ NOT. HKM> X{IVERT)I=X(IVERT %@ 891

IF (. NOT. VKM> Y{IVERT)=Y(IVERT)>*0@. 821

CONVERT TO KM

GOTO 7o

ENDIF

ENDIF

NBGDY=41

NCOUNT=1

DO 7?4 I=1.HNSTART
SUM(I>=0. @

GOTO 60

END

SUBROUTINE HERDC(HKM, VKM>
REAL TITLE(28>
LOGICAL HKM, YKM
READ(S. 188> TITLE
FORMRT <20A4>
WRITE(S, 288> TITLE
FORMAT (1X, 28A4 )
WRITE(6&, 201>

. FORMAT(2<4X, "POSITION", 4X. "ELEVATION", ?¥, "ANOMALY“, 18K>)

IF (HKM> THEN

IF ({¥KM> THEN

WRITECG, 2825

ELSE

WRITE <&,283)>

ENDIF

ELSE

IF <(YKM> THEN

WRITE(&, 204>

ELSE

URITE(S, 265)

ENDIF

ENDIF

FORMAT(ECEXK, “C(KM. 37, 7K, (KM, >7, 6%, ©  (MILLIGAL> “,6X>)
FORMAT(2C(EX, “C(KM. > 7, 8K, "(M. >/, 6K, (MILLIGAL> ~“,6K>)
FORMATC(ECPX, 7M. 277K, 7CKM. 27, 6X, < (MILLIGAL> 7, 6X>)
FORMATC(BC(PK, 7M. >7. 8%, “(M. »7,6éX, 7 (MILLIGRL> ~.,6X))
RETURN

END

SUBROUTINE STKLMTC(XC, ¥YC, X, Y. NSTDES., RHG, KSET, NLEVLS, STRKL., IFLRAG, F2

(5 585k ke b ok she e e 3 3 e e o o s sbe 3 S oo b S ol e ofe o o e 50 o sbe o4 A o 28 o 80 45 o o 88 ol o o8 S A R A e o b o e o o e ol e o e e ok R e o

69-5



"

SUBPROGRAM TO COMPUTE GRAVITY FIELD DUE T0O MODELS OF UNIFORM
FOLYGONARL CROSS-SECTION AND LIMITED HALF-STRIKE EXTENT. USING
SUBROUTINE POLYGN TG COMPUTE FIELD OF MODEL OF INFINITE STRIKE
LENGTH AND SUBROUTINE SLABFT TO PREPARRE A LAMINA APPROXIMATED
MODEL FOR END CORRECTIONS.
INPUTS
X, ¥YC POINT OF CALCULATION ON PROFILE CROS3ING EODY
o7 YECTORS CONTAINING COCRDIMATES OF POLYGOW YERTICES
NSIDES NUMBER OF SIDES IN POLYGON
RHO POLYGON DENSITY IN GM/CC OR T/M#%3
KSET SCALE PRRAMETER SET AT 4.2.3.4.5 FOR DISTANCES IN KM. .
METRES. STRTUTE MILES. FEET AND NAUTICAL MILES.
NLEVLS NUMBER OF LEVELS TO BE USED IN LAMINA APPROXIAMTION
STRKL HALF-STRIKE-LENGTH. SET NEGATIVE FOR JINFINITE MOQDEL.
IFLAG INDICHTOR TO AVYOID MULTIPLE PREPARATION OF IDENTICAL
LAMINA MODELS. SET EQUAL TO ZERC BEFORE FIRST CALL FOR
A GIVEN POLYGON, AND THEREAFTER TO A POSITIVE INTEGER.
CUTPUT
F FIELD OF MODEL, IN MILLIGARLS

MODIFIED TO WORK AS A CALL COMPATIBLE 2D ROUTINE
e e e e e e o e e o 3 e 2 e e e b e e 30 e e e o D e e K A e e e e R 3 o e e i e o e e 0 K e s S e e e e e e e e i K e o o o o o e ol e e R e K
DIMENSION X(1),¥(13, THOGEE(S)
DATA TWOGEE/13. 34, . 84334, 21. 48. . 0O4B6S, 24. 74/
F=0.
RHOFAC=TWOGEE (KSET >*RHK0

OO0 0O00000CcO0000000000

=

1 e e sheshe o she 3 e 40 e 3 o s e s she b sl s e sbe she she e ol o s obe s o s ol ot sfe of st b o e o e o ke s e ol e s 2 o s o ool e ok 30 e e ol o s ode o ke o e ok

C CALCULATE FIELD OF INFINITE <TWO-DIMENSIONAL > POLYGONRL MODEL

1 e s e e sk e e e o sbe sk e s she s B e s she ol 33 o e o 3 e 51 e 30 s sfe S ob s e e ol o o8 B 3 4 e o o o s SR SR s S 3 3 s o o 590l e ok o sl K kel
CALL POLYGNC(XC, YC, ¥, ¥, NSIDES, F2

c

5 e b oK e o oK e o4 o 2 o afe e o 3 s e 3 oo s 3 o s e e o she s e o ol afe st e s o she 3 S sfe s 36 5 3 s e e s e e oh o ot she e s sl sl o sl o8 o o e ke ke oK

C CHECK FOR NEGATIVE VYALUE OF STRKL. INDICATING END CORRECTIONS

& NOT REGUIRED

st e e bt 59 e ok o e e e o s afe e o 5 o s o e ol e o afe o s e oK e she e 3 2 o e 3 o 55 0 00 s o e b ol s 3 e e o5 e o o e e e 3 3 4 o b o o8 B o o sl ke e oK
IF {STRKL .LT. 6.2 GOTO 1861

C
11 F=F*RHOFAC
RETURN
END
SUBROUTINRE POLYGNCRC: YT, K. ¥, N F)
C

15 =i s ol s o6 46 206 o 388 2 900 3 e o G Sl S0 16 206 50 506 0 306 31 6 o 2 2 b st e 6 e o oA e 206 b 0 o S0 3 0 o S e S e e SR o o R i R e e S0 R e e R e o Ok K

BE MULTIPLIED BY SCALING FACTOR (=13 34 FOR INPUT KM.
T/Mx%32 AND QUTPUT IN MILLIGALS) AND DENSITY IN CRLLING
ROUTINE.

NOTE THAT ¥<{> AND ¥YC ARE BOTH SPECIFIED RS POSITIVE DOUWN
¢ 344 e e e s oA o 5 o o i e ot 346 34 3 3 of SR 380 20 3 3 e sk 30 5B ol e ol 3 e B U o oo i 3Bt s 3B s 0 SR S ol T o o e e o ok e R e e e S ol e o s e e ke e ok s e

C SUBPROGRAM TO CALCULATE THE VERTICAL GRAVITATIONAL FIELD DUE
C TO A BODY INFINITE IN ONE HORIZONTAL DIRECTION AND OF CONSTANT
C CROSS-SECTION. METHOD REFERENCE TALWANI. WORZEL., LANDISMAN

C JGR64. P49, JANUARY 1959. CROSS-SECTION OF BODY IS POLYGONAL.
C ARGUMENTS DEFINED AS FOLLOWS-

c ' INPUTS

L XC.¥C X AKD ¥ COORDINATES OF POINT OF CALCULATION

CHN NUMBER OF SIDES TO POLYGON

C XY YECTORS STORING COORDINRTES OF POLYGON VERTICES

c OUTPUT

cCF VYERTICAL FIELD AT (XC,Y¥C> DUE TO POLYGONAL BODY. MUST
C

C

C

C

c

69-6



A

DIMENSTION X{4), ¥d{1>

F=@.
PI=3. 141592
ZERQ=. 1E-6

C
12 b 2 o 2 ok e s e st b o 6 380 o e ke b o b e 3 3k b e b 3 5 b 38 Sk sl B she sbe sk she b ¢ b s 3B o o ol o8 o8 5B R e S e 2 o4 T e Mo b e ok e e s e sfe s s e o o ol o e ok
C INITIAL YALUES OF “A” FUHCTIONS DEFINED FOR USE IN DO-~LCOP
I e 3 e e e e o e o e o e 56 o e o o e S e 2 e 2K A0 3 e o e 3B e afe s s s ke sfe e s S s s b e ke 3 b e o st e s ke ke o Sk e e sfe e e s e e e ol e e e ok ke e ol ofe e e
KA=RK(N>-KC
YA=Y(NI-YL
IF <ABS<¥&®> . LT. ZERO)> GOTOD 181
IF <ABS<YA> . LT. ZERO)Y GOTO 1a3
TNTHTRA=YA/XA
THTARA=ARTHANZ2 (YA. XA>
CSTHTA=XA/SART ( XA*XA+YA*YH)
GOTO 124
163 TNTHTR=@,
IF <¥A .GT. @ » GOTO 185
THTR=PI
CSTHTRA=-1.
GOTO 124
165 THTA=8.
CSTHTR=4.
GOTO 184
164 THTA=8, S+PI
CSTHTR=@,
TNTHTA=99999,
c
58 she e 2ok e dhe s afe 3 sfe 3 2 3 21 3 90 2 e e e o e 0 2 e 2 o 28 3 o8 3 2 R o 3 2 3 51 2 30 2 e o ¢ e o e e e e A 3 B ke 2 o8 s e e o e e e ol e e ofe ke
C INITIAL WALUES OF “A” FUNCTIONS STORED FOR USE AS FINAL YALUES
C OF “B” FUNCTIONS
(54 e 34 3¢ 5 o e e 3 e S 1R 3B e S o SR OB e 3 e o o e 8¢ St S o o o e e o 34 o8 3K e e i 4 S8 e e o e e e o S sk afe 3 e e S s e o o e Sl e e o e o
164 TNTHTC=TNTHTAH
CSTHTC=CSTHTA
THTC=THTA
XCAR=XA
YCA=YR
C
I e she e sl s e she e sk she e e e e ot ob e i o b o 2 e S e e e 36 b s S o e b o o8 bk st s ok she s 300 30 3R b ok o8 e e e A 30 50 ke 53 ol e e o6 A ok ke e sk sk ot ke ke
C ENTER LOGP 7O CALCULATE THE CONTRIBUTION FRMO ERCH SIDE IN
C TURN TO THE TOTAL F 8ND RDD IT INTO F,
I e et e e sfe ofe e e sfe e She e e e s s o she 38 b 3t o s st abe sbe 3 s she oh o s e e e e s ot s e e o b o o8 sl Sk sk sk b e 5K ol b ol o e e ol ke e o8 b o sk e e ke ke ok ok sk
DO 12 I=1. N
C
2 e st ot ke e e o o o8 o0 o ol 2 S0 3 2 80 20 b 5420 3 o 5 e S 58 28 Sl 3 3 3K e s b ot 30 e o o ok e ol 3B ok o o e S0 e o ol SR o e S e Sl e e o ol o o sk i ok
C IF I=N, THE CIRCUIT OF THE POLYGON IS ABOUT TO BE COMPLETED AND
C THE “B“ FUNCTIONS REQUIRED ARE ALRERDY STORED RS “C-” FUNCTIONS.
(2 e 2he e e he st e she s ol 3 she s e 3 e ae ke 3 3 she b she e e she s she 3K o s e s s s e 240 o 2 o o s e e xge o B 2 S o e she b 30 o4 v o ol o o b e o R HHOR SR oK Sl ol ol
IF <I .HNE. N> GOTG 2@z
XB=XCH
YB=YCH
IF (ABSIXB)Y . LT. Z2ERG> GOTO 281
THTHTB=TNTHTC
THTEB=THTC
CSTHTB=CESTHTC
GOTO 284
262 XB=X<{I)-XC
YB=Y(I>-¥C

11 e s A e 3 3R S e 30 s S S 3 30 e 3 0 50 1 34 50 3 8 S o ofe s sk e ol o sfe s she st s e o e o ol e e e ook e ke o she e e S e e e ade ke s et e e s s e e e e st e o o
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€ CASES WHERE POTINT B AND THE POINT OF CALCULATION LIE IN THE
C SAME HORIZONTAL OR YERTICAL PLANE REGUIRES SPECIAL TREATMENT
(5 a4 v 4 o1 o e st s e e 340 3 ok e e o ot ot o s o ol S o o ol o o o s ofe b oK 538 00 e 40 A S 0B o o S o ok SR o e e ok e e o o408 oM oS o o R e o o e o OB
IF (ABSCXBY LT, Z2EROY GOTO 291
IF <ABS<YB» .LT. ZERQ> GOTQO 283
TNTHTEB=YE/XB
THTB=ATANZ {YB, X&)
CSTHTB=XB/SART{(XB*XE+YB*YE)
GOTCG 294
23 THNTHTB=Aa.
IF (¥B . GT. 8.)» GOTO 265
THTE=PI
CSTHTEB=-1.
GOTO 294
THTB=@A.
CSTHTB=1.

o
Loy
i

C
5 s s ek ok e sk s o o 3 2 o8 58 o S o 3 o o o 2ol A0 S F e 3 0 5 o o ofe e o e e e o ok o s oo e b o ok o ok o ok o ke sk ok ke ke b ok sl o o ol s e ke ok o o skt ole
C REMAINING SPECIAL CASES ISOLATED
155 30 ok o e e e 3 oK o 0 S o A S 0 o o A o o oA o G o 2 o o o e ke o S e o o0 o9 o oo o b b ok o o ok ok o o s sk 8¢ o 30 e o e o sk ke b ol o ok ol skt
204 IF (THTR . EQ. THTB)> GOTO 364
IF (¥R . EQ. XB) GOTO 266
IF (YA .EG ¥B> GOTO 207
KPHI=XB-XA
YPHI=YB-¥A
TANPHI=YPHI/XFHI
IF (TANPHI . EQ. TNTHTB» GOT0O 381
SCEPHI=YPHI*XPHI/(YFPHI#YPHI+XPHI*XPHI>
A=XB-YB/TANPHI
IF (ABSCXAY . LT. ZERG> GOTO 288
C
(e e s s 30 she s she she e e o 3 5 o s s sk sfe e ohe 3 e s s o 28 s e o ot sk o s s o SR oA e o o e o ok o e o s st e e ook o she s st sl she e s o e sk sl s e sk e ke
C CRL.CULATE FOR THE GEMERAL CRARSE
I e e b o 5 o o e e 88 b o 3 50 o o o 380340 30 o o 306 06 3 o e 3 ke o 38 3 ok e o8 4 e o o ok ol o o o s st o e o0 o sl o o0 ot e e e o o o s e e e ke
FLOG=CSTHTAR* (TNTHTA=-TANPHI) /(CESTHTB*{TNTHTB-THNPHI>)
2=A+SCEPHI+ (THTA-THTB+TANPHI*ALCGC{(FLOG) )
GOTC 481
C .
(5 3 24 3431 e e B 0 3 50 33 5 e R B e S0 o she ol 55 o e B sl 5 o 5 54 ool e sfe e S s e s s SR she s B R e S e 56 o1 A o e B e B o oo o she ol ol
C SPECIAL CASE XB=8. FIRST CHECK IS FOR DOUBLE ZERGC CONDITION
C WHICH MAKES 2 EQUAL 2ERO.
(8 o ob ok obe age s e e b e b 3 o s o 51 o6 e 0 e o 3 o 5 ok 386 8 e 6 e e o o e 3 5B o ot o 00 0 e e o ok oK o o4 ¢ s o o e o o o oo o s e e e e o ol o e ke
281 THTB=8. S*PI
CETHTB=8.
THTHTB=99999,
IF {(ABSC(YB> .LT. ZERO .OR. ABS<(¥A> .LT. ZERQ)> GOTO 381
YPHI=YB-YA
TANPHI=~YPHI/XA
FLOG=CSTHTA{TNTHTA~TANPHI)
2=="BaXA KA (THTA-THTB+TANPHI*ALOGC(FLOGY ) /A (YPHI®YPHI+XA%KMAD
GOTO 481
C
1 e sl e st 3 s 3 48 540 e 34 e 42 S e 300 o S 46 36 A0 A 36 e o 3 o0 0 o S A 6 38 A5 3 H6 6 A0 A0 e 0 o o6 e ke s e e e e Sl s e 3G S SR 3 0 DK A K I e 2 K o e s R
C SPECIAL CASE XA=XB
5 3 s e e s e e e e 0 5554 20 58 3 o o 3 4 3 e e 2 6 e ke 3 0 301 54 1 o o o e o o o e e e e e b e e ot st sl e s R S ke ke e K b ke ke o ok ke ek
206 Z=RA*ALOG(CSTHTAACSTHTB?
GOTO 481
C
D*=k***********************************************$*=K*********************
C THE SPECIAL CASE YA=¥8. HOTE THAT IF XA=8. THTH=. 5%PI
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267 Z=YA«(THTR-~-THTA>
GOTO 41
C
L5 e 0 0 3k s ok e o ofe e e obe o ke s o e 3 e e 8 SRR o o 3 5 e o o o e TR S S B S HR o S e e s o R 3B oG4 46 1 20 o o 7 S o e S A S S e e e e e e e ek o
C THE SFECIAL CASE FOR X¥A=6. NOTE THRT THTA IN THIS CASE IS . SwPFI
C THE FIRST CHMECK IS FOR DOUBLE ZERO CONDITION MWHICH MRAKES Z ZERC
(e 2 e 2 e e e o b s o o she ke ke e s sl ot s o e 5B s e b ok o o SR ST o ok S ok S 58 00 o8 s 0 0 3 e oK ook ok o o o o o o she s e e e e ol ok s ol o st ke st pobe ke ek
za8 IF (ABSCYAY . LY. ZEROY GOTC 3@i
FLOG=CSTHTE*{TNTHTB~THANPHI>
Z2==A*SCSPHI#(THTB-THTA+TANPHI+ALOGL{FLOG > »
c
C***=|¢*****************************************************#*****************
C 2 I35 RDDED TO F BEFORE LOOPING. ARLL ---A FURCTIONS RRE THEN SET
T FOR NEXT CYCLE TO PRESENT VYALUE OF ALL ---B FUNCTIONS.
I #he e ke ke e st ke b o o b 3 s 380 80 o 5 e 3K ol o o8 o 3 o8 5 e ok 38 ok 1 ob o 8 7 o o ke 5 ok sl bk o abe e sfeshe 2 s b o sk o s s s o8 i e S e o8 e s e obe ok e sl ke ke sl
481 F=F+2
C
I3 o e o b o o o8 o4 ok 3 s 2 b6 b oK st o e oo 38 5 3 5B e e 3l e Sh ok 3 s b s o o e 6 3k s ol o o s 8 S 38 290 4 6 o o oE o 5K 3 o8 e o o ook o e ol ke i o o o o sk ke
" C ALl CONDITIONS WHICH IMPLY Z=0 HAVE BEEN REDIRECTED TO STATEMENT
C 361, THUS BY-PASSING THE ADDITION STATEMENT.
(5 ok 2 sl o 54 she s o o she s S 3he s o S8 3 b o ob o8 ol o 38 36 3 3 She 36 oI 986 o 3 50 4 o o0 e 48 o 3ok b s obe o ok b e o oo s ol e ke s st e o 3 o ok ke o sk el
381 THTA=THTB
THTHTR=TNTHTB
CSTHTAR=CSTHTE
¥A=K¥B
YAa=YB
12 CONTINUE
RETURN
END
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APPENDIX 2 lo/ia

Sample set of input data

8 G
ig 10
@, @,.5,. 8,08, 55.854,.75.,8
ONE FIVE SIDED BODY
i
9. -1, 25

€, . 5

CHANGE DENSITY CONTRAST BACK TO -@. 25
-a. 2% 4
-1
CHANGE YERTEX 2 FROM 9.2. 2 TO 36,6 61
2 30,6 61
-1
e
NEW MODEL WITH EXTRA FOUR SIDED BODY
2
5,-8. 85
6,8 25
3,2 5
7.9.5
1.3. 8
2.8 8
4, -6. 1
6. 8. 25
18, 8. 2
12. 7. 6
9,2.95
%)
28. 5
~20680,
FOUR SIDED BODY WITH FIVE STATIONS AT ZERO ELEVATIOH
1
4, -0. 1
6, @. 25
18,6 2
12.7. 86
9,25
2
A FIYE SIDED BGDY
1 .
5 -0.e5
6,8 25 9,2 5 7,55 1.3.8 2.8.8
i
RDD AR FOUR SIDED BODY TO THE ABOVE
i
4 ,-0.1
6,8.25 18,8.2 12.7. 6 %2.5
3
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TT-69

ONE FIVE SIDED BODY

POSITION ELEVATION ANOMALY POSITICON ELEYATICN
CKHM. > CKM. > (MILLIGHL> ¢KM. > CKHM.
V. 6e06 6. boo ~-8. 88 50. 6o 0. 55a

1.9. 660 0. eBe -8. 45 £0. boo B. 856
9. boa 8. See ~1. 28 78. ge 1. 888
30, oea 0. 200 -8. 43 26. 868 9. rSa
40, B6& B. Bao -0. 29 99. ogo 8. Gaa
CHANGE YERTEX 1 FROM 6.0.5 TO 6,1. 7 AND DENSITY CONTRAST TO -8. 3 ‘

POSITION ELEVATION ANCMALY FOSITION ELEVATION
(KM. 3 (KM. > (MILLIGAL> CKM. 2 CKHM. )
9. eaa 8. oo -9. 87 50. 600 8. 55a

18. oea 0. baa ~8. 74 &0. aga a. 856

29. boe 8. 5806 -1, 38 70. oG 1. a9

3D. Bed 6. 268 -8. 47 £20. 6o 8. 758

48, 800 o. Baa ~-@. 23 90. aae 8. 686
CHANGE DENSITY CONTRAST BACK TO -&. 25

POSITION ELEVYHTION ANOMALY POSITION ELEVATION
CKM. > CKHM. > CHMILLIGALD CKM. 3 (KM. >
Q. B 0. Boe -8.za 50. og6 8. 559

19, aaa 0. 6o -7. 29 e, 0o B. 854

£0. aaa 6. S5ea -1. 15 8. aeo 1. 6ob

30. 666 0. 2006 -a. 39 £0. 600 a. 756

40. 06 0. gaa -0. 19 290. 060 0. saa
CHANGE YERTEX 2 FROM 9.2.5 TO 30.0. 81

FOSITION ELEVATION ANCMALY POSITION ELEVATION
CKHM. > CKHM. > (MILLIGAL? (KM, 3 CKM. 2
0. baa 8. o6 -i@6. 29 50. aao 0. 556

19, 668 8. a8 ~26. 23 60. BaB a. 85a
28, 6oo 8. 5006 -i7. 71 7e. aoa 1. gea
I, 6ao6 o. 286 -2. 71 56. 6oa 8. 754
48. 006 B. gba -6. 68 20. po6 8. aaa

AN
<M1

-@.
-a.

AN
(MI
-8
-8
~a
-
-&

Al
MI

OMALY
LLIGAHL
15

11

. 88

. BE

. 83

OMALY
LLIGAL >
N
.12

. @32

. Bg

. a4

omMALY
LLIGALD
A3

1u

a7

. 85

83

ANOMALY
CMILLIGALY

. 45
.31

o
.15
. a3

and3no jo 3idueg

£ XIANIddY



NEW MODEL WITH EXTRA FOUR SIDED BODY

FOSITLON ELEVATION ANOMALY POSITION
CKM. ) CKM. ) ¢MILLIGALD CKM.
B. 006 8. 0oo -9.47 50, 080
19. 6e@ 8. 6oL -13. 81 $08. BB
28. soe 8. 500 -1. 64 79. 600
30. 6ow 8. 2o -0. 52 80. 6o
40. GO 6. 000 -a. 24 99. 6e6
FOUR SIDED BODY WITH FIVE STATIONS AT ZERO ELEVATION
POSITION ELEYATION ANGMAL Y POSITION
CKM. > CKM. > CMILLIGAL) CKM. >
9. BEG 0. Do -9. 20 40. 0BE
20. 660 6. 6O -6. 30 60. BaO
2 $0. 6A0
I
}_l
M A FIVE SIDED BODY
FOSITION ELEVATION ANOMALY POSITION
CKM. 3 CKM. > CHMILLIGHL) CKM. >
. GBo 0. 0@6 -g. 87 40. 060
20. 6e0 0. e -1. 12 £0. BEE
20. BEE
ADD A FOUR SIDED BODY TO THE ABOVE
POSITION ELEVATION ANGMALY POSITION
CKM. CKM. > CMILLIGAL ) CKHM, )
8. vou 8. 6eG -9, 17 40. 6@
20, 600 8. 6oG ~4. 41 60. BGE
50. 00

ELEVATIDN
CKM. 3
S5a
=g=lc)
ae
758
aoe

sores

ELEVATION
(KM, 2

0. sag

8. asa

6. oGR

ELEYARTION
CkM. 2
8. @6ea
8. aua
g. goa

ELEVATION
(kM. >
8. gaE

a. aga
B. ByEa

ANOMALY
(MILLIGAL?
-8. 17

-& 13

-8, a9

-@. a?

-@. 64

AHOMALY
(MILLIGAL?
-g. a4

-a. ai

-8, g1

ANOMALY
(MILLIGHL
—-@. 21

-8. a8

-8, a4

ANGMALY
(MILLIGAL?>
-@. 24

~@ 18

-8, 85

dfa



