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ABSTRACT

The material in this report can be grouped into two categories:
1) programs that compute tilts produced by a vertically oriented expanding
rectangular dislocation loop in an elastic or viscoelastic material and
2) programs that compute the shear stresses, strains, and shear displace-
ments in a three-phase half-space (i.e. a half-space containing a vertical
slab). Each section describes the relevant theory, and provides a detailed
guide to the operation of the programs. A series of examples is provided

at the end of each section.



INTRODUCTION

Programs XPND, XPNDOl, and XPNDO2 compute the tilts at the free surface
of an elastic medium produced by an expanding strike-slip or dip-slip zone, or
both, using the equations in Press (1965). The initial and final positioms
of each zone, the amount and type of slip, station position, and a series of
flags must be specified. In addition, one of the expanding zones may trigger
the other at a predetermined position. The associated tilts are quasi-static;
that is, the only function of time is to label the position of the zone.

Program MAXVGT computes the quasi-static tilt waveforms, at the surface
of a Maxwell or Voigt viscoelastic material, produced by an expanding
dislocation loop using the equations in Rosenman and Singh (1973). In opera-
tion, the program is quite similar to the XPND programs except that the tilt
amplitudes will decay as a function of time after the introduction of a static
slip zone. If the slip zone grows (ie., the amount of slip or the position
of the zone change in time), the tilt waveshapes seen at a station on the
surface will depend upon the source-station geometry and the material's time
constants and will no longer be a simple exponential decay. The effect of the
time dependent material response on the tilts may be examined by changing the
Maxwell or Voigt time constants.

Programs ST3PHS, ST3PSZ, SHRSTN, STNRML, and DBLNRM compute the shear
stresses, strains, and shear displacements produced by screw dislocations in
a vertical slab in a three-phase half-space using the equations in Chou (1966).
Program ST3PHS computes and displays the mumerical magnitudes of shear stress,
strain, and displacement as a function of distance using a single screw dis-

location, and ST3PSZ computes the same quantities for a finite width slip zone



(modeled by two screw dislocations, with antiparallel Burger's vectors, separated
by some finite vertical dimension). STNRML and DBLNRM compute and display
these quantities normalized by their homogeneous half-space values as a
function of distance using a single dislocation and a pair of dislocations
respectively. SHRSTN computes and displays the normalized shear stress and
strain at a point produced by a single screw dislocation, or the maximum or
minimum normalized values along some profile, as a function of shear modulus
ratio.

Sections 1, 2, and 3 describe the operation of the XPND group, the
MAXVGT program, and the ST3PHS group respectively. Examples of the programs'’
operation and a listing of each program are provided at the end of each

section.
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Documentation for Programs

XPND/XPND@1/XPND@2

These programs compute the quasi-static tilt change associated
with an expanding vertically oriented rectangular dislocation loop
embedded in an elastic half-space using the equations for a static
dislocation loop in Press (1965). The input consists of the initial
and final slip zone coordinates, slip magnitudes, station coordinates,
and a series of flags that allow various options to be selected. “The
output consists of the tilt component amplitude, total tilt amplitude,
and tilt azimuth versus time; progr m XPND@1l also outputs the position
of two of the slip zone corners versus time, the slip (both strike-slip
and dip-slip) versus time, and the slip area versus time (thereby

allowing the operator to monitor the program).

Program Access and Use

The programs are intended for use on the LBL 6600B or 6600C machines
and the Tektronix (4010-1) terminal and will automatically link to the
appropriate plotting subroutines for interactive graphics. The programs
are stored on the library MCHUGH as subsets XPND and XPND@#1l. After
logging into the Tektronix (with approximately 70K of core), the programs
may be accessed using:

+LOAD, XPND ,MCHUGH
or +LOAD,XPND@1 ,MCHUGH
Once loaded, they are ready for use so that an #RUN command may directly

follow the #*LOAD command.
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Geometry

The input and output geometry is the same as in Press (1965). The x1
axis is coincident with the strike of the fault, the x2 axis is the
horizontal axis peYpendicular to x1, and the X3 axis is vertical with
its positive direction into the medium. In these programs x1 increases
to the northwest and x2 increases to the northeast. The angle

between x1 and north is assumed to be 45 degrees (figure 1).

The slip zone is at all times rectangular such that a vector
drawn from corner #4 to corner #1 points in the x1>0 direction. The
corners are labelled clockwise from corner #1 (figure 2). There are
no restrictions on the initial or final positions of the zone once the
above constraints have been applied (although probably all "practical"
problems will require that the slip zone as it expands will always
enclose all previous slip zones). If the initial slip zone configuration
is not a line or a point, the slip zone will appear to be expanding
away from a "hole" in the slip distribution (App. A, p. Al3).

Strike-slip or dip-slip or both may be selected. The slip is
held constant over the zone at any instant, but may vary in time either
linearly or exponentially. The strike-slip and dip-slip zones need
not coincide and in addition use of the 'TRIGGER' option allows the growth
of one zone to be initiated only when the other zone has reached a
pre-specified point (App. B).

The instrument or station position is restricted to the surface,

but there are no other constraints on its location.
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Procedure and Input:

The computer will automatically request the information it needs.

The first response after the +RUN command is used is:

I

a) 1 = Zone expands

1

2 Zone contracts
If 1 is entered the zone grows from its initial to its final position;

a 2 reverses the growth (i.e., the zone will "collapse” inward or "shrink™).

Then:
b) 1 = strike-slip component incremented exponentially
2 = dip-slip component incremented exponentially
3 = both slip components incremented exponentially
4 = neither slip component incremented exponentially

If a 1, 2, or 3 is entered, the appropriate slip component is incremented

—t/

ina (1 - e T) fashion from its initial to final slip value; otherwise
the slip is incremented in a linear fashion. The time constant, 1, is
internally set such that the exponential has decayed to 0.002 when the
slip zone coordinates have reached their final value. If the 'TRIGGER'
option is used, the one slip component (i.e., corresponding to the
triggered zone) remains at zero until that zome's growth is initiated;
the time constant of the triggered zone is set so that the slip in this
zone has reached 99.9987% of its final value when the zone's growth stops.

c) Do you wish the 'TRIGGER' option

'Yes' or 'No'

1) 1If 'yes' is entered. the response is:
Specify "TRIGGER' parameters in the form
D(M1) .GE. C(M2)

(".GE." is equivalent to "greater than or equal to")
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D(M1) and C(M2) are explained in Appendixes A and B. Once Ml
and M2 are entered, the response is:
Specify which slip component is to be = O.
when D (M1) .LT. C(M2)
Strike-slip = S, Dip-slip = D
(".LT." is equivalent to "less than").
After an S or D is entered, the program proceeds to part d below.
2) 1If 'no' is entered, the steps in section c-1 are skipped and
the program moves to part d.
d) Specify initial and final slip values
Right-lateral strike-slip is < O.
Dip-slip > 0. for 'X2 > 0. side' down
Format = ULIN, U1FN, U3IN, U3FN
The initial (IN) and final (FN) values of the strike-slip (Ul) and/or
dip-slip (U3) components are entered in the order given above. If both
UlIN and UlFN are zero or U3IN and U3FN are zero the computer will not
ask for that zone's coordinates.
e) Theta = angle between strike of fault
and north = 45.000 degrees
No action required. If it is desired to change theta, line 47 (XPND)
or 48 (XPND@l) in the main program must be altered before running the
program.
f) Either part 1 or part 2 or both (below) will be activated depending upon
whether or not both initial and final slip values were zero as discussed

in part g4,
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1) Specify initial and final coordinates
of dip-slip zone corners as indicated
D1X1IN,D1X3IN,D2X3IN,D3X1IN,D1X1FN,D1X3FN,D1X3FN,D3X1FN
2) Specify initial and final values

of strike-slip zone coordinates as indicated

C1X1IN,C1X3IN,C2X3IN,C3X1IN,C1X1FN,C1X3FN,C2X3FN,C3X1FN

The appropriate initial (IN) and final (FN) positions (X1,X3) of the

corners (D1, D2, D3, Cl, C2, C3) must

g)

be entered.

Coordinates of station (X1, X2)

The instrument location in the X1-X2 plane must be specified.

h)

This section only occurs when running program XPND@1.

Specify 2 corners of dislocation surface for display

1 = D1X2 = D2X1 2
4 = D2X3 = D3X3 5
9 = C1X1 = C2x1 10
12 = C2X3 = C3X3 13

Entering the numbers corresponding to

= D1X3 = D4X3
= D3X1 = D4X1
= C1X3 = C4X3
= C3X1 = C4x1

the 2 corners will cause the

position of those corners as a function of time to be displayed.

Failure to enter the 2 numbers will terminate the program.

Output:

i) MIN/MAX values of EW component
MIN/MAX values of NS component
MIN/MAX values of amplitude
MIN/MAX values of azimuth

(numerical values)

(Note tilt amplitudes are in microradians, azimuth in degrees)
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The following are plots of the EW and NS components of tilt, and
the tilt amplitude and azimuth (measured clockwise from north).
0 = Re~-start, 1 = continue

Entering O will cause the program to start over, 1 allows the program

to continue.

i) Write plot title, 80 characters

Enter any alpha-numeric title.

k) The plots are automatically labelled. The graphs occur in the

following sequence:

1) east-west component versus time

2) north-south component versus time

3) total tilt amplitude versus time

4) tilt azimuth versus time

5) Ul component of slip versus time

XPND@1 1

6) U3 component of slip versus time

7) first corner's position versus time
8) second corner's position versus time
9) area of strike-slip zone versus time
10) area of dip-slip zone versus time

In each case the computer will ask for instructions for scaling the plots:
1) set horizontal scale? Y or N (= blank)
If Y (yes) is entered, the computer responds:
min/max X values
After entering the appropriate minimum and maximum X values the program
moves to part 2 below.

If N (no) or blank (space) is entered, the program moves immediately to part 2.
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2) Set vertical scale? Y or N (= blank)
If Y is entered, the computer responds:
MIN/MAX Y values
The appropriate values must be entered, and the program moves to part 3.
If N or blank is entered, the program moves immediately to part 3.

3) Skip plot of EW tilt
Entering Y (yes) causes the plot to be skipped, entering N or blank causes
the plot to appear on the CRT.

If no scaling is indicated (N or blank entered for parts 1 and 2), the
upper and lower bounds on the horizontal and vertical axes will be the
minimum and maximum values computed by the program. For plots other
than the east-west component, part 3 changes appropriately.

After the plot is displayed, entering a blank (space) causes the
computer to respond:

@ = Re-start, 1 = New plot
Entering zero causes the program to start over, a 1 initiates a new plot
(and re-scaling if desired), and any other number allows the program to
move to the next plot.

Once the plotting is finished, or if a 're-start' is chosen, the
computer prints out the C array (i.e., the initial and final values of
the zones' coordinates and the slip - App. A), and the various flags and
time constants selected.

The format is as follows:

Cc(1) C(2) C(3) c(4)
c(5)
C(33) . . . . . . . C(36)
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IFLAG IKFLAG LFLAG IJKL NUM NEND Ml
M2 M3 KTIME K7 K8 TAU RTIME
The meaning of the flags are explained in Appendix C.

Then the computer responds:

1

Re-start with all new values
2 = Re-start with new strike-slip value and zone coordinates
3 = Re-start with new dip-slip value and zone coordinates
4 = Re-start with new strike-slip value only
5 = Re-start with new dip-slip vlaue only
6 = Re-start with new tiltmeter coordinates only
7 = Stop
Entering the number corresponding to the option desired allows the program
to be restarted either with all new values (1), some subset of new values
(2 through 6), or terminates the program (7). If options 1 through 6
are selected, the computer will ask for the information it needs as before.
XPND@2
This program operates in the same fashion as, and requires responses
identical to XPND@l. However instead of the TRIGGER option responding
'D(M1) > C(M2)' it will ask for M1 and M2 such that 'D(M1l) < Cc(M2)'.
This modification allows the triggered zone to have coordinates that are

less than the coordinates of the triggering zone such as in figure Al.

References
Press, Frank - Displacements, Strains, and Tilts at Teleseismic Distances ~

J. Geophy. Res., 70, 2395-2412, 1965.
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FIGURES AND APPENDICES FOR

XPND PROGRAMS
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Figure 1

Geometry assumed in Programs XPND/XPND@1
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Figure 2

Geometry and notation used in Programs XPND/XPND@1
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APPENDIX A

Array assignments: C array
Dip-slip zone coordinates strike-slip zone coordinates
C(1) = DIX1IN C(17) = C1X1IN
C(2) = DI1X3IN C(18) = C1X3IN
C(3) = D2X1IN initial C(19) = C2X1IN
C(4) = D2X3IN values C(20) = C2X3IN
C(5) = D3X1IN C(21) = C3X1lIN
C(6) = D3X3IN C(22) = C3X3IN
C(7) = D4X1IN C(23) = C4X1IN
C(8) = D4X3IN C(24) = C4X3IN
C(9) = DIXIFN C(25) = CIX1FN
C(10)= D1X3FN C(26) = C1X3FN
C(11)= D2X1FN final C(27) = C2X1FN
C(12)= D2X3FN values C(28) = C2X3FN
C(13)= D3XIFN C(29) = C3X1FN
C(14)= D3X3FN C(30) = C3X3FN
C(15)= D4XI1FN C(31) = C4X1FN
C(16)= D4X3FN C(32) = C4X3FN
C(33) = UlIN C(35) = U3IN
C(34) = U1lFN C(36) = U3FN

All



D(1) = DIX1
D(2) = D1X3
D(3) = b2X1
D(4) D2X3
D(5) = D3X1
D(6) = D3X3
D(7) = D4X1
D(8) = D4X3
D(17) = Ul

APPENDIX A (cont'd)

D Array

(working array)

Al2

D(9) = CIX1
D(10)= C1X3
D(11)= C2X1
D(12)= C2X3
D(13)= C3X1
D(14)= C3X3
D(15)= C4X1

D(16)= C4X3

D(18) = U3



The coordinates are incremented linearly:

i{e., (initial) + [(final-initial)*(time)]

Examples of slip zone expansion:

S -—
7 7
X X

£\

v \

X3 X3

\ \
X3 / N X

If the contraction option is entered the zone's growth will be the

reverse of that shown above.
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strike-slip

ULFN

U1lIN

dip-slip

U3FN=
U3IN

If both dip-slip and strike-slip are present, and if the two

zones start growing at the same instant (if not, the 'TRIGGER' option

must be used), then two of the various possibilities may be as shown

Note that the dip-slip and strike-slip zones need not be spatially

coincident; it is only necessary that they start growing at the same

instant.

Al4
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The slip magnitude is constant over the zone at each instant, but

may change in time as shown:

slip

(1.-e(~t/tau))

inear
—{linear
|
"~ TIME
t=t] S Xl t:=t2
- X
1
o —
| [
o |
| | 1 |
vV | v
Xq | X, o | |
|
| |
A | - | ’
slip l s1ip A ] ’ |
-
| ! l |
. ; |
S 1 ' Sp - 3'“—‘*~-n !
! | 1 o | |
X1 X,,
1
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APPENDIX B

Trigger Option

To simulate a growing slip zone that has both dip~slip and strike-
slip components, two sub zones are specified: one that is pure strike-
slip and one that is pure dip-slip. 1If the two subzones are not
temporally coincident, the growth of one must be tied to, or initiated
by, the growth of the other. The 'TRIGGER' option allows one zone to

trigger the expansion of the other.
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For example:

strike-slip zone (S)
i
‘\J IA ‘B 'C |D
| ‘ |
X ' S~
; 7 Xl
) ! |
i ! \
{ ! t
I I dip-slip zone (D)
X3
\
UL T y1pN
ULlIN |
| ; > TIME
Yinitial final
U3 A ! ‘
| u3FN \ l -
! ‘ '
| |
U3IN '
t % > TIME
t, .. . t_,
initial final

g
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In this example the strike-slip zone (S) expands such that corners
3 and 4 are stationary and 1 and 2 move to position D. When C1X1 or C2X1
is equal to or greater than D1X1 or D2X1 (as happens at time = tB)’ slip
starts on the dip-slip zone (D) and the dip-slip zone expands. The posi-

tion of Cl1 (or C2) determines whether or not the dip-slip zone is growing.

1 because no slip on the D zone

Therefore in this case, M1 = 9 and M2

occurs until C1X1 > DIX1IN (i.e. D(9) C(1)), and a 'D' is entered so

jv

that the dip-slip component is zero until D(9) > C(1l). Other cases can

be generated using the options and geometries discussed previously.
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APPENDIX C

Definitions of Some Parameters

IFLAG - this flag determines whether the zone expands or contracts
LFLAG - determines whether the slip increases linearly or exponentially

NUM = total number of points used in plotting

IJKL = index equivalent to initial position of zone
= (.075 * NUM) + 1.0
NEND = index equivalent to final position of zone

NUM -IJKL

(NEND and TIJKL are used for scaling the time axis).
TAU = time constant in exponential = - (NEND-IJKL)/6.
KTIME = index equivalent to the amount of time that triggered zone has in

which to expand

= NEND -1 .
trigger
RTIME = index equivalent to time that zone is triggered
- Itrigger
K7 = NEND - 1 )
) used for scaling the time axis
K8 = NEND + 1 )
M1)
) defined by trigger option : D(M1) > C(MZ)
M2)

M3 - defined by the requirement that D(M3) = 0.0 when D(M1) < C(M2).
Therefore M3 = 17 if 'S' is entered in the trigger option, and M3 = 18
if 'D' is entered.

IKFLAG: determines whether the program is restarted () after a plot,

a new plot is displayed (1), or the program continues (any other number).
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EXAMPLE FROM XPND
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EXAMPLE FROM XPNDO1
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1 CELETE(LGC,GUTFUT,XPND)

2 XPND.

2 CXxXIT.

4 LIBCOPY(GRAPHIC,TXLGO/RR,TXLGGC}

S LIBCOPY (JUDRATSNPLGO/ kKo NPLGO)D

6 DELETE(LGG,UUTFUT,XPND)

7 RUN786(S)

8 LINK(F=LGDF=TXLGO,F=NPLG0,3=APN()

9  XPND.,.
10 FIN.
11 EOR
12 PFOGHAM XPNO(TAPETTY=201+FILM=TAFETTY,,TAPE7=TAPETTY)
13 CCMMON/TARPCOL/ZTVRPUL(B)
14 COMMON/TVTUNZ/ITUNF(30)
15 COMMON/JPLOT/XLT o XRT 4 YLCy YLP o MAUXyMAJY oKX (2) KY(2)
1é TLTITL(B) LU LTF s LNLGXyLNLGY NCUXHNCLY,,LTITL2(8)
17 GTIMENSICHN IFET (8)
18 DIMENSICHN TEWI(EQP ) ,TNS(BGO)sTAMP(500) 9 TAZM(E00),T(E00)
19 PIMENSION U{20),CU40) yA(30)
20 LATA ‘(TIME,PTIM"_"(CHFCK,MlyMZ,MSQAAA/l e9levloevterlor ar=1e 234E“‘30/
21 CALL FET(ELTAPET 4 LFET43)

22 IFET(2)=TFET(2).0F Q00N 0010 CO0OO0 0000 0O0O0O0Y
23 IFET(8)=IFET(8).CF.40GL 030G GOOCC 0000 0COOB
24 CALL FFT(SLTADRET7, IFFET4=8)
25 20 CONTINUE
26 MSTART =Y SWRITF (7,417}

27 12 FORMAT (*¥1=20NE EXPANDE®*,/,

28 1 ¥2-70N& CCONTRACTCY,

29 CALL GETNUM (A) SIFLAG=A(1) $WRITE(7,15)

30 15 FORMAT(*4=CSTRIKE=-SLIP CCMFINENT INCREMENTEL EXPONENTIALLY*,/,
31 1 ¥2=DIP-SLIP COMPONENT INCIFMENTED EXPCOCNENTIALLY¥*,/,
22 1 ¥3=BCTF SLI? COMPCUMCNTS IMNCREMENTED EXFONENTIALLY?Y,/,
33 1 ¥4=NETITHER SLIFP CCMPCLMNENT IMCFREMENTED EXPCNENTIALLY*)
34 CALL SFTMUM (A) FLFL2AG-A(1)

35 CALL WRITEGL(TRFIGG ¥ 40192, 39yKCHECK) $CALL WRITE4

36 CALL GUTNUM (A) 3C(33)=A(1) $C(34)=A(2) $C(35)=A(3) $C(36)=A(4)
k¥4 00 13 I=1,32

38 13 C(I)=0,

29 122 IFI(C(35) +EQs 0w oANDW C(36) +FEQs 0s) GO TC 100

40 CALL WRITEZ(C)

L1 100 IF(MSTART LFQe. 2) GC TC 12¢

&3 CALL WRITE3(C)

44 101 IF(MSTART LEQ. 2) GO TO 122

45 WRITE(7,44)

LE 4 FORMAT(*COCKCIMNATES OF STATION (X14.X2)¥)

47 CALL GETHNUM (A) $X4=4 (1) IXx2=AL(2) STHETA=4LS,

«8 123 WRITEAT7,7)THETL

49 7 FORMAT(®¥TRETA=ANGL:L BLIWFEN STRIKE OF FAULT*,/,

co 1 FANUY NCORTH=¥,F 10 . 09% QrGREELY)

1 X3=(0» gNUN=SC IJKL=te A7SXNUM) ¢4,

€2 IF(C(35) «ECe0 42100 C{3¢)FC.0.)6GG6G TO 151

F3 IF(C(33) eFQeQae AMDWL L34 eFCane) B0 TC 152

54 GG TC 153

3 11 D0 154 I=-1416

£6 154 C{I)=p.

57 GG TG 1%3

58 152 D0 155 I=1€,32

ASY



24 MAY 76

59
60
61
62
€3
64
€5
66
67
€8
69
70
71
72
73
74
75
76
77
78
79
8c
81
82
83
84
85
86
87
88

107

108
109

110
111
112
113
114
115
116

155
153

104

181
180

182
114

16
19
18
11

1052453 MCHUGH +XxPiD PACE 2

C(I)=g.

CONTINUE

NEND=NUM=IJKL $TAU==(NENC-IJKL) /€.,

DO 1103 I=IJKL.NEND

DO 104 K=1416

IF(KsLELB)LL1=K SIF(K.LE +8)L2=K+8

IF(KeGToaB8sANDoKsLE.1B6)L1=K+8

IF(K.GT.B.ANO. KQLE.16)L2=K‘16
DUKY=(((C(L2)=CIL1))/{NEND-IJKL)II*(I-TIUKL))+C(LY)

TF(LFLAG.EQe1 +ORGLFLAG.CQe3ID117)=( {1 +=EXP{(I-TIJUKLI/TAUII*(C(34)~-C
1(331))+C(33)

IF(LFLAG.EQ.2s0R.LFLAG.EQ+2)D(18)=((1.-EXP {(I~-IUKL)/TAU))*(C(36)~-C
1(35)))+C(35)
IF(LFLAG.EG.1)B{18)={(C(3E)=C(35))/(NEND=-TUKL)I*(I-TUKL))I+C(35)
IF(LFLAG.EQe2)D(17)1=({(C(3L)=C(33))/INEND=-TUKL)) *(I-TJKLII+C(33)
IF(LFLAGLEGs4)D(17)=(((CL3L)-C(33))/(NEND-TUKL))*(I-TJKL))I+C(33)
IF(LFLAG EQs4)D(18)=(((C{3E)=-C(3E))/(NEND-TUKL)) *(TI-IJUKL)I)+C(35)
IF{(TRIGGR.NE+3IHYES)IGO TO 1€6
IF(TRIGGRLEQs3HYESANDD(VM1)LTC(M2)3GO TO 114
IF(TRIGGR.EQe3HYESANC.D(M1)2GELC{VM2))KCHECK=KCHECK+1
IF(KCHECK.EQ.1)KTINME=NENC-1

IF(KCHECK FQ.1)RTIME=I $IF(M3.EQ.18)G0TC 180

D0 181 X=9,106

L1i=K+8 ¢L2=K+16

D)=L (LC(L2)=CILL N /IKTIME))*(I~RTIME))+C (L1)

R0 TO 114

DO 182 K=1,8

L{=K tL2=K+?

DIK)=(T{C(L2)Y =CL{LL )/ (KTIMENI*(I-RTIMEI)+C (L]

IF(TRIGGREQs 3HYESJAND«D(P1)«LTC{M2))ID(M3)I=0,
IF(TRIGGFEQe3HYES ANDNIM 1) ¢LToC(M2) AND«M34EQe17Y6G0 TO 9
IFITRIGGR.FQa3HYES.ANG.D(M1) oL TeC(1+2) «ANDs¥3.EQ.18)G0 TO 10

GO T0 11

D0 16 M=G, 16

D(M)=C(M48) 3G0TO11

DO 18 M=1,8

D(M)=C (M)
IF(TRIGGR+EQsa3HYESANCoO(M1) oL TeC{F2) sANDsL (M3I)sEQ.0.)GC TO 15€
IF(TRIGGREQeIHYESANDD(M1)+GFaCI(M2) +ANDSLFLAG.EG.1
1 oANDsM3.EGe17)D(M3) =((1. -EXPL{I-RTIME)/
1 (=KTIME/E6))})*(C{3L)~C(33)))+C(33)

IF(TRIGGRWEG IHYESAND.D(M1) e GELC(M2) o AND+LFLAGLEC.3
1 oANUe M3eFQe17ICIMII=((L e~EXP((I=RYIME) /(-KTIME/EL)))*(CLIW)-C(33
1)))+C(33)
1 AND+sM3 EQe18ID(IM3I)=((1.-EXPL(I-RTIME )/

1 (=KTIME/64)))*{C(3€)~-C(3£)))+C(35)
IF(TRIGGRWEQe3HYES.uNUsG(M1)eGE«C(M2 ) sAND LFLAGSEQ.3.,AND,
1 M3.EQe18)D(M3IV=((1e-FXP({I-RTIME)/{-KTIME/64)))*{C(36)=-C{35)))+CHl

13%5)
IF(TRIGGFEQe3HYESAND.O(M1) e GE«C(M2) sANDLFLAG.EQW1

1 +ANDeM3I.EQ.18)D(MI)=(((C(2E)~C(35))/

1 (KTIME) ) *¥(T-RTIME))+C(35)
IF(TKIGGR4EQ.3FYESANDD{ML) oGEsC(P2) sANDoLFLAG.EGC 4 sANDJM3.EG.18)

1 CIM3)=(((C(36)~C(35))/(KTIME) I¥(I~RTIME))+C(35)
IF(TRIGGR.EQs3HYESANDD(M1)sGEC(M2) «ANDJLFLACJEQ.?2

1 «ANDWM3.EQ.17) D(M3)=(((C(3L)-C(33))/

1 (KTIME))*¥(I-RTIME))+C(33)

AsS
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117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
1467
148
149
15¢C
191
152
1563
154
155
156
157
168
1€9
16¢
161
162
1€3
164
16%
166
167
166
1€9
170
1714
172
173
174

IF(TRIGOR EQeZHYI S AN WO(MI) «GE oC{F2) e ANDoeF3EQe17 +ANDLLFLAGEQW4)
1 DM =(({C(3W)=-C {33} ) /(KTIMZ))¥{TI-RTINME))+C(33}
456 CALL CMPTLT(Dy X1 X249 X34 T14T2)
TF(D01) e AE W03 ) eOKWDIS5)NED(7) eCRaD{2)eNE.O(8)
1 0P WD(L) NFD(B) e 0xaD(3) NEWD(11)0RB(13)V.NE.D(15)
1 «CR.C{10) ehEoU(16)e0FD(1)eNELC{LL)IWRITE(7467)
67 FCRMAT (*CCFRNEES NOT INCREVMENTING PROPERLY*)
T(D =T sTEW(T)=T?
103 TAS(I)=T14
K7=TJKL-1
LO 106 I=1.X7
TEW{I)=TFW(IJKL) $T(I)=1I
106 TNS(I)=TNS{IJKL)
K8=NEND+ ¢
DO 107 1=K84NUM
T =T $TEW(I)=TEW{NMFK])
107 TNS(I)=THS(NEND)
IF(IFLAG.LGs 2)G0 TC 103
A=TEW(1) $B8=TMNS (1)
DO 109 1=1,MUM
TEW(D)=TFEW(DY-A
109 TARS(T)=TPrSAHI) -k
GO TO 11¢
108 DO 111 i=1,NUM
TEWII)=TFWINUM)-TERW(T)
111 TNSCI)=TAS(NUM)=TNS(I)
110 CT=COG(THETA*.[1745)
ST=SIN(VRETA ®*,y17 400
NC 21 I=1,NUM
B=TEW(I) FA=TNS(1)
TAS(I)=A¥CT+B*ST
TEZW(I)==2%ST4+BYCT
TAMPUINY=SQRTU(TEWCI)**2)Y+ (INS{1)*%2))
IFITNSUIYED Qo) TNSH(TI ) =1 4F =20 .
TAZM{I Y= (ATANC(T W I D) /ZTHS(INI)I*(180e4/ 20141592€)
TFATNS{I)elTeQs)TAZM(T)=TAZM(I)+180,
TRFATAZMIUT) T 00 ) TAZM(T)=TAZM(I) +3€Q.
21 TFA(TAZMIUI) oGT 360 ITAZM{IN=THZM(I) =360,
TEWMIC=TFEH(L) TTNSMID-TNS (L) £TAMPNMD=TAMP (1) STAZMMD=TAZM(1)
TEWMIN=TOWMAX=TEWMIS BTNSMIN=TNSMAX=TNSMID
TAMPMM= TAMPMX= TAMPENML 3 7AZNMIN=TAZMMX=TAZMMD
ne 160 I=4,NUM
IF (TEW(T) LT TEWMIIITEHMINSTER(])
IF (TEWC(T) JGTs TEWMAXITEWVAX=TEY (])
IF (TNSH{T) JLTse TNSMIMDTRNSMIN=TNS(I)
IF (TNSH(I) «GTs THEMLXITMNSMAX=TNS(I)
IF (TAMEA(I) LT, TANPMMITAKEMN=TAMP(I)
IF (TAMP(I) «CTe T3 M) TAMPMX=TAMP(I)
IF(TAZMA(I) JLT.e TAZMMN)TLZMMN=TAZMI(I)
TF(TAZM{T) oGTHw TR VAYITAZLI MAzTH2MA(TI)
160 CCANTINUE o
WRITE (7 ¢ 17 ) TEWMIN, TEWMAX,) TANSMIMy ITNSMEAX s TAMPMNSTANMPIMXy TAZMMNy TAZMMX
17 FORMAT(*MIN./MAXs VALUZS CF EW CCMPONENT*432X4E10+4392X9E10¢397,
¥MIN G /MAX . VALUES CF MS CCMOPOMNENT*32XsE10e392X9E10e397
FMING/MOXe VALGLES CF ANMPLITUDE* 35X 4E10e392X9E10e397
¥MING/MAX Y JALUES OF AZIMUTH* 43X 9F104392X9F 10397
*(NOTE TILT AMPLITUUES Aft IN MICRORADIANS*,/,
¥AZTIMUTH IN DEGRELS)*)

N TN TN

ASL
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17¢% WRITE(74170)

17¢ 170 FORMAT{*THE FGLLOWING ARFE FLOTS CF THE EW AND NS¥y/,
177 1 *COCMPONENTS GCF TILT, ANC THE TILY AMPLITUDE®*,/,
178 1  *AND AZIMUTH (MEASURED CLOCKWISE FFCM NORTH) ¥4/,
179 1 ¥p=RE~-STAKRT, 1=COMNTINUE*) :

180 CALL GETNUM{A) BIKFLAG=A(1)

181 IF(IKFLAG. Qe ) GO TO 113

182 LU=7  SLNLGX=1 PLNLGY=1 $PCLX=2 ENCLY=?Z

183 WRITE(74199)

134 199 FORMAT(*WRITL PLOT TITLE, B89 CHARACTERS*)

185 READ(742C0)(LTITL(UM) 4 JUM=1,48)

186 200 FOFMAT(8A1Q)

187 KX(4)=40HTIME~ARSTTY

188 KX(2)=190HRARY UNITS

189 KY{1)=10H EW TILT .

190 KY(2)=10H PARIX =S 3MAJSY=410 SLTITL2(1)=1
191 903 XLT=TLLIEXRT=TI(NUNM) FYLC=TEWMIN 3FYUP=TEWMAX

192 WRITE(74,70)

193 70 FORMAT(*SET HCKIZONTAL SCALF? Y OR N(=RLANK)*)

194 RPEAD(7,6€)CHARAC $IF(CHARAC.EGQs1HN.OR,CHARAC.,EQ.1H 1GC TO 71
19% WRITE(7,72)

196 72 FOFMAT(*MIN/MAX X VALUES*)

197 CALL GETKNUNM(A)  $XLT=A(D) SXRT=A({2)

198 71 WRITE(7,472) )

199 73 FORMAT(*¥SEY VERTICAL SCALE? Y OR N{(=BLANK)¥*)

200 READ(74,6£F)CHAPAC RIF (CHARAC +EQe1HN.CR.CHARAC.EQs1H )GC TO 74
201 WRITF(7,75)

202 75 FORMAT(*MIN/M.x Y JA_URCH*)

203 CALL GETNUM(AY gYLC=41(1) sYUP=A(2)

2C4 7h IF(TEWMINSEQeTEWMAX)YLO=YLP~1

205 IF(TENMIN'EOQTEWMAX)YUP:YUF#]_.

206 WRITE(741)

207 1 FORMAT{*S<KIP PLOT CF EW TILT?%*)

208 READ(74,€€) IJVAK

209 66 FORMAT (A1)

210 IF(IJVARCEG.1HN+OR,TUVARLEG.1H JCALL PLOTS(TEWsT 41 +NUM)
211 WRITF(7,19) 3ICALL GETNUMIA)IRIKFLAG=A(1)

212 TF(IKFLACGEC.)GOTOC1L13FIF (IKFLAGLEGC.1)GOTO903

213 9pp KY{(1)=40H NS TILT FXLT=T(1)8XRT=T (NUM)

214 KY{(2)=1¢GH

215 YLC=TNSMIN $YUP=TNSMAX 3 WRITE(74+70) BREAD(7,€6)CHARAC
216 IF(CHARAC.EQ «1HN,ORL,CHARAC.FQ.1H )GOTO710

217 WRITE(7472)+CALL GETNUMIA) IXLT=A{1)BXKRT=A(2)

218 740 WRITE(7,73)ErRFLO(T7 466)CHAFAC

219 IF{CHARAC.FQ.1HNOR.CHARACLEQs1H JCOTO74Q

220 WRITE(7,75)TCALL GETNUM(AIRYLC=A{1)3YUP=A(2)

221 740 IF(YLOLEG.YUP)ALAA=YLOSIF(YLOLEQ.RPAA) YUP=YUF+1.

222 IF(YLO.EC.AAR)YLO=YLC~-1,

223 WRITE(74910) TrEAD(7,EE)IJVAR

224 940 FORMAT(*SKIP PLOT CF NS TILT?*)

225 IF(TJUVAR.EQe1HNWORIUVAR.EGCL1H YCALL PLOTS(TINS,Ty1,sNUM)
226 WRITE(7419)

227 19 FORMAT(*¥p=FE-START, 1=NFW FLOT*)

228 CALL GETNUNM(A) SIKFLAG=A(1)

229 IF(IKFLAGLEG.)IGO 1O 113 S$IF(IKFLAC.EQ.1)GLTC300

230 911 KY(1)=10HTILT AMPLI $XLT=T(1) SXRT=T (NUM)

231 KY(2)=10HTUDE

232 YLC=TAMPMN SYUP=TAMPMX TWRITE(7,70)8READ(7,€6)CHARAC

AS)H
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TF(CHARAC.TN1HNL,ORJ.CHARACLEQ.4H IGOTO7414
WRITE(74,72)3CALL GETLUMIA) SEXLT=B8(1)IXRT=A(2)

WRITE(7,73)3ER¥AD(7,606)CHAFAC

IF(CHARPACEUe1 MUKW LIFARACEQe1tt VCEOTC7L2
WRITE(7,75)9CALL GFTHUMCAIEYLO=A(1)$YUP=A(Z)
IF(YLSEGeYUPYAAA=YLORIF (YLDLEQsARA) YUP=YUF+1,

TF(YLODLEG. AAAYYLND=YLOD=1.

WEFITE(74912) 3READ(7,66)TJVAR

FORMAT(*SkIP PLCT CF TILT AMPLITUDE?T™)
IF(IJVAREGCeIHNSORWIJVARLEGCCLH JCALL PLOCTS(TAMF 3Ty 19NUM)

WFITF {7 ,+9)¢CALL GFTNUM(A) tIKFLAG=A(1)

IF(IKFLACLEQeICUTCL1 s4IF (IKFLAGLWEQ.1)GOT0911

KY(4)=4gFTILT AZIMU  FXLT=T{L)}EXRT=T (NUM)

KY(2)=1QgHTH TYLO=TAZMMN TYUP=TAZMMX

WRITE(7,75) BREAD(7,66)CHARAC
IF(CHARPACLEQ 1hN. URJCHARAC.EQ«1H )GOTO743

WRITE(7,72)FCALL GETHUMIAYIXLT=A(1)EXRT=A(2)
WRITZ(7,73)ERERAC (7 460 ) CHARRD
TF{CHARAL LG e {HN.ORLCHARAC JED«1H YGOTO744

WRITE(7,75) 4 CALL GFTNUMIAIEIYLO=A(L)BYUP=A(2)

IF YL i Ge YUPYRAAZYLORIH (YLD, EQeAAA)Y YUP=YUF ¢4
TF(YLOLEQJARA)YLO=YLC-4,

WKITE(749944) SRIAD(7T,66)TJVAR

FORMAT (*SKIF PLOT CF TILT AZIMUTH?Z®)
IF(TUVARWFQe1BMeCReTIUVAR.ECotH YCALL PLOTS{TAZMs Ty 14NUM)

WRITE(7,68)Y(CLI),I=1,36)

FCRMAT (G (LF12e2497))

WPITE (7B IFLACY IKFLLGy LFLAGy TUKLyNUMZNENT 4ML9M24M3,KTIME,K74yK8,
TEUSKTIME

69 FCPMAT (7 TI40+7 9511907 1043}
1132 WRITE(7,115)
115 FOPMAT(*1=FE-START WITH ALl NEW VALUES*,/,

11¢

23

117

25

N

¥2-RE=-START WITH N W STPIKE~SLIP VALUE AN{ ZONE CCORDINATES*,/,
*3=RE-STAFT WITh N™W [LP~SUIF VALLD ANU ZCNE COCRCINATES*,./,
BRI =STAFT WITH NEW STRIKE=-SLIP VALUE CNLY*,/,
¥C_DF-STAFT WITH NCY DIP-SLIP VEZLUE ONMLY*,/,
¥G=PE-START WIThH NW TILTFETER CCCRDINATES CNLY*,/,
¥7=-ST0P %)

ChLl GETAMUMUASY BMOTART=A(1)

IF(MSTART.FR42)GOTC116 RIFIMSTARTLEQ.3)GCTC117
IF(MSTART JEQa4)COTO118 BIF{(MSTART.EU.5)G0T0149
IF(MSTART.EQ.E)GOTC121 ITF({MSTART«EQ.7)G0TCE3g

GC TO 2p

WHRITE (7,12)

CALL GETHUMCA) $IFLAG=a{1) ZHRITEA{7,15)

CALL GETAUM(A) RLFLAC=AL(L)

WRITE(7,23)

FORMAT (*ULIN,ULFN®)

CALL GETANUMIA) 50331 =6{1) 3C(34)=A(2)

CALL WRITEG(TRIGHE yM1 M2y M2, KCHECK)

GO TO 1yv

WRITE(7,12)

CALL GETNUM(A)Y STFLAG=A(1)

WRITE(7,15)

CALL GETNUNM(A) SLFELAGL=A(L)

WRITZE(7425%)

FORMAT{*UIIN,UZFN*)

CALL GETAUM(A) 3C(35)=A{1) 3C(30)=A(2)

ASSY
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291 CALL WRITFGL(TRIGGHR yM1eM29M3I4KCHECK)

292 GO 10 j22

293 118 WRITE(7,12)

294 CALL GETNUM(A) SIFLAG=R(1)

295 WRITE (7,415)

296 CALL GETNUM{A) BPLFLAG=A(1)

297 WRITE (7,423)

298 CALL GETNUM(A) $C(33)=A(1) $C{3I4)=A(2)

299 CALL WFITEL(TRIGGR M1 4M2,4V3yKCHECK)

300 GO TO 123

301 119 WRITE(7,12)

3C2 CALL GETNUM(A)Y SIFLAG=A(41)

3063 WRITE(7415)

304 CALL GETHhUNM(A) BLFLAG=A(1)

365 WRITE(7425)

306 CALL GETNUM(A) $C(35)=A(1) 3C(36)=A(2)

307 CALL WRITEGL(TRIGGR M1 4M2,MZ,KCHFECK)

308 GO TQ 123

3209 120 WRITE(7,4)

310 CALL GETNUM(A) TX1=A(1) gTXz=A(?2)

311 CALL WRITEL(TRIGGR ¢M14M2,4MZ4KCHECK)

312 GO T0 123

313 630 SToP

314 ENC

316 DIMENSION D(20)}

317 A4=A2=A3=A4=B1=B2=83=B4=0.

318 DA1=DA2=0A3=DA4=DB1=082=0832=0B4L=0.

319 U1=0(47)

320 U3=0(18)

321 IF{U1.EQ.0,)G0 TO

322 CALL TILY(C(17)9eX14X2yX3,C(11),0(42)4yA1,4B81)
323 CALL TILTU(CU(17)4X19%X2:X3s0(9),D(10),A2,82)
324 CALL TILT(O(L7) ¢X 49 X2eX340013)4D{14)4A£3,483)
325 CALL TILT(D(17)4X19X2+%X3501(15),4,D(1€)4A4,84)
326 1 IF(U3.EQ.C.,)GO YO 2

327 CALL DPSPTL(D(18) 4yX1yX29X3+0(3),0(4),0A1+0E1)
328 CALL CPRSETLID(18)4X1+X24X3,D(1),0(2),0A2,0E2)
329 CALL DOSPTLI(D(48) 9X19X24X3,D0(5),0(6),CA3,DE3)
330 CALL CPSFTL{D(18) s X1y X24X3+40(7)4D(8B) sLCALLDEL)
331 2 Ti=A1=A2-A3+AL+DA1-DA2-DA3+DAL

332 T2=B81-B2~-b3+b4+0B1-082-0B3+0B4

333 RETURN

334 ENC

335 SUBROUYTINE TILT(U1+X14X29X34P19P3,T1,72)

336 P=SQRT ((X1~P1)**¥24+X2** 24 (X3=-P3)*¥2)

337 RP=R+P3

338 T1=(U1/12.5664) % (Xp*{X1=P1)*(R*RP=(R+2.*P3)*¥(2.¥R+P3)) )/
339 1 (R¥¥34pp¥¥2)

340 T2=(U1/125664)F (X ** ¥ (R¥RP=(K+2.¥P3) ¥ (2. *R4P3) I/ (R¥*3*RP¥¥2)
341 1 +(R+2,¥P2)/(R*RP))

342 RETURN

343 ENC

344 SUBROUTINDC DPSPTL(U3Z1X14X24X24P14P3,0T1,072)
345 R=SORT ({{X1=-P1)**¥2)+ (X2%%¥Z)+((X3~F3)*¥2))

346 DT1=(U3/€,2831B8) ¥ ((X2¥P3)/R)*((1./(R*¥2))=(1.7(((X1~-P]1)
347 1 *¥2)+(X2%%2))))

348 DT2=(U3/E.28318) % ((X1-P1)*P3)/7((X2%¥2)+(P3**2)) ) ¥ ({((P3¥¥2)

AS?
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349 1 =(X2**2)) /7 (R¥((X23*¥2) +(P3¥¥2)) )+ ({{(X1=-P1)*¥*2) ¢+ (P3¥*2))
350 1 Z(R¥*Z) )+ ((X2¥¥2) +(P3¥¥2) ) /7(R*¥{{(Xx1=-P1)**¥2)+(X2%*¥2))}))
3°q FETURN

352 FNC

353 SUBROUTINE WRITEY

354 WRITE(7,1)

355 1 FORMAT(*SPECIFY INITTAL ANC FINAL SLIP VALUES*,/,

356 1 *RIGHT-LATERAL STRIKE=SLIF IS <0e%y/,

357 1 *CIP-SLIP >0 FOR *X2>04 SIDE®' CCHWN*,/,

358 1 *FGFMAT=U1IN,UIFNUITIMyUZFNY)

359 RETURN

3€0 END

361 SLBROUTINE WRITEF2 ()

362 DIMENSTICN C(40)Y4A(3C)

303 WRITE(743)

3EL 3 FORMAT(*SFPECIFY INITIAL ANC FINAL COORCIMNATES*,/,

365 1 *0F DIP-SLI® ZNNL CORNEKS AS INCICATED.*e/,

366 1 *UDLX1INyDIXZINYCP2X3INYyO3IXIINSUIXIFNyDIX3IFNoD2X3IFNLO03X1FN®)
3¢7 CALL GETNUNM(A) TCO1)-AC(1) dCUL2)=A(2) 3CL4)=R(3) $C(S)=A(u)
368 CL9)=A(5) FC{1G)=L(6) IC(12)=A(7) 3L (13)=A(8)

3€9 Ci{3¥=C (1) ACHA7)Y=C (%) FC(E)=C (L) $C(8)Y=C(2)

370 C(11)=C{(¢<) tci16r=Ccr4¢) 1C{14)=C(12) $C{13)=C(4 )
371 FETURN

372 ENE

373 SUBROUTING WRITEI(LO)

374 REAL A(3(0)

375 ODIMENSION Cl40)

376 WRITE(T, 8)

377 8 FORMAT(¥SFECIFY INITIAL AN[D FINAL VALUES *,/,

378 1 *0F STKIKE=-SLIP ZCNE CCORCINATES AS INDICATED*,/,

379 1 YCIAKLIN,CiX3INGC2XTINGCIXIINQCI XL FNyCIXIFNZC2XIFNGJC3IX1FN®)
380 CALL GETAUNMAY $C(17)=2£1{(1) 2C118)=A(2) 3C(20)=A(3) $C{21)=A(4)
381 Cles)=81(T) §0{ZEY=L(~:) RC{28)=R{7) $C(29)=A(8)

382 C(19)=C(17) 3C(22)=C20) §C(23)=C(21) 3C(24)=C(1€)
3R3 Clz?7)=C(»%) FCALZEI=C(28) TC(21)=C(29) $C(22)=C(26)
384 RETURN

385 ENC

387 REAL A3

388 Mi=110 iM2=100 HM3=1u0

389 WRITE(T7y150)

3390 150 FORYAT(*DC YOU WISH ThHe °*TRIGGEKR® CPTICN?*,/,

391 1 *°*YES® (R *NO °*°¥)

392 READI(74,15%1) TRIGGR

393 151 FORMET(A3)

394 KCHECK=(

395 IF(TRIGGR.EQW3HNDO )GO TO 1€0

39¢ WRITE(7,157)

2397 157 FORMAT(¥*¥ZPECIFY °*TRIGLCLR® FARAMETERS IN THE FCRMY¥, 4,
398 1 *C(M1).GF C(M2)*)

399 CALL GETHUM(A)Y BMA=A(1) EM2zA(2)

LgC WRITEA(7,1%8)

N 158 FORMAT(*¥SFCCIFY WHICH SULIF COMPONENT IS TO BE =04%4/,
Lge 1 *WHEN D(Mi)o\.ToC(MZ)*Q/,

403 1 *STRIKE-=SLIF=Sy LI¥-SLIP=C*)

4 READ(74159)SLIP

4o 159 FOKMAT (A1)

Lob IF(SLIP.(Q.1HSINZ=17

ALO
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1 DELETE(LGC,0LTPUT,,XPND)

2 XPND.

3 CXIT.

4 LIBCOPY(GRAFHICsTXLGC/FERHZTXLGC)

5 LIBCOFPY (JDRPTyMLGO/RRMPLGC)

& DELETE(LGO,0UTPUT,XPND)

7 RUN76(S)

8 LINK(F=LGOWF=TXLGOF=ikPLGO,E=XPNL)

9 XPND.

18 FIN,
11 EOR

12 PRCGRAM XPNO(TAPETTY=201sFILM=TAFETTY, TAPE7=TAPETTY)
13 COMMON/T\VPCOL/TVRPULIE)

14 CCMMCN/TVTUNE/ZITUNEL4D)

15 CCMMON/ZJUPLOT/XLT o XFT 3 YLDy YUP 3y MAUX s MAJY JKX (2) oKY(2)

16 TLTTITL(E) yLUGLTFSLMNLOX g LNLGYSNCLX4NCLY,ZLTITL2(8)

17 DIMENSICN IFET(8)

18 OIMENSION TEWLERQ) yTNSU(S00),TAMP(500) +TAZM(E0D)sT{E00D)
19 DIMENSION SLIPUL(EDG)Y »SLTIPLILE o) +CUX1{(500)+DUX1(500)
20 DIMENSIGN C(2n).ClLn) A(20),AREAS{500),AREAD(S0G)

21 DATA KTIVME ,FTIME’.,kCH'ﬁ'(‘.V,M1.MZ;M3,AAA/1..1. 91esinelen 1.9'1'23‘45’30/
22 CALL FET(SLTAPE?y IF[T,8)

23 IFET(2)=IFET{(2).0F.0CCC 0040 GCOC COCO 0CGOB

2h IFET(B8Y="FFT(R).CR.&u00 00N0 GGOO0 00CO 0DOGE

25 CALL FETU(SLTAPELT +IFET,=R)

26 20 CCATINUE

27 MSTART =9 SWRITE(7,12)

28 12 FCORMAT(*1=70NE EXPANDS¥,/,

29 1 *2=Z0NE CCONTKACTS¥)

20 CALL GETNUM (A) SIFLAG=A(1) ZWRITF(7,145)

31 15 FCRMAT(*¥1{=STRIKE=SLIF CCMFCNENT INCREMENTEL EXPONENTIALLY*,/,
32 1 *2=0TP=-SLIP COMPONENT INCFEMENTED EXFONENTIALLY*,/
ki {1 *3=8B0TF SLIP COMFCN NTS INCREMENTED EXPONENTIALLY?*,/,
34 1 ¥L4=NEITHEP SULIF COMPUN'NT INCKREMENTED EXPCNENTIALLY*)
25 CALL GFIMNUM (A) BLFLAG=A(Y)

36 CALL WRITEGL(THFIGGR ¢M1 4 M2, M2y, KCHECK) $CALL WRITEL

37 CALL GETANUNM (A) SC(s3)=A(1) 3CI3IL)=A{2) FC(35V=A13) FC136)=A(4)
38 NC 13 I=19+32

39 13 C(IV=0.

L 122 IF(C{35) oEfGe [ oANUS C{3€) +F¥Qe o) GC TC 100

41 CALL WRITEZ(C)

42 100 IF(MSTART .fQ. 3) GO TC 4122

43 IF(CU33) +CQs Go «AND, C(34) LEQe ge) GO TC g04
44 CALL WRITE3(C)

45 101 TF(MSTART «EQ. 2) GO TC 122
Lo WRITE(7,4)
a7 L FORMAT(¥CCCROIMATES OF CSTATION (X1+X2)%)

48 CALL GETMNUNM (A) $X1=2(1) tx2=A(2) STHETA=45,
L9 123 WRITFA{7,7)YTHETA

4 7 FCRMAT(*THITA=ANGL: DETwWIEN STRIKE OF FAULT*,/,

51 1 *AND NORTH=%,F10«3y DEGOELS*)
€2 X3=0. INULM=SCD FSIJKL= (e 070 *NUMY ¢4,

£3 WRITE (7 46)

54 6 FORMAT(*SPECIFY 2 CUKNERS CF DISULOCATICN SUKFACE FGR DISFLAY*,/,
5% 1 *1=D1X1=U2Xx1 2-ULXI=0LX3 ¥,/

56 1 ¥4=D2X3:=03X3 E=03X1=04X1%y/,
&7 1 *9=C01X31=C2¥xt 10=CLX2=CLX3*y/y
58 1 *12=02X3=C3X3 13=0321=C&LX1{¥)

AbZ
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59 CALL GETMUNM{A) $MVAR1=A({) EMVARZ2=A(2)

ég IF(C{35) EQeBse ANDCI(3E).EGad)GO TO 151

€1 IF(C{33) eEGCa0esANDC{34).ECaQe)GO TO 1E2

62 GC TO 4¢3

63 154 DO 154 I=1,16

(o1 154 C(1)=q.

65 GO T0 1¢3

66 152 DO 155 I=1€,32

67 155 C(I)=g.

68 153 CONTINUE

69 NEND=NUM=IJKL 3TAU=-(NEND-TJUKL) /6,

70 DO 103 I=IJKLsNEND

71 DO 104 K=1,16

72 IF(K.LFe8)YL1=K SIF(K.LE.8)L2=K+8

73 IF(KeGT 4B ANDKeLEWs1D)L1=K 48

74 TF(KeGT « 84 ANDoKaLEL16)L2=K+16

75 104 DO = (((C{L2)=CULLI) )/ INENC-TIKLI ) * (I-TJUKL))I+C(LY)

76 IF(LFLAGAEQe1eOReLFLAGWEQ«3)D (17 )=( (1 ~EXP{(I-TUKL)/TAU) I*(C(34)~C
77 1(33)))+4C(33)

78 TF(LFLAG T Qe20RJLFLAGCFQ.2)10(18)=2((1.-EXP((I=-IJKL)/TAU) J*¥(C(3E)-C
79 1{(38)))+0(3¢5)

80 IF(LFLAG.EQa1)D(18)={((C(3E)=C{35))/(NEND-TJIKL))*(I-TIJUKL))I#+C(35)
81 IF(LFLAG.EQ.2)0(17)=(((C(34)=C(33V)/(NFND-TJIKLII*(I-TUKL)I)I+C(33)
B2 IF(LFLAGFQeu)D(17)=C((C{34)~-C(33))/(NEND=-TJIKL) ) *(I-TJKL)}I+C(33)
83 IF(LFLAGWEG 4 )ID(18)=(((C(3EI=C(35))/(NEND=-TJIKLI)I*(I-TJKL))+C(35)
84 IF(TRIGGR.NF A IRYESIGO TO 156

a5 IF(TRIGOGREQeZhHYESANDDO(ML)LT.C(M2)IGC TC 114

86 IF(TRIGGREQe3HYESANDSC(M1)oGEC(M2) )KCHE(K=KCHECK 1

87 IF(KCHECKEG 1) KTIME=NEND T

88 IF(KCHECK,EQ.1)RTINM =1 SIF(M3.FQ.18)GCTO 180

89 DC 181 K=9,156

90 L1=K+8 $L2=X+186

94 181 DUK)=(((CIL2Y~CLLAN)/(KTIVMEMN¥(I-RTIMED))+C (L)

92 GO TO 114

93 180 D0 182 K=1,8

94 L1=K FL2=K+8

95 182 D(K)=({(C(L2)=CLLLM/Z(KTIMENI*{I-RTIME))+C (L)

96 114 IF(TRIGGPR.EQe FHYES.ANDJU(M)Y+LT.C(M2))D(M3)=0o

g7 IF(TRIGGR.EQa3HYESANDD(M1) LT C(M2) «AND.F3.EQe17)G0 TC S

98 IF(TRIGOR.EQe3HYESANDD(ML) L ToC(¥2) »ANDo¥3.,EQe18)G0 TO 10

39 GO T0 11
100 9 DO 46 M=8,16
101 16 D(M)=C({M+8) $GCT011
ig2 10 00 18 M=1,8

163 18 DIMY=C (M)
104 11 IF{TRIGGR.EQe3hHYESANDD(M1) LT C(VM2) . ANDsC(M3)+EC.Qs)1GO TO 15¢
105 IF(TRIGOR.EQe3FYESANDD(M1)GELCIM2) JAND.LFLAG.EN.1

106 1 «ANDM3EQe17)0(M3)=((1,~EXP L {I-RTIME)/
107 1 (=KTIME/6 )MV *¥{C(34)-C(33)))+C (33}

108 IF(TRIGGR«EQe3HYESANDDIM1)eGEC(M2) AND JLFLAGSEGe3

109 1 ANDe M3.EQe17)0(M3)=0(1 e =EXP{(I-RTIME)/(~KTIME/B +)))*{C(34)~-C(33
110 1)1)1)+C(33)

111 IF(TRIGGRZEQe3HYESANDD(M1)eCEC{VF2) sANDLLFLAGLEG.?2

112 1 eANDeMIEQ.18)D(M3)=((1.~-FXP((I-RTIME)/

113 1 (=KTIME/6.)))*¥(C(36)-C(35)))+C(35)

114 IF(TRIGGP.EQe3HYESANDeD(M1)eGELC(M2) e ANDJLFLAG.EGCe3+ANC.

115 1 M3, EQe18)ICIM3)I=((1e~EXP{(I-RTIME)/(~KTIME/R4))I*(C(36)=C(35)))+CH{
116 13¢%)

AL3
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117 TF{THIO0N L E N eZFEYESWAND eD(NM1YoGEWC{MP2)  ANDLFLAGSEGH1
118 1 oAND ML EC.18ID(M3)=({(C{3e)=C(35))/

119 1 (KTIMEW)*{I=-RTIM7)) +0(25)

120 IF“TQIGGFlE.uQsHYL_SDl4rJDID(M1) sGFoC(HZ) OQNDOLFLACDEC'“OANDO”3.EO.18)
121 1 CUM3)=(((CHL36)~C (35 ))/(KTIHMENY*(I-RTIME))4C(35)

122 IF(TRIGGR «f N e SHYESAMD WD (ML) sGE o CUM2) AND+LFLAGLEG2
123 1 ¢AND M3 WEQe17) DUIME)=(((C{36)=-C(33))/

124 1 (KTIME))*(I-FPTIME)) 0 (33)

125 IF(TRIGOM et Qe 3hYE SHANODIMAYCESCINM2) dANDoaM34EQe17«ANDLFLAG.EQGe H)
12€ 1 DIMIY={((C(3L)=C (32 ) /{KTIMEI ) *(T-RTIME)) +C(33)

127 156 CALL CMETLTI(D 3 XL 4X247 35971472

128 IF(D(1) o NEeD(3)e0RN{IB)JNELLIT)W0ORDI2)NELDL(B)

129 1 +ORDIL) NEWU(B)eCRvD(3) aMEGD(11) e0RC(13)NELDI{LE)
130 1 «CRWU(10)NEDI16)T"RD1) eHE L L) IWRITE(74867)

121 67 FORMAT (¥CNRFNERS NOT INCREMEMTING PROPERLY*®*)

132 AREAS{IN=AC (15 =D (¥ {0(12)=-00(10))

133 AFEAD(IN = (D7) =001V *(N{a)=-0(2))

134 SLIPUS LI =D(17) $SLIPUZITIN=0(18)

138 CUX1 (I =C(MVARL) BNGaY L (L) =C(MVAR?2) §T(I)=1 QRTEW(I)=T2
1 3¢t 103 TAS(I)=T1

137 K7=IJ4KL=-1

138 DO 106 I=1,K7

139 AREAS{IN=AFTEAS(IJUKL) BARCLD{IN=AREAD(IJKL) ETEW(I)=TEW(IJKL)
140 SLIPUL{INI=SLIPULL (I VKLY ASLIPUR(T)=SLIPL3I(TIUKL)

141 CUXt(I)=C0LX1{IJKl) FRLGX1 (I 1=04X1(TUKL) ST(I)=1I

1472 106 TNS({I)=TNC(IJKL)

143 KB=NTHD+1

14k 00 107 1=-KeyHhUuM

145 SLIPULCI)=SLIPUL (MNEND)Y $SLIPUS(IY=SLIPUR(MNEND) $T(I)=1
146 CaX1{I)=CuXL INEND) $064X1(I)=06X1(NEND) PFAREAD(I)=AREAD (NEND)
167 ARFAS{IV=ARCASINEND fTEW{I)=TEWINEND)

148 107 TANS(IY=TMSINEND)

1L9 IF{IFLAG.EG. 2)GC 70 108

1590 L=TEW(1) $BR=TNS (1)

154 0O 109 1=1.NUM

152 TEW(I)=TEW(T)~A

193 109 TNS(I)=TNS(I)=-F

154 GC 7O 110

15¢ 108 GO 111 I:-1sNUN

1¢¢ TEW(T)=TEWNUM) -TEW(I)

157 111 TAS{I)=TAS{NUM)=TNS{I)

158 110 CT=COS(THETA® .1 76S)

1%9 ST=SIN(THETA *.01745)

i&C CC 21 T=1,MUM

1614 B=TEW(I) RA=TLS{T)

16?2 TNS(I)=A¥CT+3%ST

1€3

1ek TEW{I)==-A*ST+B*CT

1€% TAMP(I)=SQRTILTEWLI D) **¥2) + (TNS (1) *¥2))

166 IF(TNSUI)LENW D) INTITYTy E=2D

1€7 TAM(IV=A(ATANCTENC TV ZTHSCTIII* (16047 341415926)

1€8 TFATAS (I el TeQe) TAZM(I)=TAZM(I)+180,

1F9 TFITAZM (I aLT o} TAZM T I=TAIM(T) 4360

1749 24 IF(TAZM(1) «GT«2C0 I TAZM(T)=TAZM(I) =360,

171 TEWMIC=TEOW (L) BTHSMIU=TINS (4) BTANMENMU=TAMP{1) STAZMMD=TAZM(1)
172 CuXiMN=C41{1) 50X IMN=06X1(1)

173 TEWMINzTEWMAX=TEWM T §TINSMIM=THRSMAX=TNSMID

174 TAMPMN=TAMPMX=TAMPN¥]) STAZMNMN=TAZMMX=TAZMMD

ALY
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175
176
177
178
179
180
181
182
183
184
185
186
4187
188
189
190
191
192
193
194
195
196
197
198
199
200
261
2C2
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
2290
221
222
223
224
225
226
227
228
229
230
231
232

CHUX{MN=C4XI{MX=CLX{MD TOLX{MN=DLXIMX=DLX{MD

00 160 I=14NUM
IF(CU4X1UI) oL ToCUXIMNICLUXIMAN=CLXL(T)

IF(CUXi(I)eGTLCUXIMX)CLX{MY=CuX1(I)

TF(DOWX1 (I oL TeNGXIMNIODLXIMN=0D4X] (I)
TF(DGX1 (I)eGT o DGX1MX)ULUX LI MX=DLX {(T)

IF (TEW(I) oLTe TEWMIN)TEWMIN=TEW(I)

IF (TEWC(I) +GTs TEWMAX)TEWMAX=TEW(I)

IF (TNS({I) +LTs TNSMIN)ITNSMIN=TNS(I)

IF (TNSH{I) +GTe TNSMAX)ITNSMAX=TNS(I)

IF (TAMF(I) JLT. TAMPMN)TAMPMN=TANMP(I)

IF (TAMP(I) +GT. TAMPMX)TANPMX=TAMP(I)

IF(TAZM(I) LT. TAZMMN)TAZMMN=TAZMI(I)

IF(TAZMLI) oGTe TAZMMX)TAZNMMX=TAZMI(I)

160 CCNTINUE

WRITI (7 17V TENMING TEWMAXy TASMIN, TNSMAXyTAMFMAaTAFFMXy TAZMMN, TAZMMX

17 FORMAT(®¥VMING/MAXs VALUES CF EW CCMPONENT* 42X E10e342X9sE100 3297

¥MINS/MAX, VALUES OF NS CCMPONENT*,2X3E10+392%9F10e397

FMIMG/MAXe VALUES OF AMELITUCE*4SX3E10e392X9EL1003 47,

¥MINL/MAX. VALUES OF AZIMUTH¥* 33X 9F15e392XsF 104397

*(NOTE TILT AMPLITUDES ARE IN MICRORADIANS*,/,

¥AZIMUTH IN OEGREES)*)

WRITE(7,170)
170 FORMAT(*THE FOLLOWING ARE FLOTS CF THE EW AND NS*,/,
1 *COMPONENTS UF TILT, AND THE TILT AMPLITUDE*,/,
1  *AND AZIMUTH (MEASURED CLOCKWISE FRCM NOFRTH) <%,/
i1 *g=RE-STAKT, 1=COMNTINUE*)
CALL GETMUM(A) RIKFLAG=A(1)
IF(IKFLAC.EQs ) GO TO 3113
LU=7 SLNLGX=1 BULNLGY=1 $ACLX=2 $NCLY=?
WRITC(74192)
199 FORMAT{*WRITS PLOT TITLF, &g CHARACTERS*)
READ(7 4200 ¢LTITL{IM) 4UM=1,8)
200 FORMAT{8A10)
KX(1)=1gHTIMF=-ARBIT
KX(2)=1{QHRARY UNITS
KY{(1)=4CH FW TILT
KY{2)=10H IMAUX=5 BMAJY=10 SLTITLZ2(1)=1
903 XLT=T(4)EXKT=T(NUM) §$YLO=TEWMIN $YUP=TEWMAX
WRITZ(7,70)

70 FORMAT(*SET HORIZONTAL SCALE? Y CR N(=BLANK)¥*)
READ(74EE)CHARAC $IF (CHARACLEQ+1HN,OR.CHARAC.EQs4H )GO TO 71
WRITE(7,72)

72 FOFMAT(*MIN/MAY X VALUES*)

CALL GETNUM(R)  $XLT=A{(1) $XRT=A(2)

74 WRPITE(7,73)

73 FORMAT(*SET VERTICAL SCALE? Y OR N (=BLANK)¥*)
READ(7,60)CHARAC SIS (CHARAC +7Q.4+N.OR.CHARAC.EQ.1H )GC TO 74
WRITE(?,75)

75 FORMAT(¥MIN/YAX Y VALUES*)

CALL GETNUVM(A) $YLO=A (1) $YUP=A(2)

74 IF(TEWMINLEG.TEWMAXIYLO=YUP=1,
IF(TEWMINGEQTEWMAX) YUP=YUF+1,
WRITE(741)

{ FORMAT(*SKIP PLOT OF EW TILT?®)
READ(746€) IJVAK

66 FORMAT (A1)

IF(IJVARZEQ.1HNORIJVARWEQ.1H JCALL PLOTS(TEW,T y1sNUM)

et
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233 WRITZ(7919) SCALL CETRUMUA)SLKFLAG=A(1)

234 IF(IKFLAGEQ.0)GOTC 1428 IF(IKFLAG.EQ.1)G0T0903

235 900 KY{(1)=10H NS TILT FXLT=T (1) EXRT=T (NUM)

236 KY{(2)=10H

237 YLO=TANEMIN $YUP=TNSMAXY SWRITE(7,70) $FREAD(7,66)CHARAC
238 IF(CHARAC.£0+s1HN ORJCHARACEQWe1H )GOTC710

239 WRITE(7+72)3CELL GETHUMAIEXLT=A(1)EXRT=A(2)

240 710 WRITE(7,73)EREAD(7,66A)CHARAC

241 IF(CHAPACEQe 1PN CRWCHARLC.Qe1H IGOTC74y

2LD WRITC( o 7S)YTCALL GLTINULM(A) . YLO=A(4)BYUP=AL(2)

2463 740 IF(YLGWTCYUPYAAA=YLOZIF(YLOLEGAAA) YUP=YUP+1,

2al TF(YLULEGQ, LAAYYLG=YLO-1,

245 WRITE(7,4%910) SKEAD(7,0E) IJVAP

246 940 FCRMAT(*SKIP FLOT UF NS TILT?¥)

2u7 IF(IJVAF cEQeiHNeORWIJVARLEGatH YCALL PLOTS(INS,Ty1sNUM)
248 WRITE(7,19)

249 19 FORMAT(*0=Rc-STAKRT, 1=NEW FLCT*)

25¢ CALL GETNUMLA)Y $IKFLAG=A(1)

2% IF{IKFLAGWEQWLCIGO TO 113 TiF(IKFLAG.EQ.1)GCTOS0D

252 911 KY{4)=40HTILT AMPLI sXLT=T(1) $XRT=T (NUM)

253 KY{2)=10F+TLDE

254 YLC=TAMPMN FYUP=TAVM’MX BIWRITEA(7,70)$READ(7,€6)CHARAC
25¢ IF(CHARAC.E Qe i HNW ORWCHARACLERWLH Y GCTO74L

256 WFITE(7,72)Y3CALL GETNUMGA) IXLT=A{1) $XRT=A(2)

257 741 WRITE(7,72)YEREAD(7,658) CHARAC

2¢8 IF{CHARAC . EQea1HN.OX CHARACEQWe1H )COTC7L2

2% 9 WRITE(7,72)$CALL GETHUMIA)IIYLO=A(1)BYUP=A(2)

268 742 IF(YLOJEQWYUP) AAA=Y! L RTF(Y D FUWLAL) YUP=YUFP+1,

261 TJFE(YLOLEC AARYYLC=YLO=1,

262 WRITE(7,4912) BRFAD(7,E6)I JVAR

263 912 FORMAT(*SKIP FLOT CF TILT AMPLITUDE?®*)

26b TR(TJVARVEQ.1BNeORVTIUVARLEGCW1H JCALL PLOTS(TAMP 4Ty 19NUM)
2€5 WRITE(7,19)3CALL GETNUM(A) IIKFLAG=A(1)

266 IF(IKFLAGCEHeBIGUTCII3FIF(IKFLAGLEGCS1)G0OT0C11

267 9143 KY(1)=4CHTILT AZIMU EXLT=T(1)3XRT=T (NUM)

2F8 KY(2)=10HTH TYLO=TAZMMN  3YUP=TAZMMX

2€9 WRITE(7470) SFREAL(T,6&)CHARAC

270 IF(CHARACENe 1NNk CHERACWEG.4H YGOTO743

271 WRITE(7,y72)3CALL GETNUMIAY IXLT=A(1)EXRT=A(2)

272 743 WRITE(7,73)3READ(740R) CHaRAC

273 IF(CHARAC+EQe1HN«OKJCHARLCLEQL1H VCOTG704

274 WRITS(747S)2CALL GFTNUMIA)IZYLO=A(L)IBYUP=AL(2)

275 744 IF(YLOST0LYURP) PR CYLORIF (YLD, ECa AAAY YUP-YUP+1,

276 TF(YLOLEC.RAA) YLO=YLD~1,

277 WRITE(7,9146) FREADI(Z,€€)IJVAR

278 914 FORMAT(*SKTIP PLCT CF TILT AZIMUTHT®)

279 IF{IJVAR EQ.1HNCR,IJVARGCoeiH YCALL PLCTSI(TAZM, T,y 19NUM)
280 WRITE(7,19) SCALL GFTHNUM(A) RIKFLAG=AL(1)

281 TFIIKFLAGGERDIGD TU 11437 TF(IKFLAGLEWQ.1)G0T0913

282 915 XLT=T{1) IXRT=T(NUM)

2583 KY($)=10HSTRIKASLI 2KY{2)=1gH CCMPONENT

284 YLO=C(33) §YUP=C (34}

285 IF(C(33) G CI3LIIYLOYUP=,

28€ IF(CU33)FUCL3LIIYUP=YUP+ Y,

287 WRITE(74w16) ETFAD(7,c)YTJVAP

2138 916 FORMAT(*SKIP PLOT CF STFIKE SLIP CCMPCNENTT*)

289 IF(TUVAR JEL 1N e URWLJVARKLEGa 2 H JCALL PLOTS(SLIPUL,Ty19NUM)
290 KY{(1)=10KEIP SLIP 0 {KY{(2)=10HOMFCNENT
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291 YLO=C(35) 3YUP=C(306)

292 IF(C(35)EQ.C{3H))YLO=YUP=-1,

293 IF(C(3%)EQ.C(36))YUP=YUD+1.,

294 WRITE(74%17) $READ(7,€6)IJVAR

29% 9147 FORMAT(*SKIP PLOT OF DIP SLIP COMPCONENT?*)

296 IF(TUVARCEQ.1HN.ORJIJVARL,EG«1H JCALL PLOTS(SLIPU3sTo1sNUM)
297 WRITE(7,919) $CALL GETNUM(A) SIKFLAG=A(1)

298 919 FORMAT(*0=RE~-START*)

299 IF(IKFLAGLEQ.C)IGO TO 113

300 KY{1) =4 0HCORNER 1

301 IF{MVARYL EC.1)KY(2)=10H D1X1=D2X1

302 IF{MVAR1.EQs2)KY(2)=10H D1X3=D4X3

303 IF(MVAR1EGe4) KY(2)=10H D2X3=D3X3

304 IF(MVLR]1.EQ.5)KY(2)=10H D3X1=04X1

305 IF(MVARL .EQ.9)KY(2)=10H C1X1=C2X1

306 IF(MVARL JEQ.10)KY (2)=10H C1X3=C4L4X3

307 IFI(MVEAEL CQe12)KY(2)=10H CeX3=C3X3

308 IF(MVART EQea13)KY(2)=10H C2X1=Cu4X1

309 YLO=C4LX1MN SYUP=CLX{MX

310 IF(CUXIMNFQ.Cu4X1MX)YLO=YUP=1,

312 WRITE(7,918) SREAD(7,66) IJVAR

313 918 FORMAT(*¥SKIP PLOT CF CORNEF 12%)

314 IF(TJYARGEQe { HNe CRWTUVARLEGs1H YCALL FLOTS(C4X1i9Te19NUM)
315 KY{(1)=10HCORNEFK 2

316 IFMMVARZ2,.,£Q.,1)KY(2)=10H Di1X4=02X1

317 IF(MVAR?2 JEQ.2)KY(2)=10H D{X3=04X3

318 IFIMYVAR2,EQe4)KY(2)=10H L 2X3=03X3

319 IF(MVARZ2EQ.5)KY{2)=10H D3IXx1=DbtX1

320 IF(MVAR2.EG.9)KY(2)=10H C1Xx1=C2X1

321 IFMMVAR2.EQ«10)KY (2)=10H C1X3=C4X3

322 IF(MVAR2 +EQ.12)KY(2)=10H C2X3=C3X3

323 IF(MVAR2 EG4s13)KY (2)=10H C3X1=C4LXy

324 ) YLO=D4X4 MN SYUP=DLXIMX

325 IF(DLWXIMNFEQ.DXIMXIYLO=YUP~-1,

326 IF(DGXIMNJEQ.DUXIMX)YUP=YUF+1,

327 WRITE(7,920) $READ(7,6C)IJVAR

328 920 FORMAT(*SKIP PLOT CF CORNER 27%)

329 IF(IJVAREQe1HNWORIJVARLEQ.s1H JCALL PLOTS(DUX14+Ty 19NUM)
330 KY(1)=10HS.S. AREA

331 YLO=(C(23)-C(417))*¥(C(20)-C(18))

332 YUP=(C(31)~=C(25))*(C(28)=-C(2¢€))

233 ABC=YLO $IF(YLOL.EQ.YUP)A3C=YLO-1+ BIF{(YLOLEG.YUP)YUP=YUP+{.
334 YLO=AEC PWRITE(74921) SREAL(7,66)IJVAR

335 921 FCRMAT(*SKIP PLOT OF STRIKE SLIP AREA?™)

336 IF(IJVAR.EG.1HNsORLIJUVARLEC1H JCALL FLOTS (AREAS 9T 41 yNUM)
337 KY(1)=10HD.S. AREA

338 YLO={(C(7)-C{1 1) *(C(L)-C(2))

339 YUP=(C(15)=-C(9))*(C(12)-C(10))

340 ABC=YLO S$IF(YLOLEQ.YUP)ABC=YLU-1+ S$IF(YLOLEG.YUP)IYUP=VYUP+1,
I YLO=ABC IWRITE(74922) FREAC(7,6E)TJVAK

342 922 FORMAT(*SKIP PLOT CF DIP SLIP AREA7?*)

3IL3 IF(IJVAR.EQ,1HN.OR.IUVAR,EC.1H JCALL PLOTS(AREADT414NUM)
344 WRITE(7,68)(C(I)yI=1,436)

345 68 FORMAT(Q(4F12424/7))

346 WRITE(7463)IFLAG,IKFLAGyLFLAG» TJKL NUVMyNENL M1sM2o M3, KTIME K7 ,K8,
3467 1 TAULRTINME

348 69 FORMAT(7I10+/9S110492F10.3)

AGT
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349 113 WRITE(7,11%)

350 115 FOSMAT (*{=kE-STAPT WITH ALL HEFW VALUES*,/,

351 1 *2=RF~STAFT WITH NW STRIKC-SLIP VALLE ANC Z0NE CCORDINATES*,/,
3€2 1 *3=RE-START WITH MW OIP-SLIP VILUE AND ZCNE COORLCINATES*,/,
353 1 *4=RE-START WITH MW STRIKE=SLIP VALUE CNLY*,/,
354 1 ¥S=RE-START WITH NiW CIP=-SL1P VALUE CNLY*,/,
355 { *6=RE=-STAKRT WITH MFW TILTHMETLR CCCRDINATES ONLY*, /,
356 1 ¥7=S70P*)

3c7 CALL GETNUNM(A) $MSTART=A(1)

3t8 IF{MSTART.EQ.2)GOTC11€e TIF(MSTART.EQ.3)GOTO04117
3%9 IFIMSTAKT JEQe4)G0OT0118 ZIFIMSTARTLEQ.5)G0TC119
3¢0 IF(MCTAT T FQ,03CNTT,y FIF(MOTARTLEQ.7)G0TCE3D
K{3} GQ TO 2p

362 116 WRITE (7,12)

3€3 CALL GETNUM{AY BIFLAG=A(1) SWRITE(7,415)

364 CALL GFTANUNM(A) SLFLAC=L(1)

365 WRITE(7423)

366 23 FORMAT{*¥U1IN4ULFN¥*)

367 CALL GETNUM(AY 3$C{33)=A(1) $C(34)1=A(2)

3€8 CALL WFITEL(TRIGGR M1 4M2yM:yKCHECK)

269 GO TO 1G9

370 117 WRITE(7,12)

371 CALL GETNUM(A) SIFLAG=A(1)

372 WRITE(7415)

373 CALL GETANUMCAY f§LFLAG=A(L1)

374 WRITE(7,25)

375 25 FORMAT(¥UZINLZUZIFN*)

376 CALL GETANUM(A) CHU35)=A(1) $C(36)=A{(2)

377 CALL WFITEL(TRIGGR ¢M14M2yM2Z4KCHECK)

378 GO TO 122

379 118 WRITE(7,12)

380 CALL GETMUMCA) ZBFTFLAC=A{YL)

281 WRITE(T7415)

382 CALL GETAMUMCA)Y LFLAG=A(1)

383 WRITF(7,423%)

284 CALL GETNUM(A) 8C(33)=A{1) 3C(3&)=Aa(2)

385 CALL WRITEFL(TKIGGR ¢M1 yMp 4N 34KCHECK)

386 GC 10 123

387 119 WRITE(7,12)

338 CALL GETMUM(A)Y BIFLAG=2(1)

389 WRITE(7,15)

390 CALL GETMUMC(A) FLFLAG=A(1)

391 WRITE(7425)

3592 CALL GETNUM(A) BC(35)Y=A(1) $C{35)=A(2)

393 CALL WRITEL{TRIGGR yM14M2,yM:aKCHLCK)

39L GO TO 123

345 120 WRITE(7,4)

396 CALL GFTRUMIA) $Xx1-2{1) BXg=B(2)

397 CALL WRITEL(TFIGOR +M14Mp,y M24KCHECK)

398 GC TO 123

399 630 STOP

Lig END

Ln1 SUBPOUTINE CMPTLT (Lo X19X29X3,T1,72)

Lpoz CIMENSICN D(2p)

L3 A1=A2=AZ=A4:=31=E2=433=B4=(.

Lok OA1=DA2=CA3=0AL=DB1=NB2=DE =0B4=0.

LGS Utg=ne17)

4ce Uz=D(18)

AbS
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4o7
L4ps
409
4190
bi1
L12
413
414
415
416
b17
418
449
420
L21
L22
423
L4
L2%
L26
L27
428
429
430
431
432
L33
434
435
436
437
438
439
Lug
big
4up
LbL3
Ll
445
446
L47
448
449
LS50
451
452
453
LB4
455
4%6
457
458
459
460
461
Le2
L63
464
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IF(U1.EQ.0.)GO TO ¢

CALL TILT(C(17)4X14X29X34C(11).D(12),24,B1)

CALL TILTID(17)eX14X2yX3+s0(9),C(10)sR24B2)

CALL TILT(O(17)9X1+X29X3+s0(13)+0(14),03,83)

CALL TILT(D(17)9X19X2+sX3sC1(15),0(1€) 9yA4,B4)
IF(U3.EQ.0s)G0 TO 2

CALL DPSPTL(D(18)4X14X2¢X34D(3),0(4),0A1,0E1)

CALL CPSFTLUD(18) 9X19X29X390(1)9D(2)4CA24DE2)

CALL DPSFTL{D(18) 4X14X2+X3,0(5),+D(6),0A3,0E3)

CALL DPSFTL(D(48)4X49yX24X340(7),D(8),CAL4,0DEL)
T1=A1-ADP~A3+AL4+DA1-0RA2~3A34074
To=B1~-Bz~B3+34+DB1~DB2-DB3+DB4

RETURN

END

SUBROQUTINE TILT(ULsX19X2+X 9P 14P34T15T72)

R=SART { (X1 ~P 1) **¥ 2+ X2¥¥ 0+ (X3-P3) **2)

RP=R+P3
T1=(U1/712.5664) ¥ (X2¥(X1-P 1) ¥ (R¥RP=(R+2.¥P3)1*¥(2.¥*R+P3)) )/
1 (R“S‘RP“Z)

T2=(U1/12.5604) ¥ (Xo¥*¥2 % (R*¥RP=-(R42.¥P3)¥(2.,*R+P3) )/ (R¥*¥3¥RP *¥*))
1 +(R+2,.%¥P3)/(K*RP))

RETURN

ENC

SUBPOUTINE DPSPTL U3y X14X2¢X3yP14P3s0T1,0T2)

R=SART{( (X1=-P1)*¥2)+(X2%¥*2)+((X3~-P3)*¥2))
DY1=(U3/€.28318)*((X2¥P3)/F)*{(1./7(R**¥2))={1./7({X1=-P})

1 **¥2)+({X2%*2))))

DT2=(U3/E.,28318)%C((X1=PL)*P3)/((X2%%¥2)+(P3%%¥2)) )*({(P3¥¥2)
1 =(X2¥*¥2)) /7 (R¥((X2¥¥2)+(P3**2) ) )+ ((((X1=P1)*¥2)+(P3*¥2))

1 /Z(R¥%¥3))+((X2¥*%¥2) +(P3%¥2 ) ) /(R¥(((X1-P1)**2)+(X2%%2))))

RETURN

END

SUBROUTINE KRITEL
WRITE(741)

4 FORMAT{(*SPECIFY INITIAL ANC FINAL SLIP VALLES,*,/,
1 *RIGHT-LATERAL STRIKE~SLIP IS <Q0e¥y/
1 *DIP-SLIP >0. FOR "X2>0., SIOC® COWN¥,/,
1 ¥*FORMAT=U1IN,U1FN,U3IN,U3FN*)

RETURN

END

SUBROUTINE WRITEZ (C)
DIMENSION C(4G),A(30)
WRITE(7,43)

3 FORMAY(*SPECIFY INITIAL AML FINAL COORCINATES*,/,

1 *OF DIP-SLIP ZONE CORNERS AS INDICATED.*4/,

1 *D1X1INyDIX31Ne D2 XIINy O3 X4INg UL XL FN9DLIX3IFN3D2X3IFNLD3IX1FN*)

CALL GETNUM(A) 3C(1)=A(1) C(2)=A(2) IC(L)=A(3) $C(S)=A(Y)
C(3)=A(5) 3C(4G)=A(6) $C(12)=A(7) $C(13)=A(8)

C(3)=Cl1) 3$C(7)=C(5) 8C(E)=C(4) tC(8)=C{(2)

C(11)=C(9) 8C(16)=C(1p) C(14)=C(12) $C(15)=C(137)
RETURN

ENC

SUBROUTINE WRITE3(C)

REAL A(3(Q)

DIMENSICN C(40)

WRITE(7,8)

8 FORMAT(*SPECIFY INITIAL ANC FINAL VALUES *,/,

{1 *OF STRIKE-SLIP ZONE CCORLINATES AS INDICATED®*,/,

Ab?
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4LES 1 *CIX1INWCIXIINSC2XIINGCIX1INYCIX1FNyCAXIFNLZC2XIFNWC3IX1FN¥)
L66 CEALL GETNUM(AY SC(17)=£1(1) 3C(18)=A(2) #Cl20)=A(3) 3C(21)=ALYH)
4e7 C(25)1=A(%) IC(26)=AL{n) REC(28)Y=A(7) 3C(29)=A(8)

LEB C(191=C(17) §C(22)=Cl20) 3C(z3)=C(24) $C(24)=C(18)
Le9 C(27)=C{2%) #CLs0)=C{28) $C(31)=Ctz9) $C(32)=C(26)
L70 RETURN

471 END

L72 SUBROUTINE WRITEL({(TMIGULRyM14M2yM34KCHECK)

473 REAL A(3N)

474 M1=100 GMgZ=100 ¥M3=100

475 WRITE(7,150)

L4706 150 FCEMAT(*PO YOU WISH THE °*TFIGCER* CPTICNT*,/,

477 1 **YES*® OR *NO °¥%)

478 READ(7 y1%1)TRIGGR

479 151 FORMAT (A 3)

LEQ KCFECK=g

LR IF(TRIGGF.EQ.3HNO IGU TO 1%C

482 WRITE(7,157)

483 157 FOR&AT(*SPECIFY *THICLGER® FARAMETERS IN THE FCRM*,/,
484 1 *D(M1),GE.C{M2)¥)

4LAS CRLL GETMUNM(AR) $M1=AT01) BsMg=L(2)

486 WRITE(7,4158)

487 158 FORMAT (*SPECIFY WHICH SLIF COMPONENT IS TO BE =04%4/»
‘#‘58 1 "NHE‘\ C(Ml).LT.C("Z)*’/,

4L89 1 ¥STRIKF-SLIP=SC, LIF-SLIP=C*)

L49p READ(74159)SLIP

431 169 FCRMAT (A1)

4393 IF(SLIP.fQe1HD)IMZ =18

L9y 16g CONTINUE

4495 FETURN

436 END

497 SUERQUTINE GETNUMI(R)

438 CIMENSICN F(1),4,L(5ED)

L9399 FREAD(7,9)L ¢ I=J=¢

€90 b J=J+y1 ¥ N=F=S=g $§ M=F=1

5C1 S I=T+41 ¢ IF(I.GT.BO)RETURN ¢ O=L{I) ¢ K=4

502 IF(DQEQISB)KZZ T IF(D.GE.27.A-D.LE036)1(=1

5¢3 IF{DLEQ.47)K=3 § K=K+S § CCTO0 (1929395019 b4y3sk)K

So4 1 N=N¥1Q+D~-27 {1 S=4 ¢ GOT0 5

Q¢ 2 M==1 § S=4 $ 3010 5

S{i6 3 P=T T <=4 s G010 5

cn7 G IF(P.NE.QIF=10*%¥(I-P=4) T R(J)=N/F*M & GO0 ©

5¢8 9 FORMAT (B8pF1)

&C9 FNE

A70
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1 CELETE(LGO,0UTPUT,XPND)

2 XPND .

3 CXIT.

[ LIBCUOPY (GRAFHIC, TXLGO/KK,yTXLGC)

s LIBCOPY (JDRAT 4y MNPLGO/FFyNPLGC)

F DELETE(LGO,OUTPUTXFND)

7  RUN76(S)

8 LINK(F=LGOyF=TXLCGyF=NPLGGCsB=XPNL)

g XPND«

10  FIN.

11 EOR

12 PROGRAM XPMO(TAPS TTr =201y FILM=TAFETTY,TAPE7=TAFETTY)
13 CCMMON/ZTVRPLCOLZTVRPUL(R)

14 CCMMON/TVYTUNE/ZITUNEC(30)

1< COMMON/ZJPLOT/ZXLT o XKTy YLUS YLPyMAUX MAJY oKX {Z)KY(2)

16 LLTITLA{B)Y gLUGLTFyLNLOX 3 LINLEYyNCLXZNCLY L TITLZ(8)

17 DIMENSION IFETI(8)

18 DIMIRNTIN TEWIENE) 3 Tivo (550 )9 TAMP (S35 9 TAZM(500) 4T (500)
19 DIMENSTICN SLIPUL(TCO) oSLIFL3(50y),C0X1(500),04X1(507)
on DIMENSICN (20)+C{LDY yAL3D)HWARKEAS(500) 9ARELDISOD)

21 DATA KTIP'E,FTIMEQKPHQFK’MI.MZ,MSyAAA’i-,L.glc,in,l-,lc"loZ}LﬁE‘30/
22 CALL FET(SLTAPET?, [FET,8)

23 IFET(2)=TFET(2).OR.0000 COLC QUOC 0GOOOD COQQE

24 IFET(3)=IFFT(8).CR.4000 0CCC 2008 0000 GOOCEB

25 CALL FET(ELTAPC7,IFETy=8)
< 20 CONTINUF

27 MSTART=9 RwWRITFA7,142)

28 12 FORMAT(¥{_ZONE EXPANUS T/
29 1 *2=7Z0ONE CONTRACTS™)

30 CALL GETNUM (A) $IFLAG=A(1) BFWRITE(7,15)

31 15 FORMAT(*{=STRIKFE=-SLIP CCMPCNENT INCREMENTEL EXPCNENTIALLY*,/,
22 4 *2=DIP-SUTP COMPONENT INCFEMENTED CXPCONENTIALLY*,/,
33 1 *3=8CTF SLIF COMPCNEINTS INCRUMEMTED EXPONENTIALLY®,/,
34 1 ¥4=NEITHER SLIP COMPONFNT TMCFENMENTED EXPONENTIALLY*)
x5 CALL GUTHRUNM (A) 2LILAC=A(4)

36 CALL WRITCL(TFIGRR 341 eM2yMWKCHELCK) BCALL WRITEY

37 CALL GETMLM (A)Y $C{33)=A(1) $C{34)=A(2) FC(35)=A{(3) 3C(3B)=A(4)
38 N0 13 I=1,32

29 13 C(I) =9,

40 122 IF{C{3%) .£Qe 0o «AND. CUL3E) +EQs Ce) GO TC 100

L1 CALL WFITL2(C)

Lp 100 IF(MSIART JEQ. 2) GO IC 123

‘43 IF(C(3Z) of@o ﬁa oi‘\':L.. L,(3") .EQ. (o) GC T(. 101

4 CALL WRITF3(L)

45 101 IF(MSTART .FQ, 2) GC TO 122
LE WRITEA7 4 &)

Ly 4 FOFRMAT(*CCOCRDINATES OF STATION (X1,X2)%*)

48 CALL GETHNUM (A) 3$X4i=A(1) txy-A&(2) STHFETA=z4E,
%9 123 WRITEA(7,7) THFTA

&0 7 FORMAT(¥THETA=ANGLY BFTWEEN STRIKE OF FAULT* ./,

o 1 *AND NORTH=®,F 10 e 23,* UFGREESH)
oy ¥3=0+« BNUM=500 3IJKL={(.(75%NUM)I+1.

53 WRITE(7,46€)

il 6 FORMAT(*TPECIFY 2 CCRNFRS (F DICLCCATICN SURFACE FCR DISPLAY*,/,
55 1 *1=01X31=D¢2X1 2=01LXI=-DUX3 ¥/,

56 1 ¥4=02X3=03X3 5=03X1=04X1 %4/

=7 1 *9=C1X1=C2X1 10=C1X2=CLX3 ¥/

58 1 ¥#12=C2X3=C3X3 13=03X1="4%X1 %)

A7l
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59
60
61
62
63
64
65
66
€7
€8
69

110

112
113
114
115
116

151
154

152
155
153

104

181
180

182
114

9
16
10
18
11

10.52.58 MCHUGHK +XPNON2

CALL GETNUM(A) $MVAR1=A(1) SMVARZ2=A(2)

IF(CI{35) sEQeQ¢+ANDC(36)+EC.0.)G0 TO 1541
IF(C(33)eFEGeDssANDCI{3L).EC0,)GC TO 452

GO TO 153

DO 154 I=1,.16

C(I)znl

GO TO 153

DO 155 I=1€,y32

C(I)=0|

CONT INUE

NEND=NUM=-TJKL $TAU==-({NENC-TUKL) /6.

DO 103 I=IJKLsNEND

DO 104 K=1,16

IF(KGLE.8IL1=K $IF(K.LE.8)LZ=K+8

JF(KoeGTeBANDaKsLEo1B6)L1=K¢8

IF‘KQGToBoAND.K.LE.lG)L2=K416
DUKY=((C{C{L2)=CILLIY/ZINENC-TIUKL) )*¥ (I-TuKL))+CiLL)
IF(LFLAG.EQ.1eOReLFLAGEQe3)ID(17)={ (1 +=-EXP({I-TJKL)/TAU) I*(C(34)~C
1(33)))+C(33)
IF{LFLAGWEGe20RLFLAG.EQ3ID(18)=({1.~EXPL{(I-TUKLI/TAU) )*(C(36)~C
1(35)))+4C(3%)
IF(LFLAG.EQs1)0(18)=({{C(3€6)=-C(35))/(NEND-TUKLY)I*(I=-TJKL))+C(35)
IF(LFLAGWFQ.2)D{17)=(((C(34)=C(33))/(NEND-TUKL))*(I-TJKL))+C(33)
IF(LFLAGEQ.)D(17V=(((C(3L)=-C(33))/(NEND-TJKL)) *(I-TUKL))+C(33)
IF(LFLAGEGet)D{18)=( ((C(3EI-C(IE))/A{NEND-TUKL)) *¥(I-IJKL))#+C(35)
IF(TRIGGRNEL3LYESIGG TO 15€
IF(TRIGGREQe3IHYES.ANDSD(M1)oGF.C(NM2)IGO TC 114
IF(TRIGGREQe3HYES+AND«D(VM1) oL ToC(M2) IKCHECK=KCHECK#1

IF{KCHECK EQs1)XKTIME=NEND=-I

IF(KCHECKsEQe{)RTIME=T BIF(M3.EQe18)GCTO 1890

DO 181 K=9,16

L1=K+8 fL2=K+16

DK== {({CIL2)~-CLLAY Y/ (KTIME))I*(I-RTIME))+C (LY}

GO 7O 114

DO 182 K=1,8

L1=K TL2=K+8

DUK)=(C(CIL2Y-CLLAVYZ(KTIMEN)*(I-RTIME))+C(LY)

IF(TRIGGR.EQs ZHYES,ANCWO(NM1) JGELC(M2))D{MZ) =y,
TF(TRIGGRWEQsIHYES.ANC+D(NM1)+GE«C(¥2) AND4VM3.EQ. 17160 TO 9
IF(TRIGGRWEQ.3HYFES . ANDD(M1)+GELC(M2) «ANDo M3, EQ.18)G0 TO 190

GO TO 11

DC 16 M=9,16

D(MY=C{M+8) 3G0TN{y

DO 18 M=1,8

D(M)=C (M)
IF(TRIGOR+EQe3HYESJANDD(ML) WG oC(F2) o ANDWL{M3)eEQeQ+)GO TO 156
IF(TRIGOR.EQe ZRYES.ANDWD(M1)eLToC(M2) AND.LFLAG.EQ,.1

1 «ANDWM3.EQe17)0(M3I)=( (e -t XP((I-RTIME)/
1 (-KTIME/6.)))*¥(C(3L)=-C(33)))+C{(33)

IFITRIGGRWEGeIHYES JANDD(M1)LTaC(M2) ANDLLFLACGC.EQ.3
1 oANDe MZJEQe17)0{MII= ({1 +=EXYP(IT=-RTIME)/(-KTIME/E)))*(C(3L)~-C(33
1))1)+C(33)

IF(TRIGGOGFREQs3HYESAND D (M)« LToC(M2) s ANDJLFLACLEG.2
41 oANDeM3EGC.18)D(M3)=((1.~EXP((I-RTIME)/
1 (=KTIME/6.)))*(C{36)-C(35)))+4C(35)
IF(TRIGGR.EQeZHYES ANDODIML) e LTeC(M2) dAND.LFLACLEGC+3+AND.
1 M3.EQ.18)CIM3)=((1.-EXP{(I-RTIME)/(-KTIME/E))I*¥(C(36)-C(35)))+CH
13%)

’ ATZ
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117 IF({TFIGGRWEQe3RYESANDWIIMLI) o LToCIM2) ANDSLFLAGSEGH1
118 1 +ANDWM3ILEGC.18)DIMY=(((C{3e)-C(3E))/

119 1 (KTIML) D) *(I-RTIME)) +C(35)

120 IF(TRIGGREQIHYESAND DMLY LT CUM2) e ANDoLFLACLEG o4 ANDsMILEQS 18)
121 1 DMMII=LL(C(36)=-C{3S))/(KTIME D)) *{I-RTIME))+LC(35)

122 IF(TRIGGR TG« 3RYESANDIOIM) LT C{VM2) JANDLLFLAGWEG.?2
123 1 JAND MR EQe17) D(M3)= (L(C(34)=-C(33))/

124 1 (KTIME))*¥(I-RTIMF))+C(33)

12% IF(TRIGGREQe3HYESWAND 2D IM1) oL TaC(M2) dANDeM3EQe17+AND, LFLAG.LC.«)
126 1 DUMI3) = {{CI34)-C(33) ) /(KTIME))*(I-RTIME))+C(33)

127 156 CALL CMPTLT (D9 X1 9 X24X34T1,72)

128 IF(DCL) o NEWD(3)20RD(EY N D(7),0ReD(2) NE.L(B)

129 b .OF.D(l-).M..”(b).nR‘.ﬂ(9).|\E.D(11).UR.D(13).NE.D(i?)
130 1 +CR.D(10) NELUL1E).OFRDU12) eNECLU14)IRWRITE(7,y0T)

131 67 FORMAT(*CCRNERS NOT INCREMENIING PROPERLY¥)

132 AREASH{I)=A(C(18)=-D(e)*(0(12)=-D(10)}

133 AREAD(I) = (D7) =0 (1) *{0(&)=0(2))

134 SLIPUL(IN=0(+7) $SLIFUZ(II=D(18)

135 CuXi (M) =C(MVAR1) ROaX1(T)Y=C{(MVAR2) $T(I)=T 3TFW(I)=T?2
136 103 TNS(I)=T1

137 K7=TJKL=-1

138 DC 10b I=14K7 .

139 AREAS{I)=ARLAS(IJKL) ILKRcAC(I)=AREAD(IJUKL) STEW(I)=TEW(IJKL)
14y SLIPUL(II=SLIPUL {IJKL) RSLIPUI(ITI=SLIFUZ(IJKL)

141 CLX1(IV=ChLXy (TJKLY TOLX1 (I =DaX4(TJIKL) BT(I)=1I

142 106 TNS(I)=TANS(IJKL)

143 K8=NENDO+1

14k 2C 167 I=KHBs4NUM

145 SLIPUL (I =SLIPUL (NEND) SSLIPUI(I)=SLIPUZ(NEND) $T(ID)=I
146 COXP{IN-CLxp (NENDY SULX1(II=0C4X4(NEND) FARFAD(II=AREAD(NENTCT)
147 AREAS(I) <AREASINENLD) STEW(I)=TFWI(NEND)

148 107 TASCI)=TASINEND)

149 IF(IFLAGWEG. 2)GO0 TO 108

150 A=zTEW{1) SB=TNS (1)

151 GC 109 TI=1,NUM

182 TER(I)=TFWI{I)=-A

153 109 TNS(D)Y=TNS{I) =B

184 GC TO 11n

155 108 DO 111 I=1,yMNUM

1%¢ TEW(I)=TEW(NUM)=TEW(I)

157 114 TAS{I)=TAS(NUM)I=TNS(I)

158 110 CT=COS(THETA¥*,a1745)

159 ST=SIN(THETA *¥,n01745)

160 DO 21 I={+NUM

161 B=TEW(I) FA=TNS(T)

162 TNS({I)=A*CT+3*%ST

163 TER(I)==A*ST+R*CT

164 TAMP{I)=SGRT L{TEW(I)**2) + (TNS(I)**2))

1€5 TEF(TNS{I)LEQeg) THSII)=tec=20

166 TAZACIY=(ATANCTFW{I)/TRSLI)))*(1804/73.1415C2¢)

167 TFUTNSCI) alLT e Q) TAZAL{I ) =TAZM(T )Y+ 180D,

168 IFATAZM{TI) oL TeGo)TAZM{I)=TL/M(I)+36€7,

1¢9 214 IF(TAZMIZ)WGT 3R ) IAZM(L)=TAZM(1)~3E0,

170 TEWMID=TEW(L) FTNSMID=TAS (1) STAMPMO=TAMP(41) STAZMMD=TAZM{1)}
171 CuXqMD=C4X1(1) CT06X1MU=0LAL(Y)

172 TEWMIN=TF WMAX=TEWMID RTNSMIM=TNSMAX=TNEMID

173 TAMPMN=TAMPMX=TAMPM" &TAZNMMI =TAZMMX=TAZMMD

174 Cu4XIMN=CuXIMX=Cl XM 04X MN=DLYIMX=D4X4MD

A73
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175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
2C3
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232

DC 160 I=1.NUM
IF(C4X1(I) el ToCHXIMNICLUXIMA=CLX1(T)
IF(CLX1(I)aCTaClXY{MX)CUXIMI=ClLX1(I)
IF(DUX1(I) LT DLXIMNINDGXIMA=DLXL1(T)
IF(DLX1(TI)GT.DUXIMX)DLXIMX=DLX] (])
IF (TEW(I) LT TEWMIN)TEWMIN=TEW(I)
IF (TEW{I) +6T. TEWMAX)TEWMAX=TEW(I)
IF (TNS(I) LT, TNSMINITNSMIN=TNSI(I)
IF (TNS(I) +GTe TNSMAX)TNSMAX=TNS(I)
IF (TAMP(I) +LYT. TAMPMN)TAMPMN=TAMP(I)
IF (TAMP(I) 4GTa TAMPMX)ITAMPMX=TAMP(I}
IF(TAZM(I) oJLTs TAZMMN)TAZMMN=TAZM(I)
IF(TAZM(T) .GTe TAZMMX)TAZMMX=TAZM(I)
160 CONTINUE .
WRITE(7 317 ) TEWMIN, TEWMAXy TASMIN,y TNSMAX o TAMFMM o TAFFMX o TAZMMN TAZMMX

17 FORMAT(*MIN./MAXs VALUES COF EW COMFONENT* y2X9E10¢302XsE106397

*MINe/MAXs VALUES OF NS CUMPCNENT* 32X 9E10e392X9E1Le35/ s

*MINS/MAXW VALUES CF AMPLITUDE*ySX4E10+.392XyE104347

¥MINS/MAXs VALUES OF AZIMLTH*33XeF10e392X9F10e297

¥(NOTE TILT AMPLITUDES ARE IN MICRORADIANSY,/,

*AZIMUTH IN DEGREES)*)

WRITE(7,170)
170 FORMAT(*THE FOLLOWING ARE FLOTS CF THE EW AND NS ¥,/,
{1 *CCMPCNENTS OF TILT, ANO THE TILT AMPLITUDE*./,
1  *AND AZIMUTH (MEASURPELC CLOCKWISE FRCM NORTH) . ¥,/,
1 ¥0=RE-START, 1=CONTINUE®*)
CALL GETNUM(A) BIKFLAG=A(Y1)
IF(IKFLACL.EQ. g) GO TO 143
LU=7 SLNLGX=1 SLNLGY=1 ENCLX=2 $ENCLY=?
WRITE(7,199)
199 FORMAT(*WFITE PLOT TITLE, 8¢ CHARACTERS*)
READ (7 +200) (LTITL(UM) yUM=1,8)
200 FORMAT(8A10)
KX(1)=10HTIME-ARBIT
KX{2)=1DHFARY ULNITS
KY(4)=10H €W TILT
KY{2)=10#H EMAJX=E $MAUY=10 BLTITLZ2(1)=1
903 XLT=T(1)SEXPT=T(NUM) BYLG=TFWMIN gYUP=TEWMAX
WRITE(7,70)

70 FORMAT(*SET HOKIZONTAL SCALE? Y Ok N{(=BLANK)¥*)
READ(7,€6)CHARAC $IF (CHARAC.FQ+.1HN.OR.,CHARAC.,EQ.1H )GO TO 71
WRITE(7,72)

72 FCRMAT(*NMIN/MAX X VALUES*)

CALL GETNUM(A) SXLT=A(1) SXRT=A(2)

71 WRITE(?7,732)

73 FORMAT(*SET VERTICAL SCALET Y OR N(=BLANK)*)
READ(74,6¢)CHARAC BIF{CHARAC +EQ.1HN.OR.CHARAC.EQsiH IGO0 TO 74
WRITE(7,7%)

75 FORMAT(*VMIM/MAY Y VALUES¥*)

CALL GETNUMIA) $YLC=A (1) $YUP=A{2)

T4 IF(TEWMINLJEQ.TEWMAX)YLU=YULF=1 4
IF(TEWMINGEQ.TEWMAX) YUP=YUF+1 .,

WRITE (7,41) ,
1 FORMAT (*SKIP PLOT OF EW TILT?*)
READ(7,66) IUVAR

€6 FORMAT (A1)

IF(IJUVAREQ.1HNsORWIJVARLECW1H JCALL FLOTS(TEW,T 91 ,NUM)
WRITE(7,19) 3CALL GETNUM{A)SIKFLAG=A(1)

(N
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233
234
235
236
237
238
239
240
241
242
2463
244
2L5
246
247
2us8
249
250
251
252
2¢3
2%y
25
256
257
258
259
260
2€1
262
2€3
2EL
265
266
267
268
2€9
270
271
272
273
274
275
276
277
278
279
28¢
281
282
283
284
285
28¢€
287
238
289
29¢0

900

710

740

910

19

911

T4y

742

912

913

743

744

914

915

9186
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IF(IKFLAG.EQ.C0)G0TC1133IF(IKFLAGL.EQ.1)GOT0CS03
KY{14)=190H NS TILT IXLT=T(1)EXRT=T (NUM)

KY(2)=1nh

YLO= TANSMIN SYUP=TNCMAX SWRITE(7,70) BREAD{(7,66)CHARAC
IF(CHARAC. FfQe1HN.ORe CHARAC.EFQs1H )COTC71y
WRITE(7,72)3CALL GETNUMCA) IXLT=A(1)IEXRT=A(2)
WRITE(7473) FREAD(7 50 Y CHAREC
TF(CHARACWER1HN«ORJCHARACLFQW.4H YCOTC740
WRITE(7,79)3CALL GETNUM(AYIYLO=A({)SYUP=AL(2)
IF(YLOLLQaYUP) AAA=YLORTF(YLOLEGeRAL) YUF=YUF+1,
TF(YLOLEG. FAAYYLO=YLD=-1,

WRFITE(74,C10) SRFAD(7,E0) IJVAK

FORMAT (*¥<H(TP PLCT OF NS TILT?%)
ITF(IJVAREQWIHN. QR TUVARLEC .1 JCALL PLOTSU(TANS,T,414NUM)
WRITZ(7419)

FCRMAT (*0=RE-START, 1=NEW FLOT®)

CALL GETNUNMCA) BIKFLAG=A(1)

It (IKFLAGL,FQ.GIGO TO 113 $IF{IXFLAC.EG.1)GCTO9¢gD
KY(1)=10FTILT 8MPLI $xLT=T7(1) $XRT=T (NUM)
KY(2)=10HTUDE

YLO=TAMPMN SYUP=TAMPMX TWRITE(7,70)8REAC (7 466)CHARAC
IF(CHARACJEQ ¢ {HENLJORJCHARACEQW21H YGOTC741
WRITE(74,72)LCALL GFTNUMILY $XLT=A{4) $XRT=A(2)
WRITE(7,473)EREAD(7 4,66 ) CHAREC

IF({CHARAC FQe1bhNCR,OHARAC FQeiH IG0TO742
WRITE(7,75)SCALL GITNUM(AISYLU-A(1)BYUP=A(Z)
IF(YLOLEQ YUP)YAAA-YLOSIF(YLOGENAAA) YUP=YUP+L,
WRITE(7,212) SREADA(7,6€) IJVAR

FORMAT{¥SKIP PLOT CF TTILT AMPLITUDE?*®)
IF(IJVAR . EQe1HNeORJIJYARLEGCLLH JCALL PLOTS(TAMP 1y 19NUM)
WRITE(7319)3CALL GETHUNMIAY {IKFLAG=A(1)
IF(IKFLACCFUa0)GOTO1 1377 (IKFLAG.,FGa1)G0TOCG1Y
KY(4)=109+TILT AZLIMU ¥X T(L)EXET=T (NUM)
KY{2)=1CHTH FYLU=TAZMMN FYUP=TAZMMX
WRITEA(7470) SKEAD(740€8)CHAREC
IF(CHAFACCEQe1 BN, GRsCHARACTQa1H ICATC743

WRITE (7,72)3CALL GETNUMIADIIXLY=A(41)8XRT=A(2)
WRITE(7,73)FREAD{(7 4t ) CHRARRC
IF(CHARAC.EQea1tNe R, ShiARmCotTeiH IGOTCT7 44
WRITE(7275)4CALL GETMUMIA)ISYLO=L (1)BYUP=A(2)
IF(YLO.FCLYUP)ALA=YLOSIF(YLOJEQLARA)YLUP=YUF+1,
IF(YLC QL EAYYILC=YLO=-1,

WRITE(7491u) gREAD(74€6)1JVAR

FCFMAT{*SKIP PLOY CF TTILY EZIMUTH?T*)

TF(IJUVAR dEQe1RNeOKWTUVAF.EGC.1H YCALL PLOTS(TAZM, Ty 19 NUM)
WRFITE(7,49) RCELL CETNUNM{A) TIKFLACG=A{})
IF(IKFLAG.FT.pdGO TO 1133TF(IKFLAGL.EQ.1)YG010913
XLT=T {1 ) +XkT=T(RUM)

KY{(4)=4ChTTRIKESLIP 8KY{(2)=10RH COMPONENT

YLO=C(32) RYUF =C (34)

IF(C(33)FCaC(34))YLO=YUP=],
IF(C(33)«FEQ.C{ILIIYUP=YUD 4+,

WRITE(7,C106) IFELDA(7,686)IJVAR

FCRMAT (*SKIP PLOT CF STrIKE SLTP CCMPUNENTT*)
JF{IJUVAR.FOW1HN,OP  TUVPARVEGCe1H YCALL PLCTSU{SLIPULy Ty 19NUM)
KY(1)=10+D1P SLUTP C BKY(2)=10HOMFCNENT

YLO=C(3E) iYUP=C(30)

AIS
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235
296
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299
300
301
302
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307
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325
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329
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343
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345
346
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918
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IF(C(35) EC.C(36))YUF=YUP+1,

WRITE(74917) SFEAD(7,£6)IJVAR

FORMAT(*SKIP PLOT OF DIP SLIP COMFCNENT?™)

IF(IJVAR FG.1HN.ORIJUVAR.FQs1H YCALL PLOTS(SLIPU3IsTy1sNUM)
WRITE(7,949) $CALL GETNUM(A) SIKFLAG=A(1)
FORMAT(¥Q=RE-START¥*)

IF{IKFLAG.EQ.0IGO TO 143

KY(4)=40HCORNFK 1

IF(MVARKYL EG.1)KY(2)=4H DiXi=02X1

IF(MVARYL EQ.2)KY{2)=10H D1X3=DuX3

IF(MVARY JEQ.L)YKY(2)=1cH D2X3=D3X3

IFMMVAR] JEG«S5)KY(2)=10H D3X1=D4X1

IF(MVARL EGe9IKY(2)=40H C1x1=C2X1

IF(MVAR] ,EQ.10)KY({2)=10H Ci1X3=C4X3

IF(MVARYL ,EG.12)KY(2)=10H CzX3=C3X3

IF{MVARLF Qe13)KY (2)=10H C3IX1=C4X1

YLO=C4X{MN BYUP=CLX{MX

IF{CLXIMN.EQ.CHXIMX)YLO=YUF-1,
IF(CLUXIMNLEQCUXIMX)YUP=YUP+1,

WRITE(7,918) $REED(7+460) IJVAR

FORMAT (¥SKIP PLOT OF CCRNER 17%)
IF(IJVAR,EQ.1HNORWIJVAR.EQ.1H JCALL PLOTS (CLX19T 4 19NUM)
KY(1)Y=10HCORNEF 2

IF(MVAR2.EGe1)KY(2)=10K D1X1=D2X1

IF(MVAR? EQa2)KY(2)=10H D1X3=D4X3
IF(MVAP2 £ QeLYKY(2)=1CH D2X3=D3X3

IF(MVAR2 JECWS)KY(2)=1CH O3X1=0&X1

IF(MVARZ .LQe3)KY(2)=10H Ci1X1=C2X1

IF(MVAR? .EG.10)KY (2)=10K C1X3=C4LX3

IF{MVAR2 FQs12)KY (2)=10H C2X3=C3Xx3

IFMMVAR?2,FQs13)KY (2)=10H C3X1=ChX1

YLO=D4LX1MN $YUP=D&GXIMX

IF{D4XIMNEQ.DLX{MX)IYLO=YUF~1 .
IF(DLUXIMNJEQ.DEXIMX)YUP=YLF+y1,

WRITE(74,920) SKREAD(7,€6)IJVAR

FORMAT(*SKIP PLOT CF COCRNEF 27%)
IF(IJVAR.EQe1HNJORWZIJVARLEQ.1H YCALL PLOTS (D&4X1+T s 14NUM)
KY{(1)=10HS.S. AREA

YLC=(C(23)-C(17))*¥(C(20)~-C(18))
YUP=(C(31)=C(25))*(C(28)~C(26))

ABC=YLO §IF(YLOLEQ.YUP)ABC=YLO=1+. SIF(YLOLEG.YUP)YUP=YUP+1,
YLC=ABC $WRITE(7,921) 3IFEAC(7,66)IJVAK

FCRMAT(*¥SKIP PLCOT OF STRIKE SLIP AREAT*)

IF(IJVAR.“Co1 HN.OR,IJVARLEG.1H JCALL PLOTS{AREAS T ,1,NUM)
KY{1)=10HD.S. AREA

YLO=(C(7)~-C(1))*¥({C(u)-C(2))
YUP={C(18)=CtI1)*(C(12)=-C (1))

ABC=YLO 2IF(YLC.EQ.YUF)IABC=YLO=4, SIF(YLG EG.YLP)YLP=YUP+{,
YLO=ABC S$WRITE(7,922) SREAL(7,066)IJVAR

FORMAT (¥SKIP PLOT OF DIP SLIP AREAZ¥®)
IF({IJVAREG. 1 HMeORIJUVAR.ECstH JCALL PLOTS (AREAD,T,1 NUM)
WRITE(7,68)(C(I)yI=1,36)

FORMAT (S{4F12.247))

WRITE(7969) IFLAGy IKFLAG,LFLAGy TUKL yNUMsNENL yM19M29 M3, KTIME,K7 ,K8,
1 TAU,PTINME

FORMAT (7140+/,5I11042F10.3)

WRITE(7,11°5)

A76
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349 415 FORMAT (¥1=Re=START WITH ALl MEW VALUES*,/,

35¢0 1 ¥2=RE-STAFT WITH NEW STRIFE-SLIP VALUE ANC ZONE CCORDINATES*,/,
351 1 *3=RE-START WITH NIW DIP-SLIP VEALLE AND ZUNE CCCORCINATES*,/,
252 1 *L=RE-START WITH MW STFIKE-SLIP VALUE GONLY*,/,
353 1 *¥C-RF-START WITH NFW CIF=SLIP VALUE ONLY*,/,
354 {1 *H6=RE-START WITH PMEW TILTMETER CCCRDINATES CNLY*,/,
355 1 *7=STCP*)

35¢ CALL GRETNUM(A) gMSTART=A(4)

357 IFIMSTARTERQR.2)GCTO116 BIF(MSTARTLEQ.3)G0TC117
3c8 TF(MSTARTEQ4)G0TCLL8 LIF(MSTARTLEQ.S)IGOTC119
353 IF(MSTARTLEQ.E)GOTO120 $IF(MSTAKTLEQ.7)GOTOESD
360 GC TO 23

3614 116 WRITE (7,12)

362 CALL GETMUM(L)Y $IFLAG=A(1) RWRITE(7,15)

3E3 CALL GETNUNM(A) BLFLAG=A(1)

3cL WRITE(7,23)

365 23 FORMAT(*ULINLJULFN*)

366 CALL GETHUNMIAY RCL33)=A{1) SC(ZLI=AL2)

3E7 CALL WRITFLUITRICGR 4M1,M29sM:yKCHECK)

368 GO TQO 100

369 117 WRITEA(7 .12}

370 CALL GETNUMCA) SIFLAG=AC(1)

371 WRITE(7,41%) i

372 CRLL GETHUNM(A) SLFLEC=A(1)

373 WRITEA(7,25)

374 25 FORMAT (*UZINLUIFN*)

375 CAaLL GLTRUMOA) SC(359)=0{1) 3C(36)=A(2)

376 CALL WRITIGLITEIGGR yM44yMP24 M yKCHECK)

377 50 TU q22

378 118 WRITEA7,:2)

379 CALL GETNUM(A)Y PITIFLAC=A(1)

380 WRITF(7415)

381 CALL GETNUMCA) BLFLAG=A{1)

382 AFRITEA(7 4y23)

2832 CALL GETNUM(A) 3C{23)=A(1) 3C(3L)=A(2)

384 CALL WRITELITRIGGR ¢yML 4M2,4 V3 KCHECK)

385 GG TO 17

386 119 WFITE(7,12)

387 CatL GETMUMLA) $IFLAG=AC(Y)

338 WRITE(7415)

389 CALL GETHUMIA)Y TLFLAG=AR(1)

33¢C WFITE(7,25)

294 CRALL GETNUM(AY 3C{35)=/(1) FC{(3IB)=A(2)

392 CALL WRITEL(TRIGGR M4 4MZyMI,KCHECK)

293 GC TO 123

394 120 WRITE(7,4)

395 CELL GETNUMCA) $X1=A(1) EX7=A({2)

3936 CML WRITEL(TRIGGR ¢M1 4y MP24 M2, KCHECK)

397 GG TU 4123

398 30 STCP

339 END

4y SLEROUTINE CMPTLT Dy X1 9X24X3,T14+72)

4l DIMENSICH T(20)

Lge2 A1=RA2=A3=A4=084=B2=833=84=0.

Lp3 DA1=DA2=CA3=NAL=DB1=LB?2=0UBI=DBU=0.

Ll Uui=n017)

405 Uz=0D(16)

Lpb IF(UL.00e04)GCATO 1

AT
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Lo7 CALL TILT{O(17),4X14X24X3,C(21)D(12),A1,B1)

410 CALL TILT(CU17Y4X1 1 XzeX39C(15),y0(1E)AL,BL)

411 1 IF(U3.EQ+.0+)G0 TO 2

41?2 CALL DPSPTL{(D(18) 4X4+X2+X3,D13),D(4),CA14DEL)

413 CALL CPSFTL{D(168) ¢X1,X24X3,0(1),D(2),0A2,082)

414 CALL DPSFTLID(18) 4X14X2+X3,0(5),D(6),CA3,DE3)

415 CALL CPSPTLID(18) ¢X19X29X340(7)40(8),LA4,DEL)

416 2 T1=A1-R2-A3+AL+DBA1-DA2~-0A340AL

417 T2=81-82-R3+84L+DB1-DB32-0B3+0B4

418 RETURN

419 ENC

L20 SUBROUTINE TILT{UL9X19X29X29P14P3+T1,T2)

421 R=SORT (X1 =P1)¥¥24X2¥¥ 2+ (X3=P3)¥%2)

422 RP=R+P3

b23 T1=(U1/712.5604) ¥ (X2¥ (X1=-P1)*(R¥RP=(R+2,*¥P3)*(2.*R+P3)}))/
424 L (R¥*3*¥RE*¥2)

425 T2=(U1/742+.5664) ¥ (X2*¥2¥(R¥kP=-(R+2+*¥P3)*¥{2,¥R+P3) )/ (R¥*3oRP*¥>5)
426 1 +(R+2,%P2)/(P*RP))

w27 RETURN

428 END

429 SUBROUTTNE DPSPTL(U34X19X29X349P1,P340T1,0T72)

430 R=SART ({ (X1=P1)**¥2 )+ (X2¥*2) +( (X3P 3)¥¥2))

431 DT1=(U3/E428318) ¥ ((X2*P3)/F)*((1./{R*¥*¥2))={1./({(X1-P1)
L32 1 **¥2)+(Xx2%%¥2))))

433 DT2=(U3/€428318) % (({X1-PLI*P3)/((X2%*¥2)+(P3*¥2) ) )*¥{(((P3**2)
434 1 =(X2*%2) )/ (R¥ ({(X2¥¥2) +(P3*¥2)) )+ ((((X1=P1)*%2)+(P3¥*2))
435 1 Z(R*%3) )4+ ((X2¥*%2)+(P3**2)) /(R*({(X1=-P1)**¥2)+({X2%¥2))))
436 RETURN

437 END

L38 SUEROQUTINE WRITEL

439 WRITE(7,1)

Lig 1 FORMAT(*SPECIFY INITIAL ANL FINAL SLIP VALUES,*,/,

Lig 1 *RIGHT~LATERAL STRIKE=SLIF IS <0+%,/7,

Yy 1 *¥DIP-SLIFr >0. FCR °*X2>0. SIDZ* COWN*,/,

443 1 ¥FORMAT=U{IN,UL1FN,U3IN,U3FN*)

Lty RETURN

Lus END

Lub SUBRGQUTINE WRITE2 (C)

Lu?7 DIMENSION C(&40),A(3()

LuLB WRITE(7,3)

449 3 FORMAT(*SPECIFY INITIAL ANLC FINAL COGKCINATES*,/,

4590 1 *OF DIP=-SLIFP ZONE CORNERS AS INCICATED.¥*,/,

454 1 *D4X1INyD1XSINyD2X3INSJOIXIINSDIX1FNyDLIX3FAH4D2X3FNHU3IX1FN®)
452 CALL GETHNUM(AY 3C(N)=A(1) IC(2)=A{(2) TC{4)=A(3) SC(5)-A(4)
453 C(9)=A{(S) 3C(iC)=A L) BCU1L2Y=A(7) C(13)=A(8)

LS4 C(3)=C(1) RCU7)=C{5) 3BC(EY=C(~) 3C(8)Y=C{2)

455 C(11)=C(S) 3C(1A)=Cl10) FICL1W)=C(12) $C(18)=C(13)

456 RETURN

457 ENC

458 SUBKRQUTINF WRITEZI(C)

459 REAL A{(3p)

460 DIMENSION C(4Q)

461 WRITE (7,8)

462 8 FORMAT(*SPECIFY IMITIAL AN[L FINAL VALUES *,/,

463 1 *OF STRIKE-SLIP ZGNE CCORCINATES AS INDICATED*,/»

Lb4 1 *CiX1INSCAXIINSC2XIINSCIX1INyCLIXLFN,CIXIFN,C2X3IFN,C3IX1FN¥)

A78
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465
LEE
L67
Le8
469
47¢
L71
L72
473
474
475
L76
477
478
479
480
L8
482
LB3
4RL
485
4h%
487
438
LAR9
Lyg
491
49p
493
494
“g9g
49¢
497
498
499
500
£61
tpy
503
ccu
05
506
507
508

CALL CETRUNMCA) TCU3/7)=P (1) 1CU18)=L(2) $C(20)=A(3) $C(21)=A{4)
C(25)=A(%) RC(2E)=RA{E) EL(z8)=A(T7) $C(zY9)=A(8)
C(19)=C17) #C g2V =Cl2M fC{22)=C(24) $C(24)=C(18)
C27)=C(2%) #C(30)=C(28) 3C(31)1=C(2%) $C{(32)=C(26)
FFTURN
END
SLEROUTINE WRITEGL{TFIGCR«M1yM24M34KCHECK)
REAL A(3D)
M1=400 IMZ=10( $M3=4C0
WFITE(74150)
150 FORMAT(#CC YOU WISH THE *TFIGGER® CPTIONT?¥ o/,
1 **YES* OF °‘HC °**)
READA(74151)TRIGGK
154 FORMAT (A3}
KCHECK=p ° d
TF{TrIGGR&EN«3IBNO )LD TO 46
WRITZ (7,15 7)
157 FORMAT{(¥SPECIFY °*TRICGGTR® FARAMETERS IN THE FORM*,/,
1 ¥DIML) LT .C(M2)®)
CALL GETMUM(A) $M1=A(1) sM2=A(2)
WRITC(7,158)
158 FCRMAT({*SFECIFY WHICH SLIF COMPONENT IS TO BE =0+%4/9
1 *WHEN O(M1)GELC (MY~ 4/,
1 *STRIKF=-SLIP=S, NIP=-SLIP=C¥)
FFRADA(744%9)SLIF
159 FORMAT (A1)
IF(SLIP.EGIHSIM 317
IF(SLIP. U 4iHDIM3 =16
160 CONTINUL
RETURN
LND
SLEROQUTINE GETNUMI(FK)
CIMENSICN R(1) 40 (80)
FEAD(7,49)L & I=Jd=o

6 J=J#1 & N=P=S=g f M=F=1
5 T-I+1 & IF(T.GTLBQ)RETURIN § D=L(I) % K=t
TF(DFQea36)K=2 3 IF(D.GEvP7¢AeDoLFa26)K=1
IF(D.EQ.u7)IK=3 & K=K+S 3 GLTO(1+29395919ke3st)K
1 iN=N*1Q+D-27 1 S=u ¢ G010 S
2 M==-1¢ T Szl 3 6C1C 5
3 P=1I $ S=4 § G010 &
4 JF(P.MELC)F=40e¥¥(I-P~-1) b R{UI=N/F*M ¢ GOIC &
g FOFMAT (8(F1)

FND
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Documentation for Program MAXVGT

This program computes quasi-static tilts at the surface of a Maxwell
or Voigt viscoelastic semi-infinite medium for a vertical rectangular
dislocation loop and strike-slip displacement using the equations in
Rosenman and Singh (1973). Input to the program consists of the initial
and final position of the slip zone and magnitude of slip, station location,
and a series of flags and constants. The tilt component amplitudes,
total tilt amplitude, tilt azimuth, and the tilt amplitude decay curve
for a static zone comprise the output.

Note: Currently, the dip-slip contribution to total tilt is set
equal to zero. A1l material in the program relating to dip-slip should

be ignored.

Access and Use:

This program is intended for use on the LBL 6600 B or C computer
and the Tektronix (4010-1) terminal. It is stored on library 'MCHUGH'
and may be accessed, after logging on to the B or C machine with approx-
imatley 120 K of core, using the command

LOAD, MAXVGT, MCHUGH

The program is ready for immediate use; the next command should be _RUN.

[nput:

The geometry and notation used in this program is shown in figure 1.
It is assumed that the positive X direction is northwest, positive Y is
northeast, and that the angle between X and north (theta) is 45°. (To

change theta, it is necessary to alter 1ine 49 in the main program). The

8l



computer will ask for the information it requires as follows:

a) 1

Zone Expands

2

Zone Contracts

Entering a 1 cause the tilts to be computed for a zone expanding from
its initial position to its final position (as entered in part e below); a

2 causes the opposite to occur (i.e., the zone appears to 'collapse').

b) strike-s1ip component incremented exponentially
dip-slip compnent incremented exponentially
both-s1ip components incremeted exponentially

neither slip component incremented exponentially

= wn -
W onou

The dip-slip contribution to the total tilt is currently set equal to
zero, therefore, all options relating to dip-slip displacement are inoperative.
If a1 or 3 is entered, the strike-slip magnitude is incremeted in a (l-e't/TS)
fashion where the time constant for strike-slip displacement (rs) is set in-
ternally such that the slip has reached 99.998% of its final value at the end
of the computations.

c) The computer next requires that the parameters in the 'TRIGGER' option
be specified. This and the following steps are described in detail in the
documentation for program XPND/XPND®1.

d) Specify slip values.

e) Specify zone coordinates.

f) Specify station coordinates.

g) enter Maxwell and Voigt time constants.

Specify the time constants used in the tilt equations for the Maxwell and
Voigt solids (Rosenman and Singh, 1973).

Note: for an elastic material, the Maxwell time constant. Tos approaches

B2



» and the Voigt time constant, T approaches zero. Because of limitations
on the exponent that may be used in the exponential functibn, it is suggested
that 'TIME' in line 380 be set equal to some number greater than 6 but not
more than 10, and that 'TIME' in line 398 be set equal to zero.

h) the angle theta is written; no action required.

Output:

The output and responses required are nearly identical to those described
in the Documentation for programs XPND/XPND@1 and will only be summarized
here. The output for the Maxwell model occurs first, followed by the output for
the Voigt model. The format of the solutions for the Voigt model is 1dentical
to the Maxwell model and will not be discussed separately. All plots are
labelled automatically so that no confusion between the two sets of solutions
can occur.

a) The minimum and maximum values of the two tilt components, the total
tilt amplitude, and tilt azimuth are listed with a description of their
units.

b) Enter the appropriate number to restart or continue the program.

c) Enter plot title.

d) and e) Set scales

f) Option to skip plot

g) After plot is displayed, enter a blank.

h) Restart or continue program.

i, J, k) Set scales and display next component.

Once the two tilt components have been displayed, the computer will
ask for instructions regarding the display of the tilt as a function of
time for a static zone. The zone index (corresponding to a particular
static zone, or instant of time) must be between IJKL and NEND (those two
and t

variables are equivalent to a time t. that is, the zone starts

initial final’
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growing at time = IJKL and ends at time = NEND). Because of the visco-
elastic response of the medium, the tilt amplitude for a static zone
will decay with time. The components THETA1 and THETA2 are respectively
the X and Y components of the tilt (i.e., %—‘)’%and—-’gﬁw in Rosenman and Singh,
1973) for a particular source-station geometry. To skip displaying THETA1
and THETA2, enter a 999; otherwise the minimum and maximum values of the
tilt will be written. The graphs will be displayed if an N or blank is
entered after the SKIP? response. The tilt amplitude and azimuth follow
the THETA1 and THETA2 displays. Once the azimuth has been plotted, the same
sequence for the output is followed for the Wigt model calculations.

After the final Voigt plot, the program may be restarted with all
new values, only new slip values, or new instrument coordinates (as in
programs X PND/X PND@1). If any option between 1 and 6 is selected, the
computer will request the information it needs. If a 7 is entered, the

program will stop.

References

Rosenman, M., and S.J. Singh - Quasi-static strains and tilts due to faulting
in a viscoelastic half-space - Bull. Seismol. Soc. Amer., 63, 1737-1752,

1973.
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EXAMPLE FROM MAXVGT
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RiT START, 1=MNEW PLOT, 2=RETURH

§

TR --GSTART WITH ALL HEW URLUES
T START WITH HEW STRIKE-SLIF URLIJE HNG ZDHE COORDINATES
P -START WITH NEM DIF-SLIF URLLE AND Z0NE CDORDIMNATES
i|~*TnRT WITH HEW STRIKE-SLIP UALUE ONLY

SFE-START WITH NEW DIP-SLIP UalUE OHLY

=RE-START WITH MEW TILTHMETER CDORLCIHATES OMLY

’bTJF’

- ~EDIT

- C\”I\A"»\!“NO
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24 MAY 76 153415 MCHUGH JMAXVGT
1 DELETE(LCO,0UTPUT yMAXVGT)
2 MAXVGT.
3 CXIT.
4 LIBCOPY(GFRAPHIC,TXLGCO/PR,TXLGO)
S LIBCOPY{(JDRAT; MNPLGO/KKyNFLGC)
¢ DELETE(LGO.CUTFUT,MAXVCT)
7 RUNT7HI(S)
8 LINK(F=LGOyF=TYLGCyFaNFLGC,y E=MLXLGT)
9  MAXVGT.
10 FIN,
11 EOR
12 PRCORAM MAXVGT (TAPETTY=2n1+F ILM=TAPETTY,,TAPEZ7=TAPETITY)
13 COMMON/TVPCOL/TVPUILIB)
14 CCMMCON/TVTUINE/ZTTUNE( )
15 COMUON/ZJFELOT/ZXLT o XTT g YLO W YUP ZyMAUXyMAJY oKX (Z) 9oKY(2),
16 FLTITLIB) yLUSLTFZLMNLOGX g LNLGYWNCLXsNCLY»LTITL2(8)
17 CIMENSICH IFETI(8)
18 CIMENSION TEW(120) sTNS(120)sTAMP{120),TAZM(1208),T(120)
19 DIMENSION G(20)yCUlLGTYA(30)
20 CIMENSICr THETAL(1200e101) #THETA2(1209101) 770401
21 CATA KTIME FPTIME ¢yKCHECK M1 1M29M3/1eslogtloytostentoel
22 CALL FETU(ELTAPE7,IFET,8)
23 IFET{2)=IFET(2).OR«nOGO 001C 000G 2000 0GOCB
24 [FET(8)~IFET(8).0n.%000 0CCE G000 BOO0 CQOOGB
25 CALL FET(BLTAPETZIFIT,, -8}
26 20 CCARTINUE
27 MSTART=3 $WRITE(7,12)
28 12 FORMAT(*1=ZCNFE EXPANDS¥*,/.,
29 1 *2=ZCNF CCONTRACTS®)
30 CALL GETMUNM (A) LIFLAG=A{1) SWFITE(7,12)
31 15 FORMAT (#1=STRIKE=SLIP CCMPFCINENT INCREMENTEZL EXPONENTIALLY*,/,
32 4 ¥2=QUIP-SLI° COMPOM'NT INCFEMENTEC EXFCOCNENTIALLY*,/,
33 1 ¥3=50TH SLIP COMPONEN TS INCREMENTED EXPONENTIALLY*s/,
4 L ¥u4=NEITHEr SLIP COMPOMENT INCREMENTED EXPCANENTIALLY¥)
35 CALL GETANUM (RA) TLFLAG=A(1)
36 CALL WRTITEL(TRIGGP yM1, M2y M2y KOHECK) FCALL WRITE4
37 CALL GETANUNMIA)SCL 3 ==A01)2C(34)==A(2)3C({35)=A(3)3C(3E)=AL(4L)
38 00 13 I=1,432
29 13 C{(T)Y =g,
40 122 TF{C(35) «FEfs (e oAND, C(;’G) oEG Co) GO TC 109
41 CALL WFITE2(C)
L2 100 IF(MSTART .¥FQ. 3) CC TO 4212
43 [FIC(33) +E0. s JAND. CL44) «EQe (o) GC TC 101
Ll CALL WRITE3(C)
45 1041 TFMMSTART FQs 2y GO 7O 1722
LE WhITE(7,4)
47 4 FCRMAT(*COCKOINATIS OF STATION (X14X2)%*)
L8 CALL GETHUM (A) &X31:RA (1) EIXZzA(2)
L9 WRITF(744230L) PTHETA=4LG,
e 1234 FCRMAT(®*ENTFR MAXWoLL AND VvOIGT TINME CONSTANTSH*)
51 CALL GETANUNMAISCL =AY L {20)=A(2)
52 123 WRKITE(7,7) THLTA
& 7 FORMAT(*THETA=uNGL D HE Tl N STRIKE OF FAULT*,/,
S 1 FAND MNORTH=*,F{0e3y™ LCEGRLESH*)
56 X3=1. arUM=120 TIUKL=(. (75¥ NUMY +1,
56 TFICI3E)Y sEGeDea e ANTLL{35)4ECC)IGO TO 159
57 TFIC(33)+ECe0a e ANDLCI26).C70.0.)G0 10 152
58 GO T 1€

B8



24 MAY 76

59
60
61
62
63
€4
65
66
67
£8
69
70
71
72
73
T4
75
76
77
78
79
80
81
82
83
84
8%
86
87
88
89
90
91
92
93
94
35
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116

151
154

152

155
153

22

104

181
180

182
114

16
10
18
11

1357415 MCHUGH +MAXVOGT PACE 2

DC 154 I=1,41€

C(I)Zﬂo

GO TO 153

00 158 I=1¢€432

C(I)zcu

CCONTINUE

NEND=NUM=TJKL 8$TAU=~-(NEND-IJKL)/6, $INDEX=NEND~TIJKL +1
COUNTR.‘:IQ

DO 193 I=TJKL,NEND

DO 104 K=1,416

IF(KeLELB8IL1=K SIF{KJLESB8)L2=K+8

IF(KeGTeB8sAND KelLE+16)L1=K*8

IF(K.GT.B!ANO.KDLE 016)L2=K"16
DUKY=CC{CUL2Y=CUL1) )Y/ INENC-TJKL)I Y * (I~-TJUKL)II+C(LY)

IF(LFLAG L0Ue1eORGLFLAG.EQo3ID(17)=((1=EXP ((I-IJKL)/TAU) I*(C(34)-C
1(33)))+C(33)

IF(LFLAGWEGe2 ¢ NRJLFLAGLEG.3YD(18)=( (1. -EXP {I-IJKL)/TAU)I*(C(3€E)-C
1(35)))+C(35)
IF(LFLAG.EQe1)D(18)=(((C(32)-C(35))/(NEND-TJKL)I*(I=-IJKL))+C(35)
IF(LFLAGEQe2) D17 )= ({C(34)-C(33))/(NEND-TJIKL))*¥(I=-TJUKLI)I+C(3I3)
TF(LFLAGEQau)D(17)=({(CL34)=C(33)) /7 (NEND-TUKL))*(I=TJKL))I+C(33)
IF(LFLAG.EC ) D(18)=(((C(3E)~C(35))/INEND=-TUKL) ) *(I-TJKL)II+C (35}
IF(TRIGGRSNEJ3ZHYES)GO TO 1%6&
IF(TRIGGR.tQe3HYLSANDD(ML).LT,C(M2))G0 TO 114
IF(TRIGGREQeIHYESANCOCI(M1) eGECC{12)IKCHECK=KCHECK+Y
IF(KCHLECKSE Qe )KTINME=NEND=-T

IF(KCHECK.EQ 1 )RTIME=T BIF(M3.EQ.18)GCTO 18¢

0O 181 K=9,16

L1=K+8 $L2=K+16

DUKY=(L(C(L2)V=CLLL N/ (KTIME) V¥ (I-RTIME))I+C (LY)

GO TO 114

DO 182 K=1,8

L1=K $L2=K+8

D(K)=(LLC(L2) =CHL1) )/ (KTIME)I*¥(I-RTIME))+C (L 1)

IF(TRIGGR.EQs IHYESANDO (ML) LT .CIM2))ID(MI)=(.
IF(TRIGGRFQaFHYFS,ANDG(M 1) oL ToC(F2) eANDeM3.EQa17160 TC ¢
IF(TRIGGRWEQe3IHYESAND.O(M1) LT C(M2) ,ANDeM3.EG.18)GC TC 190

GO TO 11

DO 16 M=9,1¢t

D{M)=C(M+8) $6CTO01

DO 18 M=1,8

DMM)Y=C (M)
IF(TRIGGR.EQs3HYES ANDD(M1) . LTeC(M2) +ANOC(M3)eEQ.0.)GC TO 15€
IF(TRIGGRAEQeINYES.ANDO(M ) GEC(M2) ANDLFLAG.EQ1
1 ANDM3LEQ,17)DIM3)=((1.-EXP{ (I-RTIME)/
1 (=KTIME/E.}WVY*(C(36)=C(33)))+¢C(33)
IF(TRIGGRLEQ.ZHYESANDD(M1)eGE +C(M2) sANDLLFLAG.EG.3
1 «ANDe M3eEQa17)D(M3)I= ({1 =EXPI{I-RTIME)/(-KTIME/ZE)))*¥(C(34)
1-C(33)))+¢C(323)
1 «AND.MZ,EQ.s18)D{MZI=({4.-EXP((I-RTIME)/
1 (-KTIME/E)))*(C(3B)-C(35)))+4C(38)
IF(TRIGGREQeZHYES AND.D(M1) eGE«C{M2) ANDSLFLAGJEG+3.AND.
1 M3.EQe18)L(M3)=((1.~EXP ((I-RTIMEI/(=KTIME/E ) *(C(3B)-C(35)))+CH(
13%)

IF(TRIGGR+EQe3IHYESAND.D(M1) «GEC(M2) s AND«LFLAGJEQW1
1 «ANDWM3.EC.18)0(M3IV=({{C(3€)~C(35))/

1 (KTIME))*(I-RTIME))+C(35)

B



24 MAY 76 1053.15% MCHEUGH o+MAXVGT PACE 3

117 It (TRIGGORGEQeIHYESANDWOIML) WGE oC(MZ) CANUOLFLAG‘ ECe4s AND, F3.EQ'18)
118 1 DIM3Y=(((C(3E)=-CU35 1) /{(KTINE)I*({I-RTINME))4C(35)
119 IF(TRIGOREQoeZHYES ANDWDIMY) .GEC{(M2) AND,LFLAG.EQ.2
120 1 <AND M3 .EQs17) D(MIY=(((C(34)~-C(33))/

121 1 (KTIMEI)*(I-RTIMENY#C{33)

122 IF(TRIGGRJEQeZHFYE SGAND WD (M) oGEWCIM2) ANDeM3eEQe17+ANDLFLAG.EGs &)
123 1 DM = (((CU3L)=C{22))/(KTIMEII*(I-RTIME)) +C(33)
124 156 CALL CMFTLT{(D X1y Xz9X2yCOUNTRZI,INDEY ,THETAL1,THETA2)
125 T(IY=1

126 103 CCATINUF

127 DC 2 J=TJKL4NEND

128 SUM11=SUM12=SUNMP21=8UM22=0,

129 DO 3 I=TJKL,J

130 A=THETAL(J=-T+TJKL I-TJKL+1)

131 F=THLTA2(J=T+TURL 4 I~TUKL+1)

132 SUML1=A+SUNMLY

133 3 JUM21-=-B+5UM21

134 LM=J=-1

135 TF{LMo LTS IJUKL)GOTGS

136 DO 5 1=TJKL,,LM

137 A=THETAL (J-T+IJdKL=-1,I-TUKL*1}

138 B=THETAZ (J=-I+1UKL=-4,I-TUKL+1)

139 SUM2=A+SUML?

14g 5 SUM22=B+SUM2?2

141 35 TANS(J)=SuM11-SuUMY?

142 2 TEW(J)=SUMZ1-SUMZ?

143 K7=TJKL=-1

1b No 10€ 1=1,K7

145 TEW(I)=TLW(IJKL)

146 T(I)=1

147 106 TAS(I)=TNS(IJKL)

148 KB=ilEND+ 1

149 DO 107 I=K8,NUM

1¢0 T(DY =1

151 TEW(I)=TELWINEND)

152 107 TASCLY=TELSINFND)

153 IFLIFLAG.EN. 2)G0 1C 108

154 A=TEW(1) 33=TN5(1)

155 DO 159 I=1,NUM

156 TEW(II=TFW(I)-A

157 109 TNS(I)=TrS({I)=B

18 GC TC 11¢

159 108 0C 111 T=-14NUM

160 TEWCI)=TEWINUM)=TEWLT)

1614 111 TAS(I)=TrSUINUM)=THSI(I)

162 110 CT=COS(THETA* ,(17L3)

163 ST=SINM(THETA (17 45)

164 NC 21 T=1sNUM

165 B=TEW(TI) RFA=TNS{I)

106 TANS(IY=A*CT+4*ST

167 TEW(I)==A*CT4+P¥CT

1€8 TAMO(I)=CUFTIATEWCI)Y**¥2)+ (TNS(I)*¥*¥2))

169 IFLINSCI) o FQayge) TANS(I)=14E-2D

170 TAZMOI)= (ATANCTEWL(T)/TNS(INII)I®( 180/ 344415C2¢€)
171 TF(TNS{I)alT a0 TAZMIINI=TAZM(L) +18GC.

172 IF(TAZM(I) oL Te0e) TAZM(I)=TAZM(I) +3EQ,

173 21 IFATARAZM(I) «GT a3EGITAZMITII=TAZM(I)~360,

174 TEWMID=TEW(1) FTNSHMIO=TNS (1) STANMPMD=TAMP(4) STAZMMD=TAZM(1)

B2o



24 MAY 76 104534 1€ MCHUGH «FAXVGT PAGE &

175 TEWMIN=TEWMAX=TEFWMIC $TNSMIN=TNSMAX=TNSMID

176 TAMPMN=TAMPMX=TAMPMD 3TAZNMMN=TAZMMX=TAZMMD

177 DO 160 I=1,NUM

178 IF (TEW(I) LY. TEWMIN)TERNMIN=TEW(I)

179 IF (TEW(I) «GT. TEWMAXITEZE WMAX=TEW(I)

180 IF (TNSC(I) LT, TNSMINITNSMIN=TNS(I)

181 TF C(TNS{I) +G5T. TNSMAXITNSMAX=TNS(I)

182 IF (TAMP(I) .LT. TAMPMN)TAMPMN=TAMP(I)

183 IF (TAMP(I) .GT. TAMPMX)TAMPMX=TAMP(T)

184 IF(TAZMC(I) +LT. TAZMMN)TAZMMN=TAZM(I)

185 IF(TAZM(I) GTs TAZMMX)ITAZMMX=TAZM(I)

186 160 CONTINUE

187 WRITE(7 y17) TEWMIN, TEWMAXy TRSMIN, TNSMAXyTAMFMNyTAMP Xy TAZ#MNTAZMMX
138 17 FORMAT{*MIN./MAXse VALUES CF EW CCMFONENT*y2XsE10+342XsE10e¢397
189 1 ¥*MIN./MAX,., VLLUES OF NS CCMPONENT*3y2Xy3E10e392X9E10e397
190 1 *MIN./MAX,. VALUES OF AMPLITUDE*®3SXyE106392XeE10397
191 {1 *MINL/MAEX, VALUES CF AZIMUTH* 33XsF10e392XeF10e397

192 1 *(NOTE TILT AMPLITULES ARE IN MICRORADIANS*,/,

193 {4 *AZIMUTH IN DEGRELS)*)

194 WRITE(7,4,170)

195 170 FORMAT{*THE FOLLOWING ARE FLOYS OF THE EW AND NS*,/,

196 1 *COMPONENTS OF TILT, ANG THE TILT AMPLITULOE*,/,

197 1 *ANC AZIMUTH (MEASURED CLOCKWISE FFRCM NCFTH) «¥4/,

198 1 *0=KE-START, 1=COMNTINUE¥)

139 CALL GETNUM(A) S$IKFLAG=A(1)

200 IF(IKFLAGLEQ,. () GO TG 1132

201 LU=7  SLNLGx=1 BTLNLGY=1{ INCLX=2 BNCLY=2

202 WRITE(7,199)

203 199 FCRMAT(*WKITE PLOT TITLE, EQ CHARACTERS*)

20k READ(7,200) (LTITL(UM) yUM=1,8)

265 200 FORMAT(SA10)

206 202 TIF(COUNTFLEQWQILTITL2(1)=10HMAXWELL MC

207 IF(COUNTRLEQ.1ILTITL2{2)=1KHDEL

208 IF(COUNTRGFQ.2ILTITL2¢1)=iGHVOGIGT PMODE

2C9 IF(COUNTKLEQeoILTITL2(2)=4CHL

21¢ DO 8 MM=3,6

211 8 LTITL2(MM)=10H

212 KX{1)=10HKHTIME-ARBIT

213 KX{2)=10HFARY UNITS

214 KY{(1)=10H EW TILT

215 KY(2)=40H $MAUX=E FMAJY=10 IXLT=T(1)

21¢€ XRPT=T(MNUM) FYLO=TIWMIN TYUP=TEWMAX

217 WRITE(7,4,70)

218 70 FORMAT (*SET HGFIZONTAL SCALE? Y OR N{=BLANK)*)

219 READ(7,66)CHARAC IIF(CHARAC.EQ.1tNeOR.CHARACL,EGs1F 1GO TO 71
220 WRITE(7472)

221 72 FORMAT (*MIN/MAX X VALUESH®)

222 CALL CETNUM(A)Y  BXLT=A(1) $XRT=A (2)

223 71 WRITE(7,73)

224 73 FORMAT{*SFT VERTICAL SCALE? Y OR N{(=BLANK)?*)

225 PEAD(7 4y66)CHAFAC IF (CHARAC 4EQ.1FN.CR.CHARAC.EQs1H )GC TO 74
226 WRITE(7,75)

227 75 FORMAT (*MIN/MAX Y VALUFS¥*)

228 CALL GETAUM(A) SYLO=A{1) $YUP=A(2)

229 74  RAAA=YUP SIF(YLN.EQ.AAA)YUP=YUP+1.3IF(YLO.EGC.AAA)YLC=YLO~-1,
230 WRITE(74y4)KY (1) LTITL2()},LTITL2(2)

231 1 FCRMAT{¥SKIP PLOT CF *,A10%~-~= ¥42810,%7%)

232 READ(7,6€) IUVAE

B3\
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233 66 FORMAT (A1)

23bL TFLIJVARWECIHNSORG1IJVARGEG 1N JCALL FLCTSH(TEW,T 41 NUM)
235 WFITE(7,c01)

236 201 FORMAT(¥{=NEW PLOT, 2=fETULN®)

237 CALL GETANUNM(A)BIRS=A{1)3IF(IPS.EQ.1)G0T0202

238 205 KY(1)=13H NC TILT TKY (2)=10H

239 YLO=TANEMIN BYUP=TNSMAX IXLT=T(4)ISXRT=T(NUM)

240 WEFITE(7,470)SREAD(7 ,£0) CHARAC

241 JF(CHAFACJFQ et HNJUR.CHARACLENs1H YGOTC2G3

242 WRITE(7s72)3CALL GETNUNMIAD)IXLT=A{1)}$XRT=A(2)

243 203 WRITE(7473)3RFAD(Y ,e6)CHARAC

2uk IF(CHARAC.EQs4hN JOF JCHAKALC.,ELQe1h IGOTO204

245 WRITE(7,7S)3CALL GFTNUM(A)IYLO=A(1)BYUP=A(Z)

246 204 AAA=YUP $IF(YLOLJLEQARAIYURP=YIP+1.3IF(YLOJECJAAA)YLC=YLO-1,
2u7 WRITE(791)KY (1) LTITLZ (1) ,LTITL2(2) BKREAD(7,66)IJVAR

248 IF(IJVARLFQ.1HNLJORJIJVARGEG,2h JCALL PLOTS{TNS,T,»1.NUM)
2L9 WRITE(7,419)

250 19 FORMAT(*0=FE~-START, 1=NHEW FLO0T, 2=RETURN*¥)

251 CALL GETNUNM(A)TRIF(A(L) JEQ.L.)GOTO113%IF(A{1).EQ.1)COTO205
2¢? 22 KY(4{)=1QF ThHETA? FKY(2)=1g¥H

253 206 WRITF(7,320)IJKL,NEND

254 30 FORMAT(*ENTFR ZOME INOEX, CrUTION=-=-VALUE MLST BE *,/,

255 1 FEETHEEN ¥4Ib 4% AND "4Iue*y SSY=CCNTINUE*)

256 CALL SZTrUMCA) 3I=A(L) FIF(I1.EQ.SC2)G0T031 SIKRAK=I

257 TF(TWLTeIJKLORWI oGl MENDYICCTO20E

258 A0 24 K=1,4IH3IX

259 TTIK) KA TMG(K)=THE TAY (1,K)

260 24 TEW(K)=THETAZ(IHK)

2€1 TNSMTID=TRS (1) TTEWMIN=TEW (1)

2€2 TEWMIN=TFUMAX=TFWMICTTNSMIN=TNSMAX=TNSNMID

263 DC 33 1=1,INDEY

2€4 IF(TAS(I) aLT«TNSMIU) TNSMIN=TNSI(I)

2E5 IFITEW(I) LT TLWMIO) TEWMINTEW(I)

266 IF(TNS{I)WGT.THNSMIO) TNSMAX-TNSI(T)

267 33 IFITEW(L)eGTTENMIDITEWMAX=TEW{I)

268 WRITUEA(7 9 Z4) IKRAKy TEWMING TZRMAX ) ITKRAKy TNSMIN, TNSMAX

2€9 34 FORMAT(*MIN/MAX VALUES OF THETA2(*,I34%) =% ,5X,E10e¢392X9E10e397
270 1 *MIN/MAX VALUFS OF (HLTAL{*yI34%) =% 45X3E10e¢392X9510.3)
271 216 XLT=TT(1) EXPT=TT(INGFX)SYLO=TEWNMINSYUF=TEWMAX

272 WRITE(7476)3RFAD(7,66)CHARAC

273 IF(CHAFRACCEQe1FNaORWCHARAC.EQ41H 1G0T0207

274 WRITE(7,72) $CALL OFTAMUMIAYSXLT=A(1)3XKT=A(2)

275 207 WRITE(7,73)FREAD(7,€6)YCHARAC

27¢ IF(CHARAC.L/a1HNL ORW CHARAC.£EQWtH )COTC258

277 WRITE(7,75)5CALL GLTHNUM(A)FYLO=AC(L)EYUR=A(Z)

278 208 ABASYUPETIF(YLO.TQeARA)YUL=YUP+1.3IF(YLOLJECAAAYYLC=YLO~1.
279 WRITE(Zy(YKY (1) LTLITL2(1),LTITL2(2) BREAD(7,66)IJVAR

280 IFLIJVAR EGeirNJUFP s IJVARLFS.1H JCALL PLCTS(TEW,TT,1,INCEX)
281 WRITE(7,4¢01) 5CALL HFTNUMCAITIF(A(1).EQ.1)GCTC216

282 217 <XY{(1)=10+THETAY EXLT=TT(4YEXRT=-TT(INDEX)

283 WRITE(7,70) 3PEAD{(7,56)CHARAC

284 IF{CHAFACLLQe1hNe DR, CHIRACEQath MICOTC209

285 WRITE(7,72) $CALL GUTNUM(A) BXLT=zA(1) EXRT=A(2)

286 209 WRITEA(7,73)IREAD(7,08)CHARAC

287 TF(CHARLECJEU.ARENGOK.CRARAC.EW1H JCOTC210

288 WRITZ(7,75)8CALL GETHNUM(AIIYLG=A(L)ISYUP=A(2)

289 210 ARz YUPRIF(YLOWF Q. AAA) YUB-YUP+1 . sIF(YLOLEQ.AAA)YLC=YLO~-1.
290 WRITEA7y IIKY Lo LTITL2{1)yLITTL2(2) SREAD(7,€6) IJVAR
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291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
369
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
3286
327
328
329
330
331
332
333
334
335
336
337
338
339
340
Ikl
342
343
344
345
346
347
348

31

218

211

212

213

220

214

215

113

10.,5341% MCHUGH «NMAXVGT PAGCE ©

TF{(IJVARWEG.1HNeCR.IJVARZEGCetH JCALL PLOTSITNS,TT 1y INDEX)
WRITE(7419)3CALL GRTNUMCA)FIF(A(1).EQ.0,)GCTO113

IF(A(1) .EQs1)G0T0217

GCT032

CONTINUE

KY(1)=40HTILT EMPLI $KY {2)=1gHTUDE

YLC=TAMPFMN FYUP=TANMPMX EXLT=T (1) EXRT=T(NUN)

WRITE(7,70) SFEAD{(7,6€)CHARAC

IF(CHARAC.EQs1 HN.OR,CHARAC.EQs1H )GOTC211
WRITE(7472)FCALL GETNUM(AIIXLT=-A(1)EXRT=A(2)
WRITE(7,472)3RFADI(7,66) CHARRC
IF(CHARACLEQ.1HN,OR.CHARAC.FQs1H YGOTO212
WRITE(747S)YSCALL GLTNUMIAD)EYLO=A(1)BYUP=A(2)
AAA=YUPSIF(YLOLEQ.AAA) YUP=YUP+1 ., 3IF(YLC.EC.AARAIYLC=YLO={.,
WRITE(749y243)KY (1) oKY{2) oL TITL2(4),LTITL2(2)SREAD(7?466) IJVAR
FORMAT(*SKIP PLGOT CF *4201Ge*===%42010+*7*)
IF(IJVAR JEQei PN ORJUVAR.EQWs1H JCALL PLOTS({TAMP,T,414NUM)
WRITE(74201) SCALL GETNUM(A)ISIF(A(1)2EQ41.)GCT0218
KY(14)=40HTILT AZIMS FKY (Z2)=10HTH $YLG=TAZMMN
YUP=TAZMMX $XLT=T (1) EXRT=T(NUM)
WRITE(7,73)8READ(7,66) CHARAC
IF(CHARAC.£EQ+1HN.OR.CHARAC.EQs1H YCGOTC214
WRITE(7472)%CALL GETHUM(A)EXLT=A(1)8XRT=A(2)
WRITE(7,73)3READ(7,66)CHARAC

WRITE(7,75)¢8CALL GETNUM(A) IYLO=A(1)8YUP=A(2)
ARAA=YUPSTF(YLOLEQsAAA) YUP=YUP+1 ., SIF(YLO.EQ.AARA)YLC=YLO~1,
WRITE(79213)KY L)Y sKY(2) gL TITL2(1)4LTITL2(2)3READ(7+66)IJVAR
IF(TJVAREQs1HNWORJIJUVARSEGCS1H JCALL PLCTS(TAZM, T, 19NUM)
WRITE(7419)3CALL GETNUM(A)
IF(A{1).FQa0.)GCTO113IF(A11)EQH.1.)GCT0220
COUNTE=CCUNTR+1

IF(COUNTR.EG.2)GOTO22

HRITE(7,119)

115 FORMAT(*1=RE-START WITH ALL NEW VALUES*,/,

116

23

117

L el = =

¥2=RE-START WITH NEW STRIKE-SLIP VALUE ANL ZONE CCORUINATES*,/,
¥3=RE~-START WITH NEW [TP-SLIP VALUE AND ZCNE COCORCINATES*,/,
*L=RE~STARYT WITh MW STRIKF-SLIr VALUE CNLY*,/,
¥S-RE~-CSTART WITH NEW DIP-SLIP VELUE ONLY*,/,
¥O=RE~-START WITH MNEW TILTMETER COGROINATES CNLY*y/y
¥7=ST0P*)

CALL GETMUM(A) BMSTART=A(1)

IF(MSTART.EQ.2)G0T0116 BIF(MSTART.EQ.3)GOTO117
IF(MSTART.EQ.4)GOTN1138 $IF(MSTART,,EQ,.5)GUTC119
IF(MSTARTLEQ.6)G0TC120 $IF(MOTARTEQ.7)GOTCESD

GO TO 2

WRITE (7,4,12)

CALL GETNUM(A) RIFLAG=A(1) BWRITE(74,15)

CALL GETANUN(A) $LFLAG=A(1])

WRITEL(7,23)

FORMAT(*¥L{IN,U1FN#*)

CALL GETMNUMIA) $C(23)=A(1) 3C(34)=A(2)

CALL WRITEL(TRIGGR ¢M14M24M37yKCHECK)

GC TO 190

WRITE(7,4,12)

CALL GETNUM(A) $IFLAC=A(1)

WRITE(7,415)

CALL GETMNUM(A) S$LFLAG=A(1)

B33
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349 WRITE(7,25)

350 25 FORMAT{*UZINJUZFN¥*)

351 CALL GETNUMCA) TC(35)=A(1) 3C(36)=A(2)

3c2 CALL WRITEL(TRIGGR yM1,M24,M:,KCHECK)

3E3 GO TO 127

354 118 WRITE(7,12)

355 CALL GETNUMCA) §IFLAG=A(1)

356 WRITF(7,415)

357 CALL GETNUM(A)Y BLFLEG=A(1)

358 WEITF(7,23)

359 CALL GETMUNMCA) 3C{s3)=L(1) BCI3L)=L(2)

360 CALL WRITEGWI(TRIGGR ¢M{ M7 yMiyKCHECK)

3€1 GC 76 123

362 119 WKITE(7,12)

3E3 CALL GETMUM(A) SIFLAG=A(1)

364 WRITE(7415)

3¢5 CALL CETRUM(A) FLFLAG=£{(1)

366 WRITEA(7,25)

267 CALL GETNUMCA) 3C(22)=A{1) IC(36)=A(2)

368 CALL WFITEG(TRIGGER 4%14Mzy M iyKCHECK)

3E9 G0 TO 123

370 120 WRITE(7,4)

371 CALL GETANUNMIA) $X1=P{}) $Xz=A(2)

372 CALL WFITEG(TRIGGR $MLsMzyM:yKCHECK)

373 GO T0 123

374 6395 <T0P

375 END

376 SUBROUTINE CMPTILT /X4 9 X2 9o X249 COUMNTRy I, INDE > THETAL,THETA?)
377 CIMENSTON C(20)sTHAYA4(120+101) »THETAZ(120,101)
378 TAUM=C{(19) ETELV=0{(z0)

379 TF(COUNTKLFL«2)060T U3

380 GO 4 k=1+INDEX

384 TIME=((k=14 )/ (INCEX/B4))/TEUM

382 A1=A2=L37LL4:31=RP=Ls-0b={l.

383 NA1=DAC=LAZ=0AL=001=08B2=0UEI=UB4=C

384 Ug=D(17) 2U3=L(18)

385 IF(ULEQ.0,)G0OTDY

386 CALL MAXTLI(TIME ZLI{17) 9X19X29X34D0411)D(12)4A1,81)
387 CALL MAXTLTATIME oF (172 0X1 4X24X340(C) 4yD(1(5) 9A24B2)
338 CALL MAXTLYA(TIME 30017 ) 9X19X29X3430043),0(1&)9A3,8B3)
389 CALL MAXTLT{TIMEU(+7) X1 4%2,%X2y0(45) y0{16) AL, B4)
390 1 IF(U3,FG.0.)RC TO 2

391 CALL MAXCPS{TIME,L (15) +X1,4X29X3,0(3),40(4)CAL,0B1)
392 CALL MAXUPS(TIMFE 0(18) yX19X29X340(1)40(2YyCA2,LB2)
393 CALL MAXCPS(TIME 4L (13) 4X1+X9yX340(E),0(€)4+0A3,083)
394 CALL MAXDPS(TIME G (48)4X19X29X340(7)+L(8)4CAL,08By)
338 2 THETP1 (I yK)=A1~AZ-/3+AL+A}-0A2=CAZ+DAY

396 4 THETA2(I 4K)=81=-8¢-23+8B4+(8;,-002~-083+D8¢4

397 GO 105

398 3 00 6 K=1,INDEX

339 TIME={{K=1)/(TNDUX/5) /T ALY

L4nQ P1=AP2=A3=AL=B1=82=03=BlL-y.

401 DL41=PAP=0DA3=0AL=DL1=0CR2=0B2=08B4=0,.

4po U1=0(017) 3UI=D(L8)

4n3 IF(UL.ED.0.)GOTO7

Loy CALL VOTTUT(TIMI,D(17) ¢X19X29X390(11)40(12)4A1,81)
45 CALL VGTTLY(TIMEZD(17) 9y X1 3X2yX3,yC{C),0(10),A24+82)
4ie CPLL VOTILTUTIME 9 (47) 4K 9X29XZ40013) 90014)4A34B82)

324
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407 CALL VGTTLT(TIME yD(17) 9X19X24X340015)40(16) 9AkL,yBL)

408 7 IF(U3.FR.0.)GCTOB

409 CALL VGTCPS(TIME D (18) +X19X29X3,0(3),0(4),CA1,0B81)

L10 CALL VGYCPS(TIME,D(18) sX1,%X24X39D(14) ,0(2)4CA2,0B2)

411 CALL VGTCPS(TIME,D{18)4X1,X29sX3901(5),0(6)+LA3,CB3)

412 CALL VGTOPS(TIME yD(18) yX19X294X34D(7)4D(8)+DAL,DBY)

L13 8 THETA1(I,K)=A1-A2-A3+AL+DA1~-DA2-DA3+DAL

414 6 THFTA2(I,K)=B1~B2-B3+B4+[CE1~DB2~-CB3+DBY

415 S5 RETURN

416 END

L7 SUEROUTINE VOGTTLT(TIME U1 X19X29X39P14sF3+4T1,T2)

418 PI=3.,141%9 3$CHI=X2/SQAFT(2,)

419 R=SQART (( (X1=-P1)*¥¥2)+(X2%*¥2)+(P3*¥2))

420 FI=(R**2 )% ((2.*(CHI**2))-(R*¥(R+P3)))

421 FOz (2., %P3V ¥ (((X2¥*2) ¥*{(2+*R)I4P3))={{R*¥*2)* (R+P3)))

422 Ti=(~UL4/Z (4 ¥PI) ) ¥ ( (( (1 +=5+*¥EXP(~6.*TIME) ) ¥ (R¥¥2) )+ ((2.*P3)
423 1 *((2.¥R)I4P3)II*F(X2*¥{P1=-X1)/{(R**3)*¥((R+P3) *%2))))

L24 T2z UL/ (L *PII)* ({ ({1 =S *EXP(=6.*TIME))*F 1) +FS) *(1./7({(R**3) ¥ ({
425 1 R+P3)**%2))))

426 RETURN

L27 ENC

L28 SUBROUTINE MAXTLY(TIME UL 9X19X29X39P14P34T1,T2)

429 PI=3.14459 $CHI=X2/SGRT(2.)

430 R=SART (((X1-P1)**2)+(X2¥*2)+ (P 2%*%2))

43¢ Fl=(R*¥2)12 ({2, ¥(CHI**2)) - (R¥(R+P3)))

432 FO=(2,¥P2)*({((X2¥**¥2)* ({2.%R)+P3))~-((R**¥2)* (R+P3)))

433 Ti=(=U1 /(L ¥PI NI *(({(2+=CXF((=CSs/E)*TIME)) *(R**2))1+((2.,¥P3)¥*
L34 1 ((2.*R) 4PN *L(X2%(P1=X1))/7((R*¥*¥I)*¥((F+P3)**¥2))))

435 To= (UL /7 (4 *PINI* ({ ({2 =EXF((-5./64)*TIME))I*F1)+FS)¥(1./((R**3)
L36 1 ¥((R+P3)**2))))

L3? RETURN

438 ENC

439 SUBROUTINE WRITE1L

4L WRITE(741)

INFEY 1 FORMAT(*SFECIFY INITIAL ANC FINAL SLIP VALUES,*,/,

4o { *RIGHT-LATERAL STKRIKE~-SLIP IS <Qe*y/

Lu3 { ¥DIP=-SLIP >0. FOR *X2>0. SIDE*' COWN*,/,

Lyl 1 ¥FORMAT=U{INJZULFN,JU3ZINJU3ZFN¥*)

445 RETURN

LL6 ENC

'y4 SUBROUTINE WRITE2(C)

448 DIMENSION Clup)A(ZD)

449 WRITF(7,3)

45¢C 3 FORMAT(*SPECIFY INITIAL AN[ FINAL COORDINATES*,/,

451 1 ¥OF DIP-SLIP ZONE CORNENS AS INCICATEC.*y/»

452 1 *DIX1IN,DIX3IINGD2XITNGDIXIINyDIX1FNyDIXIFN9D2XIFN 4D IX1FN¥*)
453 CALL GETNUM(A) $C(1)=A(1) C(2)=A(2) $C(L)=A(3) $C{5)=A(4)
454 C(9)=A(5) $C(10)=A(6) SC(12)=A(7) $C(13)=A(8)

455 C{3)=C(1) 3C(7)=C(D) $C(€)=C () $C(8)=C(2)

45¢ C(11)=C{9) $C{1€e)=C{1¢) 3C(14)=C(12) $C(15)=C(1 3}

457 RETURN

458 ENC

459 SUBROUTINE WRITEZ(C)

460 REAL A(30)

NS DIMENSION Cl4g)

INY. WRITE(7,8)

463 8 FORMAT(*SPECIFY INITIAL ANC FINAL VALUES *,/,

464 { *OF STRIKE-SLIP ZONF CCORCINATES AS INDICATED*.4/,
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LeT 1 *CIX1TIN,CIX3ZIMeCoXZIMNyCIXIINJCLXLFNyCLXIFNJC2XIFNL,CIXLFN¥*)
466 CALL CETANUMCA)Y 2C{17)=Al1) 3C(18)=A({2) $C(z0)=A(3) 3C(21)=A(4)
Le7 C(25)=A(E) BC(2BI=A{E)Y IC(4)=A(7) 3C(29)=A(8)

L68 C(19)=C(17) 3Cl22)=r{z) $C(23)=Cl21) 3C(24)=C(18)
LES C(27)=C(25) $L(3p)=0(28) $C(34)1=C(2¢) $C{(32)=C(¢gb)
470 *ETURN

474 ENC

472 SUBROUTINE WRITEL(TRIGGRyM14M24,M3,KCHECK)

473 REAL A(3g)

L74 M1=10u FMz2=10C $M2=140

475 WFITE(7,150)

476 150 FOPMAT(*DC YOU WISH THE °*TRIGGFR® CPTION?®,/4

4L77 1 *'YFS* CR *NC °**)

L78 READ {7 4151)YTRIGGR

479 151 FCRMAT{AZ)

489 KCHELK=Q

481 IF(TRIGGRCEQ.ZHNC GO TC 1ED

482 WFITE(74157)

482 157 FOPMAT(*SPECIFY *TRIGGIR® FARAMETERS IN THE FORM¥*,/,
L3y 1 *D{(M1).GFC(M2)*)

485 CALL GETNUM(A) *M1=A(1)} FM2=A(2)

486 WRITE(74+158)

487 168 FCFMAT(*SPECIFY WHICH SUIF COMPONENT IS TO BE =0.%4/
488 1 *WHEN D(M1) JLTCUM2)Y*,/,

489 1 ¥STPIKE=-SLIP=S DIP=-SLIP=C*)

4390 KREAD(7,159)SLIF

4914 159 FORMAT (A1)

492 IF(SLIP-fOoihS)MS‘-’—l./

4963 IF{SLIPSEQ«1HCIM3= 1R

L9y 160 CONTINUE

L35 PETURN

L96 ENC

497 SUBROUTINE GETMUMI(DP)

498 DIMENSICN F(1) 4L LB

449 PEAD(7,9)L ¢ I=J=9¢

500 6 J=J+) P N=P=S=¢ B M=zt

501 5 T=I+1 § IF(I.GT.E0IRFTURN § D=L (I) % K=&

502 IF(D.FO.38)K=2 § IF{0eHEe27eAeDoLE3L)K=1

503 IF(DJEQ.LTIK=3 % K=K+S 3 CCTO(19293950L0b4y3yb)K

5C4 1 N=H*10+0=027 { S=4 $ GOIC ©

505 2 M=-4 } S=% $ GOIC 5

506 3 P=1 $ Szt ¢ GC10 5

SC7 G IF(PNEO)F=10.**(I-P=1) T F{J)=N/F¥M & GOT0 6

£n8 9 FORMAT (80RY)

Epo ENT

510 SUERJUTIME MAXCPS{TIMF yRL 9X¥19X23X34R2yF35T 1972)

511 ALPHA=TIMF*R{¥){*¥Yp¥X 3*¥Rp ¥R 7

512 T1=ALPHA

513 T1=T2=0C.

514 KETURN

545 ENC

516 CUBROUTINE VETUPSU{TIME yR14X19X29X39R29R39T 1,T2)

517 ALPHA=TIME*K 1 ¥ XL ¥X2¥X 3 ¥k *F 3

518 T1=72=C.

519 FETURN

520 FNO
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DOCUMENTATION FOR PROGRAMS

ST3PHS/ST3PSZ/STNRML/SHR STN/DBLNRM

These programs compute the shear stress, strain, and shear displace-
ment produced by a screw dislocation embedded in an elastic three-phase
material (ie. a vertical slab between two quarter spaces) using the
equations and geometry in Chou (1966). The input consists of the disloca-
tion position, the shear moduli of the three phases, and a series of
flags that allow selection of various options. The output consists of
the shear stress, strain, and shear displacement, plus a listing of the
values assigned to the variables in the program.

ST3PHS and ST3PSZ compute and plot non-normalized quantities as
a function of distance for a single and double dislocation respectively.
STNRML and SHRSTN compute the normalized quantities and plot them as a
function of distance and shear modulus contrast regpectively. In the
latter 2 programs, the quantities computed for the three-phase material
are normalized by the same quantity computed for a homogeneous half-space.
For a description of DBLNRM see the addendum.

Access and Use:

The programs are intended for use on the LBL 6600 B or C machines
and the Tektronix (4010-1) terminal, and will automatically link to the
necessary plotting routines for interactive graphics. They are stored on
the library: MCHUGH. Once the user has logged on to the terminal (the
programs require approximately 70 K of core space), the programs may bz

accessed using the command:

c\



~LOAD, (subset), MCHUGH
where 'subset' is the program desired. The programs are intended for
immediate use, so that the .LOAD command may be followed immediately by
~RUN.
Input:

The geometry used in these programs is shown in Figure 1. The shear
moduli are in cgs units, and are entered in the form WEvV (eg. 3.0 E 11).
The dislocation position, slab thickness, end points of profile, and
position in the slab are in kilometers, and the Burger's vector is in
millimeters. If the Burger's vector of the screw dislocation is positive,
the stress and strain are positive and the displacement is left-lateral.
The normalized quantities (ie. the value in the three-phase material
divided by the same value in a homogeneous half-space) also require
specification of the shear modulus of an elastic half-space. The input

steps and computer responses are as follows:

I) ST3PHS, ST3PSZ, and STNRML --
a)
1) Shear moduli-in cgs units-MU1l, MU2, MU3
Enter the three shear moduli for the geometry in Figure 1.
2) Shear modulus of homogeneous half-space. This response occurs
in the STNRML program. The homogeneous half-space stresses, strains, and

displacements will be used to normalize the three-phase quantities.
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b) Position of dislocation in kms., (A, LAMBDA)

NOTE: A>0, LAMBDA>O.
Enter A (the x coordinate of the dislocation; note, the dislocation must
be in the vertical slab, that is D<A<0.) and A (the y coordinate of the
dislocation). Even though the medium occupies the region y<0. and points
in the slab the region X<0.,both A and A are entered as positive quantities.
c)

1) Thickness of slab in kms. - D
Enter the slab thickness (D>0.)

2) Width of slip plane
This step occurs only in ST3PSz; enter the fault plane width (ie. distance
between the 2 screw dislocations).
d) Burgers Vector, in mms - B

B<0 for right-lateral slip
Enter the Burger's vector.
e) 1 = amplitude vs. X, 2 = amplitude vs. y
Select the appropriate profile.
f) 1 = XZ stress, 2 - YZ stress
Select the shear stress desired. This will also determine which shear strain
and displacement is to be computed because both the strain and displacement
are computed from the stress.
g) Enter minimum and maximum X values in kms, OR:

Enter minimum and maximum Y values in kms.
Select the end points of the profile specified in part e. (NOTE: Treat

the y values as though the medium occupied the region y>0.)
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h) Depth of profile in kms. OR
X coordinate of profile in kms.
Enter the position of the profile.

i) NOTE: Number of data points (numerical values)
Upper limit on series (numerical values)

No response required. The number of data points is the number of points
along the profile for which a stress, strain, or displacement is computed.
The 'upper limit on series' is the number of terms calculated in the
infinite series specifying the shear stress. (To change these two values
NUM and IUPPER respectively, lines 56, 58, and 59 in ST3PHS, ST3PSZ, and
STNRML respectively must be altered).
j) If the depth selected in part h) puts the profile above the surface of
the medium or below the dislocation, a warning is issued, the computer prints out the
values of the variables, and the program returns to its starting position. If
the profile specified is too close to the dislocation a warning is issued and
the program must be restarted (this occurs if the profile is within a distance €
of the dislocation, where £ is the reciprocal of the grid point density).

II) SHRSTIN
a) Shear moduli --in cgs units-- MUl, MU2LOW, MU2HIGH, MU3 = MUl

Enter the shear modulus of region 1 (ul), and the lower and upper bounds on

o high

the shear modulus in the vertical slab (uzl ¥ and uz ). It is assumed that
u3 =ul, so it is not necessary to specify u3. If it is desired that u3 # ul,
lines 31 and 85 in the main program must be altered. The shear modulus contrast,
u*, is defined to be uz/ul.

The next responses from the computer correspond to parts a-2, and b through

h as outlined in Section I. The appropriate quantities must be entered as

indicated. Then a flag must be set as follows:
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1 = Compute variation of global minimum of profile

2 = Compute variation of global maximum of profile

3 = Compute variation of stress and strain only at a point on the

profile
4 = Compute variation of stress, strain and displacement at a
point on the profile
If a1l or 2 is entered, the computer will determine the overall (global)
minimum or maximum amplitude of the normalized quantity along the profile
specified and display that minimum or maximum as a function of modulus
contrast, UW* ., Because a separate profile for each modulus contrast increment
must be computed these options require much computer time. If a 3 or 4 is
entered the normalized shear stress, strain and/or displacement at a
particular point only will be computed as a function of p*. After specifying
this flag, the computer will respond as in part i, Section I. If it is desired
to change NUM and IUPPER, line 79 (in program SHRSTN) must be altered. The
warnings in part j, section I also may occur in SHRSTN.
Qutput:
I) ST3PHS, ST3PSZ, and STNRML --—

The output consists of a profile of xz or yz stress, strain, and displacement
(these quantities are normalized by the homogeneous half-space values in the
case of STNRML) versus x or y between the endpoints specified. The maximum
and minimum values are printed out also. All plots will be scaled by the maximum
and minimum values computed unless otherwise specified. The axes and units are set
automatically.
a) MIN/MAX values of xz (or yz) stress--units are dynes/(cm2)
OR: MIN/MAX values of xz (or yz) microstrain

OR: MIN/MAX values of w(x) lgr w(yl7 versus x (or y)
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No response required; the values are printed automatically.
b) Plot title, 80 characters maximum
Enter up to 80 alphanumeric characterc for the title of the plot.
c) Set vertical scale? Y or N (= blank)
Entering a Y (yes) will cause "MIN/MAX Y values' to be printed, in which case
the upper and lower limits of the vertical scale must be specified. -Entering
N (no) or a blank (space) causes the upper and lower limits of the vertical
scale to be the maximum and minimum values computed.
d) Set horizontal scale? Y or N (= blank)
Entering a Y causes '"MIN/MAX X values' to be printed, then the endpoints of
the horizontal axis must be specified. Otherwise the procedure is analogous
to that in part c.
e) Skip?
Entering a Y (yes) causes the plot to be skipped; an N or blank will cause
the graph to be displayed.
f) The plots occur in the following order, and in each case the computer will
ask for the scaling desired:

1) Stress

2) Strain

3) Displacement
The results will be either the Xz or yz quantities versus x or y depending upon
which flags were set in the input section. NOTE: If the endpoints of the y
profile lie above the free surface and/or below the dislocation, the endpoints
are automatically reset to occur at the free surface and/or at the dislocation.

If an xz quantity versus y, or yz quantity versus X, is requested, the

displacement will not be given. Instead the following is printed:

NOTE: Only w(x) vs. X or w(y) vs. Y is computed
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g) After the plot is finished, entering a blank (space) causes the computer
to respond:
0 = Restart, 1 = New Plot
Entering a zero will cause the program to move to Section h below; a 1 will
cause the computer to ask for scaling information and the same plot with new scaling
will be displayed. Any other number will cause the computer to move to the
next graph until the displacement values have been plotted.
h) At this point the values of the various flags and variables used in the
program will be printed out. A description of these quantities is given in

the appendix.

i) 0 = Restart
1 = Stop
2 = Restart with same values, different profile

To restart with all new values, enter 0; to stop the program, enter 1.
To use the same input values but display a different profile, enter a 2.
If either a zero or a 2 is entered, the computer will request the information

it needs as before.

NOTE: The profile within the vertical slab may not be symmetric if the grid
point density is too small. 1In some of the examples that follow it
will be found that the stress or strain at x = 0.0 does not appear to
be the same as at x = -1.0 (the slab extends from x = -1.0 to x = 0.0
in these examples). This discrepancy is caused by too large a grid
point interval. That is, the stress is computed at a point very slightly
to the left of the x = -1.0 boundary, at x = ~0.9, and, near the right-
hand boundary at a point slightly to the left of x = 0.0. Consequently
the stress or strain profile within the slab appears to be non-symmetric.
This problem can be avoided by increasing the number of grid points {NUM,
eg. line 56 in ST3PHS) or reducing the distance between the end points of
the profile.
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ADDENDUM:

DBLNRM

This program computes the normalized shear stress, strain, and
displacement produced by a finite width slip zone (ie. two screw disloca-
tions, with equal and antiparallel Burger's vectors, separated by some non-
zero width). The input sequence and computations are similar to those in
programs ST3PSZ and STNRML.

NOTE: A finite width slip zone will produce stresses and strains that approach
zero outside the fault zone; this effect is particularly noticeable for widths
less than, or on the order of 100 kms. The displacements are computed by
summing the strains and adjusting the profile so that the displacement at a
point above the dislocation is numerically zero*. Consequently, the normalized
displacement profile for finite width slip zones suffers from: 1) numerical
approximation errors in the summation process, and 2) numerical error as the
strain approaches zero and at points near the dislocation. No completely
satisfactory way has been found to avoid these difficulties and keep the grid
point density finite. The normalized displacements should be viewed with
suspicion until their accuracy has been checked against the results from the

other programs.

*The zero point of the displacement profile is found by comparing the x or y
position of each grid point to the dislocation position. When a point is found
that is within one-one hundredth grid point interval of the dislocation, the
displacement value at that point is subtracted from all other displacement
values in that profile. It is also possible that no point on the profile is
within one-one hundredth grid point interval of the dislocation, in which case
the quantity subtracted from the displacement values is:

MD(final) - D(initial)/ 2.7 + D (initial)
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This difference between these two definitions of the zero point is slight,
but because of numerical approximation errors the differences are quite
noticeable in the normalized displacement profiles for finite width slip
zones.

REFERENCES

Chou, Y. T., Screw dislocations in and near lamellar inclusions, Phys. Stat.

Sol., 17, 509-516, 1966.
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APPENDIX
Description of Variables and
Flags Occurring in Output
MUl, MU2, MU3 - shear moduli in regions 1, 2, and 3 of three-phase material
(figure 1).
MUH - shear modulus of homogeneous half-space
M, K - modulus contrasts as defined in Chou (1966)

K

(“1 '“2)/(”1 +u2)

MU2LOW, MU2HIGH - lower and upper limits on shear modulus in slab (used in
SHRSTN)

Iflag -~ 1

Xz, 2 = yz quantities

Kflag ~ 1

X, 2 =1y profile
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FIGURE 1

Geometry and Notation used in Programs ST3PHS, ST3PSZ, STNRML, SHRSTN
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EXAMPLE FROM ST3PHS
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EXAMPLE FROM ST3PSZ
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EXAMPLE FROM SHRSTN
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EXAMPLE FROM DBLNRM
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2=K£~STRRT, 1=NEW PLOT
'

MuL = 2. 000E+11 MUz = 3 .0000E+10

M3 = 1.69806£+11 M= 5. 32846E-01
K = 8. 1812-A1

OVSLOCATION POSITION = -~ S840, - 1.600 KMS.

QLUTH OF SLIP ZONE = 25 89

SLats THICKNESS = 1.889 M=,

HURGERS UECTOR = ~-1 807 MMS .

88 STRESSASTRAIN WS,

W=RE-START

1=STOP

ffRE*STﬁRT WITH SAME UALUES, DIFFERENT PROFILE
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LISTING OF ST3PHS
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g4 MAY 76 69+12+19 MCHUGF L ST3FHS

1 DELETE(LGO,0UTPUT,ST3PHS)
2 ST3PHS,.
3 CXIT.
4 LIBCOPY (GRAPHIC, TXLOLO/ KRR TXLGC)
S LIBCOPY (JORAT,NPLGO/KRyNPLGC)
€ CELETE(LGO,CUTFUT,ST3PHS)
7 RUNT7B(S)
8 LINK(F=LGOyF=TXLGOyF=NPLGO,yB=ST3FRS)
3 ST3PHS.
10 FIN.
11 €ECR
12 PROGRAM ST13PHS(TAPETTY=Z201+FILM=TAPETTY,TAPE7=TAFETTY)
13 CCMMON/T vPCOL/TVPUL(8)
14 COMMON/TVTUNEZ/ITUNE(3Q)
15 COMMON/JFLOT/XLT o XRTyYLC sy YUPyMAUX g MAJY KX (2) 4KY(2)
1€ LLTITLL8) LUy LTF9LNLGXy LNLGYJNCLXyNCLYHLTITLZ2(8)
17 DIMENSICN IFCET(8)
18 ODIMENSION X(500)sY(500)sSX2(500) »SYZUEQQ)+AB(3()
19 UDIMENSION PLOTY(500) +PLCTX(500)
20 DATA YMINgYMAXyXCUTyCUTNMAX/~1 E+109=1eE+109=1E+109~1.E+10/
21 CALL FET(SLTAPET7,IFET,8)
22 IFET(2)=IFET(2),0R.000C G010 0000 000G 0O0OCE
23 TFET(8)=TFET(8).0r40C0 CCCO 90C0OC 0000 CCOOB
24 CALL FETH(SLTAPE7,yIFET,,=-8)
25 48 WRITE(7,15)
26 15 FCRMAT (¥SHEAR MODULI--IN CGS UNITS--MU1,MUZ,ML3*)
27 CALL GETNUM(AB) $IAB2=ABG(2) $1ABL=AB(4%) SIAEB6=AE(E)
28 AMUL=AB(1)¥(10.**1IAB2) tAMUZ=AB(3)*¥{(10.**1AB4)
29 AMUZ=AB(S)*(10.**1ABG)
2g WRITE(7416)
31 16 FOFMAT(*FOSITION OF DISLCCATION=-IN KMS,y (A,LAMEDA)*,/,
32 1 ¥*NOTE===-A>3.y LAMEDA>G.*)
34 CALL GETNUM(AB) $A=AB(1) §ALAMBD=AB(2)
3k WRITE(7417)
25 17 FCRMAT(*THICKNESS CF SLAE, IN KFS,=-=D*)
36 CALL GETNUM(AB) $D0=AB(1) IWRITE(7,4,18)
37 18 FCORMAT(*BUKGERS VECTOR, IN MMS.--B¥,/,
38 1 ¥Rcp FCR RIGHT LATERAL SLIP®*)
39 CALL GETNUM(AB) $8=-AB(1)¥1.,E-06
4Q 70 WRITE(7419)
41 19 FCRMAT(*1=AMPLITUDE VS, Xy 2=AMPLITUDE VS. Y*¥*)
L2 CALL GETNUM(AB) $KFLAG=AE(1)BWRITE(7,20)
43 20 FORMAT(*1=XZ STPESS, 2=YZ STRESS*)
G4 CALL GETANUMIAB) SIFLAG=AR (1)
45 IF(KFLAG.EQ.2)GGTO201
46 WRITE(7,4,21) BCALL GETKNUNM(AE) $XMIN=AB(1)
L7 XMAX=AB(2) & WRITC (7,22} TCALL GETNUM(AB) $SET=-AE(1)
L8 GO TC 2¢2
L9 201 WRITE(7,23) $®CALL GETANUN(AE)
S0 YMAX==AB {1) SYMIN==AB(2) IwRITE(7,24)
1 CALL GETNUNM(AB) 3SET=AB(1)
s 21 FORMAT(*ENTER MINIMUM ANC FAXIMUM X VALUES, IM KMS.*)
53 22 FORMAT (*LEFTH GF PROFILE, IN KMS,¥)
54 23 FORMAT(*ENTER MINIMUM AND MAXIMUM- Y VALUES, IN KMS.¥)
5 24 FCFMAT (*x COORDINATE CF PRCFILE, IN KMS,*)
6 202 MUM=200 SIUPPER=20( FPI=3,141%9
°7 IF(KFLAGLWEGe1 ) XINC=(XMAX=XNFIN)}/NUNM
c8 TF(KFLAG EQe2) YINC=(YMAX=-YFIN)/NUM

C 5,y
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59
€0
b1
62
63
o4
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
a8
89
90
91
g2
33
94
95
3¢
97
98
39
1G@C
101
102
103
104
1C5
106
107
108
109
110
111
112
113
114
115
116

WRITE(7,25) NUM,IUPPER
25 FORMAT(*NOTE--NUMEER CF CATA POINTS ¥,1547,

1 * UPPER LIMIT (N SERIES = *,IS5)
AM=(AMUZ-AMU2) /7 (AMU3+AMU2) TIF (AMJEC Do) AM=1.E=-20
AK=(AMUL -AMU2) /(AMUL+AML2) BIF(AK.EQ.Q.)AK=1.E=-2C
BOUNJ==-D $AL=-ALAMBD $AR=-A
IFIKFLAGJEQe1l oANDAL «GTSET)GOTO74
GCT07¢%

T4 WRITE(747€)
76 FORMAT (*WARNING---PROFILE EELOW OISLOCATION LINE®,/,

1 *SOLUTION INVALIC, TRY AGAIN¥*)

GOT053
75 IF(KFLAG.EQ.1)GOT09p

PCIST=ABS(SET~-(=-A))

IF(RDISTLLT.YINCIKWRITE(7,91)

IF(RCISTWLT.YINC)IGCGTCEZ

601092
30 ROIST=ABS(SET-(-ALAMBO))

IF(RDISTWLTXINCIWRITE(7,91)

IF(RDISTLLT.XINCIGOTOBE3
91 FORMAT (*WARNING---PROFILE T00 CLOSE TC DISLOCATICN COREs*4/,

1 *CHCOSE NEW PRCFILE CR INCREASE GRIC PCINT DENSITY®*)
92 CCONTINUE

IF(KFLAGECe1 s ANDeSET aGT s0«)WRITE(7,93)

IF(KFLAG+EQs1 «ANDWSET +GT.0.)GOTOE3
93 FORMAT{*WARKNING--~-PROFILE ABOVE SURFACE OF HALF=~SFACE ¥4/,

1 *SOLUTION INVALIC, TRY AGAIN*)

BC 200 J=1,.NUM
IF(KFLAGWEG 1) X{J)=XMIN+(XINC*(J~-1))
IF(KFLAG.EGe1) Y(J)I=SET
IF(KFLAGJEQ.2)X(J)=SET
TF(KFLAGEG.2)Y(JI=YMIN+(YINC*(J=1))
IF(X(J)eEQ.ARWAND.Y(J) EQ.AL)GOTO32
GO 10 z3

32 X(J)=X{JI+1.E-10 BY(J)I=Y(U)+1.E-10

33 IF(X(J) +LT.BOUND)GOTO103
IFIX(J) o Ct «BOUNDLANDeX(J)sLESQ«)GCTO102

101 IFC(IFLAG EG. 2)GOT012
SUM1=SUM2=p,
DO 1 I=1,IUPPEF
NU=I=-1
CALL FUNC2(YLU) s ALAMBD y X (J) g Y (J) oA 4iNU Dy ALAMBO,LF 1)
TERM1={ (AM*AK) **NU)*F1
CALL FUNCZ(Y(J)yALAMBD yX(J)yY (J) 4y=AyI404ALAMBO,FZ)
TERM2= (AM**T ) * (AK**NY) *F2
SUM1=SUM{+TERM{ FSUMP=SUM2+TFR¥?2

1 CCANTINUE
SXZ(J)=({(-AMU1L*3) /(2. *FI))*(1.~AK})*(SUM1+SUM2) $GOTOZg3

12 SLM1=SUM2=SUM3I=SUML=(.
00 5 I=1,IUPPEF
NU=I=-1
CALL FUNCHL(X(JU)sAWNUGDyY(J)yALAMBD,F 1)
CALL FUNC1{X(J)9yAgNUB,Y(J)y-ALAMEL,F2)
CALL FUNCL1I(X(J)s=A4I4DyY(J)sALAMBO,F3)

"CALL FUNCL(X{JU)s=AsI4DeY(J),-ALAMEC,F &)

TERML= ((AM*AK) **NU)*F{ STERM2=({AM*AK)**NU) *F 2
TERM3= (AM¥*T) ¥ (AK**NU)*F 3 GTERMuz (AM**]) * (AK*¥NU)*F4L
SUMt =SUM1+TERM1 $SUMp=SUMP2+TERM? ¢ESUM3=SUMI+TERM3

Csa
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117 SUML=SUM4+TERM4

118 S CCNTINUE

119 SYZ(J)=({AMUL*B) *(1.=AK) /7{2.¥%PI) )* (SUM1+SUNMZ=-SUMZ=-SUM4)
120 GCTO200

121 102 IF{IFLAG.EQ.2)GOTO013

122 SUML=0.

123 DO 7 NU=1,IUPPER

124 CALL FUNC2(Y(J)sALAMBD +X(J)yY(J)A4NULCHyALAMBO,F 1)
125 CALL FUNC2(Y{J) g ALAMBD 9 X (J)»Y (J) g=Ay3-NU,DsALAMEC,F 2)
126 CALL FUNC2(Y(J)YsALAMBD 9 X (J) oY (J) 9=A4NU,D4yALAMEL 4F3)
127 CALL FUNC2(Y(J) o ALAMBD +X{J) Y (J) 4A4=NUO,ALAMEC,F4)
128 TERM=((AM®AK) **NU) ¥ (F1 + (AK¥F2) + ((1./AK)¥F3) +F4) $SUML=SUML+TERM
129 7 CCNTINUE

130 CALL FUNCZIY(J)sALAMBD $X(J),A4F1)

131 CALL FUNCZ{(Y(J)y ALAMBD 3 X (J)y=R4F2)

132 TERM2=F 1+ (AK*¥F?2)

133 SXZ{J)=((-AMU2¥B) /(2. *PI))*(TERM2+SUM1) $GCTOZoU
134 12 SUM1=SUM2=¢.,

135 CO 3 NU=1,IUPPER

136 CALL FUNCL(X(J)9gAsNUDWY(J),ALAMED,,F1)

137 CALL FUNCL(X({JU)y=A,y=MU4DyY(J) s ALAMED,F2)

138 CALL FUNCL (X (J)yp=ANUsDsY(J)yALAMELC,F 3)

139 CALL FUNCL1(X(J)9sAy,=NUyDsY(J)yALAMEL,F4)

140 TERMI= ( (AM*AK) ¥ *NU) X (F1+ (AK¥F2)+( (1. /AK)*F3)¢F4)
1641 SUM1=SUM1+TERM1

142 CALL FUNMCI(X{(J)9AgNUsDsY(J)y~ALAMBD,FS)

143 CALL FUNCT (X (J)g=As=NU,DyY(J)9y~ALAMBC,FB)

144 CALL FUNCHLIX(J)y=A4NU,DsY(J)y=ALAMED,F7)

1‘&5 CALL FUNC1(X(J)QA"NU’D’Y(J)Q‘ALAMEU’FB)

146 TERM2= ((AM¥AK)**¥*NU)I*(FS+ (AK*FE)+((1./AK)*F7)+F8)
147 SUM2=SUM2+TERM?2

14648 3 CONTINUE

149 CALL FUNCI(X(J)sAsY(J)4LLANMBD,F1)

150 CALL FUNCIZ(X(J)e=AsY{(J)4BALAMBD,sF2)

151 CALL FUNC3IX{UY Ay Y(J)4y=BLAMBDO,LF3)

152 CALL FUNC3I(X(J)y=RyY(J)y=-LELAMBD,F4)

153 SYZ(J)=((AMU2*B) /(2. *PI) ) * ({F1+(AK*F2)+SUM1) - (FI+(AK*F 4) +SUM2))
154 GG TO 2¢q

155 103 IF(IFLAG.EG.2)GOTO14

1¢6 SUM1=0.

157 00 9 I=1,IUPPER

1658 NU=I=1

1E9 CALL FUNC2(Y{J)»ALAMBO 9 X (J)9Y {J) 4Ay=NUDyALAMBC,F1)
1€0 CALL FUNC2(Y(J) 9y ALAMBD X (J)sY(J) y=RAs=NUyDyALAMEC,F2)
1€1 TERM=(F 1+ (AK*¥F2) ) ¥ ({(AK¥AM)*¥NU) ISUM1i=SUML+TERWY

162 9 CONTINUE

163 SXZ(J)=((=AMU3*B) /(2. *¥PI))*¥(1.~-AM)*¥SUNM1 $GCTCZ00
164 14 SUMi=Sumz=C.

165 00 11 I=41,IUPPFR

166 NL=T=-1

167 CALL FUNCL(X{JY4R 9=NU»DyY(J),ALAMBC,yF 1)

168 CALL FUNCL(X(J)e=Ay3~NUsCoY(J) 9y ALAMED,F2)

1€9 TERMI=({AM¥AK) *¥NU) *(F 1+ (AK*F2))

170 CUML{=SUM1+TERML

174 CALL FUNCL(X(J)gA,y=NUyDyY(J)9=~ALAMED,F1)

17?2 CALL FUNCLIX(J) y=RBy=NU Dy Y{J)+s=-ALAMBD,F2)

173 TERM2= (( AM*AK) **¥*NU) *(F 1+ (AK¥F2)) PFSUM2=SUM2+TERN?2
174 11 CCANTINUE

Csa



04 MAY 76

175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
199
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232

200

27
26

28
29

30

31

81
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SYZUU)=((AMUZ*B) /(2. *PI) V¥ (14~AMI*¥(SUML-SUI2)
CONTINUE

IF(IFLAG.EGs1) STSMID=SXZ (1) BIF(IFLAG.EQ+2)STSPID=SYZ (1)
SUP=SCN=STSMID

DO 26 I=1,NUMY

IF(IFLAG.EG.1)GOTO27

IF(SYZ(I).GT.SUP)SUP=SYZ(I)
IF(SYZ(I)aLT4SON)SON=SYZ(I)

GO TO 26

IF(SXZ{I)4GT.SUP)SUP=SXZI(I)

IF(SXZ{I)eLTa SON)SON=SXZ(I)

CCNTINUE

IF(IFLAG.EQe1IWRITE(74,28) SIF(IFLAGEQ.2IWRITE(7,42C)
FORMAT(*MIN/MAX VALUES CF XZ STRESS=-=UNITS ARE CYNES/(CM2)*)
FORMAT{*MIN/MAX VALUES OF YZ STRESS--UNITS ARE CYNES/(CM2)%*)
WRITE(7430)SDN»SUP

FORMAT(E15 4 45XyE1544)

LUP=0

DO 31 I=1,yNUM

IF(IFLAGLEG.1)PLOTY(I)=SXxZ2(I)
IF(IFLAG.EQ«2)PLCTY(I)=SYZ2{I)
IF(KFLAGLEG«1)PLOTX(I)=X(T)
IF(KFLAGEG.2)PLOTX{1)=Y(I)

IF(KFLAG.EQ.2)GCTOB3

GOT085

DO 81 I=1.NUM

SXZ(I)=PLOTY(I)

SYZ({I)=PLCTX(I)

DO 84 I=1,NUM

L=NUM-TI+1

PLOTY (L) =SXZ(I)

PLOTX(L)=SYZ(I)

0OC 82 I=1,NUH

IF(LUP.EG+1)XCUT=PLOTX (I~1)

LON=g

CO 86 I=14NUM

L=NUM=TI+14

IF(KFLAGWEQs2+sANDSPLOTX (L) «GCTo0s)LON=LDN+1
IF(LONJEGs1)CUTMAX=PLOTX (L1}

CCNTINUE

LU=7 SLNLGX=1 SLNLGY=1 SNCLX=2 BNCLY=2 SWRITE (7,34)
FORMAT(*PLOT TITLE, 80 CHARACTERS MAXIMUM*)

REAC(7 43Sy (LTITL(JNM 4UM=1,8)

FORMAT (8A10)

IF(IFLAGWEGegILTITL2(1)=10FXZ STRESS
IF(IFLAGEG.2)LTITL2(1)=10HYZ STRESS

DO 36 I=2,8

LTITL2(I)=10H

IF(KFLAGEQe1)KX(1)=10HX (KMS,)

IF(KFLAG EG.2)KX(1)=10HY (KMS,)

KX (2)=10h $KY(1)=10HSTRESS tKY (z)=10H
XRT=PLOT X (ANUM) EXLT=PLOTX (1) $MAJUX=5 EMAJY=1C ¢YLC=SON $YUP=SUP
IF(KFLAGEQs2 s ANDSsYMAX W GT 4 [a) XLT=CUTMAX
IF(KFLAG.EGs2+s AND2YMINLGEZAL) XRT=PLOT X (NUM)
AA=YUPSIF(YLOLEQ.AA)YUP=YLF+1.8IF(YLOJEQ.AR)YLC=YLC-1.
WRITE(7,37)

sy
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233 37 FORMAT(*SET VERTICAL SCALE? Y OR N{=BLANK)¥)

234 READ(7,438)CHARAC

235 38 FCRMAT(A1)

236 IF(CHARAC«EQe 1HN OR+CHARAC.EQe1H )GCTO39

237 WRITEA(7y40)

238 40 FORMAT(*MIN/MAX Y VALUES¥)

239 CALL GETANUM{AB) 3YLO=AB(1) SYUP=AE(2)

240 29 WRITE(7,41)

241 41 FORMAT(*SET HORIZONTAL SCALE? Y COK N{=BLANK)*)

242 READ(7438)CHARAC

243 IF(CHARAC.EQe1HNsOF,CHARAC.£Qs1H IGOTCY2

244 WRITE(7,443)

2u5 43 FCRMAT(¥MIN/MAX X VALUES¥*)

2L6 CALL GETNUM{AB) SIF(KFLAGC.EQ.1)XLT=AB{1)

2L7 IF(KFLAG.EC.1)XRT=AB(2)

248 IF(KFLAG.EQ.2)XLT==-AB(2)

249 IF(KFLAG.EQ.2)YXRT=-AB(1)

2c0 b2 WRITE(7,044)

251 4t FCRMAT(*SKIP?*)

252 PEAD(7,4,38)CHARAC

253 IF(CHARACEQe1HN +OR. CFARPAC.EQsiH ICALL PLCUTYS(PLCTY sPLOTXy14NUM)
254 WRITF(744¢€)

255 46 FCRMAT(¥g=RE-START, 41=NEW FLOT*)

25¢ READ (747 1)LCHECK

2¢7 71 FORMAT(I4)

258 IF(LCHECK.EQeQ)GOTOB3IPIF (LCHECKSEGS1)GCTCH17

259 CC 50 I=1,NUM

260 TF{X(I)eLT.BOUND) AMU=AMUZ

261 TF(XA(I)sGE BOUNDsANUDOX(I)eLlEWQe)AML=ANMU

2€?2 IFIX(I).GTe0e) AMU=AMUL

263 IF(AMULEQe Do) AMU=1,E-1(

20k 50 PLOTY(I)=(PLCTY(I}/(AMU))¥1.E406

265 STSMIC=PLOTY (1) $SUP=SCN=STSMID

266 00 51 I=14NUM

2e7 TF(PLOTY (I).GTeSUP)SUF=FLCTY(I)

268 514 IF(PLCTY(I).LT.SON)SDN=PLCTY(I)

269 IF(IFLAGEGeI)IWRITE(7952) SIF(IFLACLEC.2)WRITE(7,E3)
270 52 FORMAT(*MIN/MAX VALUES CF xZ MICKCSTRAIN*)

271 53 FORMAT(*¥MIN/MAX VALUES CF YZ MICFCSTRAIN®*)

272 WFITE(7,30)SDONySUP

273 IF(IFLAG.EG.1ILTITL2(1)=10FXZ STRAIN

274 IF(IFLAGEGe2)LTITLZ2(1)=10FYZ STRAIN

27% 418 KY{1)=10HMICROSTRAI $KY (2)=1GHN

276 YLC=SDN 3YUP=SUP

277 AA=YUP SIF(YLOWEQ.LA) YUP=YLUP+1a FIF(YLCWEGSARA)YLO=YLO~-1.
278 WRITE(7437) $FFAD(7,38)CHARAC

279 IF(CHARACEQe1HN+ORsCHARALCEQs1H )GCTCSS

280 WRITE(7y40) SCALL GETNUM(LE) BYLC=AB(1) $YLP=AE(2)
281 55 WRITE(7,41)3READ(7,38)CFARAC

282 IF(CHARPACEQe1HN,ORKJCHARACJEQe1H JCOTC3G1

283 WRITE(7y43) SCALL GETANUNMC(AE)

284 IF(KFLAG+FU 1Y XLY=AB{1) sIF(KFLAC.EQ«1)XKT=AB(Z2)
285 IF(KFLAGLEG.2)XLT==AB(2) SIF(KFLAG.EG.2)XRT=-AE(1)
286 301 WRITE(7y44) $PEAD(7,38)CHARAC

287 ITF(CHARAC.ELQe1HN,OF CHARACLEQe1H YCALL PLCTS(FLCTY, PLOTXy14NUMI}
248 56 WKRITE(7,4€) SCALL GETMNUM(AE)BLCHECK=AE(Y)

289 ITF(LCHECKZEQ+0)GOTCHIEIF(LCHECK.EQs1)GCTOL 18

29¢ TF(KFLAG.NE.IFLAGIWRITE (7,57)

55
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291 57 FORMAT (*NOTE=-=-ONLY W(X) VSe X OR W(Y) VS. Y IS COMFUTED*)
292 IF(KFLAG.NE.TFLAG)GOTOES3 )

293 IF(KFLAG.EG.1) DINC=XINC*1.E406

294 IF(KFLAG.EC.2)DINC=YINC¥1.E+06 $SUN=Q.,

295 DO 58 I=1,NUM

296 TERM=2.*¥PLCTY(I)*DINC*1+E-06 $SUM=SUM+TERM

297 58 PLCTY(I)=SULM

298 MCHECK=0

299 DO 789 Mz{ ,NUM

300 IF(KFLAG.EGs1)GRD=ABS { (XMAX=XMIN)/NUM)

301 IF(KFLAG.EQ+.2)GRD=ABS { (YMAX=YMIN)/NUM)

302 IF(KFLAG.EQ.1) GOTO79g

303 GRD1=~ALAMED+(GRD/100.+) $GRD2=-ALAMBC=-(GRD/100+)

304 IF(Y{M)CToGRD2.AND.Y{M) LT .GRO1IKNMID=M

205 TF(Y{M) oGT eGRD2 e ANUsY (M) o LT GRDE)MCHECK=1

306 GGT0789 '

307 790 GRD1=-A+(GRD/4100+) SGRD2=-A-(GRC/100s)

308 IF(X{M) sGCTeGRD2¢ANDeX (M) LToGRD1)KMID=M

309 IF(X{M) e GT.GRD2«ANCsX (M) LT GRC1IMCHECK=1

310 789 CCNTINUE

311 IF(MCHECK.EQep)STSMID=((PLCTY (NUMY=PLCTY(L))/2.)+FLOTY (1)
312 IF(MCHECK.EQe1)STSMIO=FLLTY(KMID)

313 DO 73 I=1,NUM

31k 73 PLOTY(I)=PLOTY(I)=3TSMILC

315 STSMIO=PLOTY (1) $SUP=SON=STSMID

316 DO 59 I=1,NUM

317 IF(PLOTY(I)GT.SUPISUP=PLCTY(I)

318 59 IF(PLCTY(I)eLTeSON)ISDON=FLCTY(I)

319 IF(IFLAG.EQs4) WRITE(7,60) BIF(IFLAG.EG.2INRITE(7461)
320 TF(KFLAG.EGet e AND2SETuNE Qe )WRITE(7,87)

321 87 FORMAT(*CAUTION==--THIS IS NCT THE TOTAL DISPLACEMENT*)
322 60 FORMAT(*MIN/MAX VALUES CF W(X) VS. X*)

323 61 FORMAT(*VMIN/MAX VALUES CF w{Y) VS, Y*)

324 WRITE(7,30) SDWNySUP

325 419 IF(IFLAGGEQe1)ILTITL2(1)=40HWI{X) VS. X

326 TFUIFLAGLEQ.2)LTITL2(1)=10FWIY) VS, Y

327 KY(1)=10HDISPLACEME BKY(2)=10HNT =MMS,

328 YLO=SDN fYUP=SUP$AA=YUFSIF(YLOJ.EQ,AA)YUP=YUP+1,

329 IF(YLO.EG.AA)YLO=YLO=1,

330 WRITE (74527) SREAD(7,38)CHARAC

331 IF(CHARAC.EQ.1HNeOR(CHARAC.EQs1H )COTCHE?

332 WRITE(7,40) BSCALL GETNUM(AE) $YLO=AB(1) $YUP=AB(2)
333 62 WRITE(7,41) IREAD(7,38)CHARAC

334 IF(CHARAC.EQe1HN. OR,CHARAC.EQ.1H ) COTC303

335 WRITE(7,u3) BCALL GETNUMC(AE)

336 IF(KFLAGLEQe1) XLT=AB(1) BIF(KFLAG.EQ.1)XRT=AB(2)

337 IF(KFLAGLEQ.2)XLT==-AB(2) ZIF{(KFLAG.EQ.2)XRKT==AB(4)
338 303 WRITE(7,44) BFEAO(7,38)CHARAC

339 IF(CHARAC.EQ.1HNeOR,CHARACEGe1H ) CALL PLCTS(FLCTY4PLOTX,14NUM)
340 WRITE(7 y46) $CALL GETNUM(AE)SLCHECK=AB(1)$IF(LCHECK.EQ.1)GCTO419
341 €3 WRITE(7445)AMULy AMU2, AML 3, AMy AK

32 BB=B*{.E+0¢E

343 WRITE(7,u7)A,ALAMBD,D,38

344 IF(IFLAG.EQu1)CO1=2HXZSIF(KFLAG.EQs1)CC2=1HX

345 IF(IFLAG.EQ.2)CO1=2HYZSIF(KFLAG.EQ.2)CD2=1HY

346 WNRITZ(7,49)CD1,C02

347 45 FORMAT(*MUL = *,E20.445X, *MU2 ¥ E20.49/

348 1 ¥MUZ = *43E2CeloSXy* M = *¥,E20.4y/,

(Y
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349 1 ¥ K = ¥*,E20e4)
350 47 FORMAT(¥DISLOCATION POSITICN = ~%4F10e39%y =*4F10e39% KMS.¥,/,
351 1 *SLLB THICKNESS = *oF10e30% KMSe¥4/,
352 1 *BURGERS VECTOR = ¥,F{le3s¥ MMS.¥)
353 49 FCRMAT(A2,¥ STRESS/STRAIN \S., *,A2)

354 WRITE(74FL)

355 B4 FORMAT(¥(U=RE=-START ¥y/4*1=STOP¥*,/,

356 1 *2=RE-START WITH SAME VALUES, CIFFEFENT FRCFILE®)
357 CALL GETANUNM(AB) $SLJK=AB(1)

358 ITF(LJKeEGC.)GOTO48 SIF({LJUKLEQ.2)GC TO 79

359 STCP $ENC

360 SUGROUTINE FUNCL1(P,AsNUsDyGyALAMED,F)

361 R=(((P+A+ (2., ¥NU*D))¥*2) + ((C+ALAMED)**2))

3€2 IF(RWEQ.QeIR=1E~1CSF=(P+A4(2.¥NU*D) ) /R

363 RETURN EEND

3E4 SUBROUTINE FUNC2(P4QyRyeSsA,NUyDyALAMBE,F)

365 T=({{R+A+{2.*NU*D) ) **2) + { (S+ALAMBD) **2))

366 IF(T.EQe Do) T=1 E-103F=(P+C)/T

367 RETURN €ENC

368 SUBROUTIME FUNC3I(PyQeRsSsF)

369 T=(((R+S)*¥2) ¢ ((P+Q)¥*2))

370 IF(TeEQeDo)T=1E~-108F=(P+Q) /T

371 RETURN $END

372 SLERUVUTINE GETNUM(KR)

373 JIMENSICN R{1),L(80)

374 READ(7,9)L 3I=J=g

375 6 J=J+1 ETN=P=S=p $M=F=t

376 & I=I+1 $IF{(I.GT.B8Q0)KETURN $D0=L(I) $K=4

377 TF{DWEGe38IK=2 FIF(DeGEe27+AeDsLEL36)K=1

378 IF(D+EQel7IK=3 $K=K+S SCCTC 19293991 9ky3yt)K

379 1 N=N*ig+D=-27 $S=4 3GOTOE

380 2 M==1 $S=4 $G0OTCS

381 3 P=I 3S=4 $GCTOS

382 4 IF(P.NEeC)F=10.¥*(I-P=-1) IR(J)=N/F*M 3GOTOE

3832 9 FORMAT(BQF1)

384 END

39
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1 CELETE(LGO,CUTFUT,ST3IPSZ)

2 STgPsZ.

4 LIBCOPY(GRAPHIC,TXLGO/RE,TXLGC)

5 LIBCOPY{JDORAT,NPLGO/RRyNPLGO)

& DELETE(LGG,QUTPUT,STIPSZ)

7 RUN76(S)

8 LINK(F=LGO,F=TXLGO,F=NPLG0,B=ST3PSZ)

g ST3PSZ.

10 FIN.

11 EOR

12 PROGRAM STIPSZ{TAPETTY=Z01+FILM=TAPETTY,TAFE7=TAPETTY)
13 CCMMON/ZT\PCCL/TVRPULI(8)

14 CCMMON/TVTUNE/Z/ITUNE(30)

1% CCHMON/JPLCT/XLT 9 XRToYLCy YLPyMAUX MAUJY KX (Z)oKY(2),
16 LLTITL(B) sLUSLTFoLNLGX9LNLCY NCLXsNCLY LTITL2(8)

17 DIMENSICN IFET(8)

18 OIMENSICN Xx(200) Y (200)9SXZ(200)+SYZ(200)8B(30)

19 DIMENSICM PLOTY(z00)PLCTXi200)

20 OIMENSION SXZSLP(200+2)SYZSLP{250+2)

21 CATA YMIN, YMAX’XCUT'CUTMAK/'liE"iDy"loE“'lﬂ v =1 oE"‘lﬂ,‘icE* 10/
22 CALL FET(SLTAPE7,IFET,8)

23 IFET{(2)=IFET(2).0R.0000 0013 GOCG 0000 00008

24 IFET(8)=IFLT(8).0R.4000 COCC 0000 COCUOC DOOCE

2°¢ CALL FET(SLTAPE7,IFET,~8)

26 48 WRITE(7415)

27 15 FORMAT(¥SHEAR MODULI-~IN CGS UNITS-=-MU1,MUZ,MU3*)

28 CALL GETNUM{AB) $IAB2=AE(2) $IAB4L=AB(4) FIABE=AE(€)
29 AMUL=AB (1) *¥{10.¥%TAB2) TAML2=AB(3)*¥{10.**IAE4)

k{i AMUZ=AB(S)*(10.**IABB)

31 WRITE(7,416)

32 16 FOKRMAT(*FOSITION OF DISLCCATION=-=-IN KMS., (A,LAMECA)*,/,
33 1 *NOTE===A>0e9 LAMEDA>(+¥)

3k CALL GETNUM(AB) S$A=AB(1) FALAMED=AE(2) SWRITE(7417)
25 17 FCRMAT(*THICKNESS CF SLAE,s IN KMS.,=--D¥)

36 CALL GETNUNM(AB) $D=ABI(1) IWRITE(7,900)

37 900 FORMAT{(*WICTH OF SLIP PLANE=-=KMS.*)

38 CALL GETANUM(AB)IIWIDTH=AB(1)SWRITE(7,18)

39 18 FORMAT (*RURGERS VECTOP, IN MMS.--B¥*,/,
4yg 1 ¥Bepg FOR RPIGHT LATERAL SLIF*)

Ly CALL GETNUNM(AB) $B==-AB(1)*1.E~06

4P 70 WRITZ(7419)

43 13 FORMAT(*{=AMPLITUDE VS. X, 2=AMPLITUDE VS, Y¥)

44 CALL GETMNUM(AB) IKFLAG=AB(1)SWRITE(74,20)

45 20 FORMAY(*¥1=XZ STRESS, 2=YZ STRESS*)

LE CALL GETNUNM(AB) EIFLAG=AE(])

L7 IF(KFLAG.EQ.2)GO0TO0201

48 WRITE(7,21) BCALL GETNUM(AE) $XMIN=ABI(31)

L9 XMAX=AB{2) ¥ WRITE(7,22) §CALL GETNUNM(AB) $SET=-A81(1)
< GC TO 202

=1 201 WRITE(7,23) $CALL GETNUM(AD)

£ YMAX==AE (1) BYMIN==AB(2) SWRITE(7,24)
53 CALL GETNUM(AB) $SET=AB(1)

54 21 FORMAT(*EMTER MINIMUM AND PAXIMUM X VALUES, IN KMS.¥)
55 22 FCRMAT(¥LCEPTH Gr PKOFILE, IN KMS.¥*)

e 23 FORMAT(*EMNTFR MINIMUM AND MAXIMUM Y VALUES, IN KMS.¥*)
57 24 FCRMAT(*X COORDINATE CF PRCFILE, IN KMS,¥*)

&8 202 NUM=200 SIUPPEK=2( 3PI=2.14159

c38
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59 IF(KFLAG.EQs1) XINC=(XMAX=XMIN)/NUM

60 IF(KFLAGSEG2) YINC=(YMAX-YNMIN) /NUV

61 WRITE(7,25) NUM,IUPPER

62 25 FORMAT{(*NCTE~-NUMBER COF DATA POINTS = *,15,/,

63 1 ¥ UPPER LIMIT (N SERIES = #%,I5)

o4 AM=(AMUZ-AMU2)Y /{AMUZ+AMU2) SIF(AMEQ.0)AM=1.E=2]
65 AK=(AMUL -AMU2) 7 (AMUL+AMU2) SIF(AK.EQeDe)AK=1.E=-20
66 BOUND==D $AL==-ALAMED $AR=-A

67 IF(KFLAGWEQe1 +ANDALGTLSET)IGOTO74

68 GCT075

69 T4 WRITE(7,7¢)

70 76 FORMAT (*WARNING--=-PROFILE EELOW CISLOCATION LINE®*,/,
71 1 ¥SOLUTION INVALICsy TRY AGAIN¥)

72 GCT063

73 75 IF(KFLAG.EG.1)G0T09g

T4 RDIST=ABS(SET~(=-A))

75 IF(RDISTLTLYINCIWRITE(7,S1)

76 IF(RCISTSLT.YINC)GCTOB3

77 GGT09?2

78 95 RDIST=ABS(SET=-(-ALAMBD))

79 IF(RCISTWLY«XINCIWRITE(7,91)

80 IF(RDISTLT.XINCIGCTONESZ

81 91 FORMAT(*WARNING-~--PROFILE 100 CLOSE TC DISLOCATICN COREy*,/,
82 1 ¥CHOOSE NEW PROFILE OR INCREASE GRIC PCINT DENSITYX)
83 92 CONTINUE

8¢ IF(KFLAG+EQ+s1+AND+SET«GT «0.)GOTO0EZ

86 93 FORMAT (*WARNING=--=-PROFILE RABOVE SURFACE OF HALF-SFACE,*,/,
87 1 ¥SOLUTIGON INVALIC, TRY AGAIN¥)

88 DO 910 MK=1,2

89 IF(MK,EQ.2) ALAMBD=ALAMBLC+WIDTH

90 IF(MK.EQ+.2)B=-8

91 DO 290 J=1+NUM

92 IF(KFLAG.EGs1)I X (J)=XMIN+ (XINC*(J-1))

93 IF(KFLAGEQ.1) Y(JI=SET

94 IF(KFLAG.EQ.2)X(J)=SET

95 IF(KFLAGEGe2)Y(JI=YMIN+(YINC*(JU-1))

96 IF(X(J)EQ.ARGAND.Y(J) JEG.AL)GOTO32

97 GO YO 33

98 32 X(I)=X(JI)+1.E-10 FY(JUI=Y(J)+1.E~10

99 33 IF(X(J) LT.BOUND)GOTO103

100 IF(X(J) e GEoBOUNDANDe X(J)LE.Q+)GCTO1D2

101 101 IF(IFLAGC +EQ., 2)G0T012

102 SUM1=SUM?2=C(.
163 D0 1 I=1,IUPPEF
104 NU=I-1

105 CALL FUNC2(Y(J)yALAMBD +X(J) Y (J) 4A4NUD,ALAMBD,F 1)
106 TERM1=((AM*AK) ¥*NU) ¥F 4

107 CALL FUNC2 (Y (J)3ALAMBOD ¢X (J)4Y(J) s=AyI4DyALAMBC,4F2)
108 TERM2=  (AM¥*T) ¥ (AK*¥NU) *F?2

169 SUM1=SUM1+TERM1{ gSUM2=SUM2+ TERM?
110 1 CONT INUE

111 SXZ{J)=({{~-AMU1¥B) /(2. *¥FI))*¥(1.~AK))*(SUMi+SUM2) $COTO200
112 12 SUM1=SUM2=SUM3=SUML=C .

113 DO 5 I=1,IUPPER
114 NU=I~-1
115 CALL FUNCL(X{J)9sAgNUSC,Y(J),ALAMBLC,F1)

116 CALL FUNCLUIXU(J) oA gNUGDsY(J)y=ALAMBD,F 2}
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117 CALL FUNCAL(X{(J)y=A I+DsY(J)ALAMEBD,F3)

118 CALL FUNCL(X(J)y=A,3I4DsY{J)y~=ALAMEC,FU4)

119 TERM{= ((AM*AK) **NU)*F1 FTTERM2=((AM¥AK)¥*NU)*¥F2

120 TERM3I=(AM**T ) * (AK**NU)*F3 ITERML4=(AM**])* (AK*¥**NL)¥F4
121 SUM1=SUM{+TERM1 $SUM2=SUMZ2+TERM2 $SUM3I=SUM3+TERM3
122 SUML=SUM4+TERMY

123 5 CONTINUE

124 SYZ(JY=((AMUL*¥B) *(1,=AK)/Z(Z+*PI) )¥ (SUML4SUNMIZ=SUM2=-SUM4)
125 GCY0200

126 102 IF{IFLAG.EQ.,2)GO0TO013

127 SUM1 =0

128 D0 7 NU=1,IUPPER

129 CALL FUNC2(Y{J), ALAMBD s X{J)sY(J) 4A4NU4CyALAMBLCWF1)
130 CRALL FUNC2(Y(J)yALAMBD 9 X {J) oY (J)s=Ay=NUyDyALAMELC,F 2)
131 CALL FUNC2(IY(J)yALAMBD ¢ X {JVyY(J) 9y=AyNL,yDyALAVELC,F3)
132 CALL FUNC2(Y(J)yALAMBD X (J)yY{J) gA4y=NL,DyALAMECF4) .
133 TERM= ((AM¥AK)**NU)I*(F 1+ (AK*F2) +{(1./AK)*F3) +F L) 3ISUM1=SUM1+TERM
134 7 CONTINUE

135 CALL FUNCI(Y(J)ZALAMBD ¢ X (J)yA,F1)

136 CALL FUNC3I(Y(J)yALAMBD X (J)y=A,F2)

137 TERM2=F1 + (AK¥*F2)

138 SXZ{J)={{(~AMU2*B) /(2. *PI))*(TERM2+SUM1) $GCTOZOQ

139 13 SUM1=SUM:Zz=(.

140 DO 3 NU=1+IUPPER

142 CALL FUNCL1(X{(J)e~Ay=NU,CyrY(J)yALAMED,F?2)

143 CALL FUNCL(X({J)y~Ay3NUyDyY(J)yALAMEL,F3)

144 CALL FUNCL(X(JU) Ay =NUsDyY(J)yALAMBLyF4)

145 TEPMEI= ((AM®AK) ¥*NUI*(F 1+ (AK*F2)+((1./78K)*F3)+F4)

146 SUM1=SUM1I+TERML

147 CALL FUNCL(X(JY A 4NU3B4Y(J)y-ALAMBC,,FE)

148 CALL FUNCE(X(J)yg=Ay=NUGCyY(J)y~ALAMBG,yFu)

149 CALL FUNCL(X(J)s=AWNUDyY(J)y=ALAMED,FT7)

150 CALL FUNCTL (X{J)yRAy=NUyDsY(J)9y=-ALAMED,F8)

151 TERM2= ((AM*¥AK) **NUDI *(FS+ (AK*FE)+{ (1. /AK)I#F7)4F8)

152 SUM2=SUM2+TLCRM?2

1<3 3 CONTINUE

154 CALL FUNCIU(XUJ)4A,Y(JY,ALAMBD,F1)

156 CALL FUNC3(X{(UYy=A,Y(J),RALAMBO,F?2)

156 CALL FUNCI(X(J)yAyY(J),y=2LAMBD,F3)

157 CALL FUNCI(X{J)y=AyY(J)y=-ALLMEBC,FY)

158 SYZ(J)=((AMUR*B) 7 (2. *PI) V¥ ((F1+(AK¥F2)+SUML) - (F3+(AK*¥F4)+SUM2))
159 GG 70 2090

1€0 103 IF(IFLAG.EQ.2)G0T014

1A SUML =0,

162 0GC 9 I=1,ILPPEF

163 MU=I-19

164 CALL FUNC2(Y(J) ALAMBD WX {(J)aY (J)sAs=-NUDyALAMBC,yF1)
165 CALL FUNC2(Y(J)ALAMBD yX(J)yY{J)y=Ay-NUSUyALAMED,,FZ)
106 TERM=(F 1+ (AK*¥F2))*¥ ((AK*AM)**¥NU) $SUM1=SUML+TERN

167 9 CCATINUE

168 SYXZ(J)=((=AMUZ*B)/(2.*PI))*(1e~-AM)*35UM1 $GCTCZ00

1€9 14 SUM1=SUM2=gQ.,

170 nc 11 I=1,IUPPER

171 NU=I~1

172 CALL FUNCLIX(J)sAy=NUsDyY(J)yALAMEL,F1)

173 CALL FUNCL1(X(J)y=As=NU,CyY(J) 4ALAMED,F2)

174 TERMi= ( {AM*AK) ¥*NU ) *(F 1+ (AK¥*F2))
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175
176
177
178
179
180
181
182
183
184
185
186
187
138
189
190
191
192
193
194
19%
196
197
198
139
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232

11

200

9240
9190

930

27
26

28
29

30

31

83

61

84

82

86
85
417
34

35
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SUM$=SUM1+TERM]

CALL FUNCL(X{J)9sAya=NUsDyY(J)9sy=ALAMED,F1)

CALL FUNC1 (X (J)y=Ry=NULCoY(J)s=ALAMBL,F2)
TERM2= ( {AM¥AK) **NU)I ¥ (F1+ {AK*F2)) $SUM2=SUMZ+TERM?
CONTINUE
SYZ{J)=((AMUZ*B)Y/(2.*PI)}*(1.~-AM)¥(SUML=-SUI2)
CONTINUE

DO 92g IMK=1,NUM
IF(IFLAG.EQs1)SXZSLP({IMKMK)=SXZ (IMK)
IF(IFLAGEQ.2)SYZSLP(IMK,MK)=SYZ (IMK)
CONTINUE

DG 930 I=1,NUM

IF(IFLAG,EQe1)SXZ (I)=SXZSLF(I,4)+SXZSLP(I42)
IF(IFLAG.EGe2)SYZ (I)=SYZSLF(I41)+SYZSLP(I,2)
IF(IFLAG.EQ.1)STSMID=(SXZ(NUM)=SXZ2(1))/2.

IF(IFLAG.EC.2)STSMID=(SYZ(NUM)=SY2(1))/2.

SUP=SCN=STSMIO

DO 26 I=1sNUM

IF(IFLAG.EQ.1)GOTO027
IF(SYZ(I)GT«SUP)SUP=SYZ(I)
IF(SYZ(I)eLT+SDN)SDN=SYZ(I)

GO TO 26

IF(SXZ(I)GT,SUP)SUP=SXZ(T)

IF(SXZ{I).LT, SON)SON=SXZ(1)

CCATINUE

IF(IFLAG.EQ.1)WRITE(7428) FIF(IFLAG.EQ.2)WRITE(7,29)
FORMAT(*MIN/MAX VALUES CF XZ STRESS=-UNITS ARE CYNES/(CM2)*)
FORMAT(*MIN/MAX VALUES OF YZ STRESS=-~UNITS ARE CYNES/{CM2)*)
WRITE(7,430)SDN,SUP

FOCRMAT(E15.445X9E1544)

LUP=0

DO 31 I=14NUM

IF(IFLAG.EG«1)PLCTY(I)=SXZ(I)
IF{IFLAG.EQe2)PLOTY(I)=SYZ(I)
IF(KFLAGLEQs4)PLOTX(I)=X(T)
IFIKFLAG.EG.2)PLOTX(I)=Y(I)
IF(KFLAG.EQ.2)G0T083

G0T085

DC 81 I=1,NUM

SXZ(I)=PLOTY(I)

SYZ(I)Y=PLOTX(I)

DO 84 I=1,4NUM

L=NUM=I+4

PLOTY (L)Y =SXZ(I)

PLCTX(L)Y=SYZ(I)

BC 82 I=1sNUM
IF(KFLAGSEQa2 e AND, FLOTX(I)LTLALILLP=LUP+Y
IF(LUPLEG.1)XCUT=PLCTX (1~-1)

LDN=(

DO 86 I=1yNUM

L=NUM=-I+1
TF(KFLAG.EQ o2 ANDoFLOTX (L) oGT o0 JLON=LON#+1
IF({LONSEG.1) CUTMAX=PLOTX (L-1)

CCATINUE

LU=7 SLNLGX=1 $BLNLGY=1 INCLX=2 SNCLY=2 SHRITE(7,34)
FORMAT(*PLOT TITLE, 8¢ CHARACTERS MAXIMUM*)
READ(7435) (LTITLIJNM) yIM=1,4¢E)

FORMAT (8A1D)

C )
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233 TF(IFLAG.EQegdILTITL2(1)=10FXZ STRESS

234 IF(IFLAG.EG«2)LTITL2(1)=10FYZ STRESS

235 DC 36 I=248

230 36 LTITL2(I)=1gH

237 IF({KFLAGEC 1IKX(1)=10HX (KMS,)

238 JFIKFLAGEQe2)KX({1)=10HY (KMS,)

239 KX(2)=10F EKY(1)=4GHSTRESS $KY (Z)=1CH
240 XPT=PLOT X (NUM) $XLT=PLOTX(1) $MAJX=5 $MAJY=10 2TYLC=SON gYUP=SLP
241 IF(KFLAGEGe2 e AND« YMINLLT ALY XRT=XCUT

242 IF(KFLAG sEGCe2 e AND o YMAXeGT oL o) XLT=CUTMAX

243 IF(KFLAG«EQe2+sAND« YMINGCE JALIXRT=PLOT X(NUM)

2l AAz=YUPSIF(YLOJEQ, AR)YUP=YUF+143IF(YLOJEQ.AA)YLC=YLC-1,
245 WRITE (7,437)

246 37 FORMAT(*SEY VERTICAL SCALE? Y OR N{(=BLANK)*)

247 READ(7,438)CHARAC

248 38 FORMAT(L141)

249 IF(CHARACLEQA«1HN.OR«CHARAC.EQstH )YCOTO39

2¢n WRITE(7440)

251 40 FCRMAT(*MIN/MAX Y VALUES¥*)

252 CALL GETNUM(AB)Y 3$YLO=AB(1) 3IYUP=AE(2)

253 39 WRITE(7,41)

254 41 FORMAT(*SET HOKIZONTAL SCALE? Y OR N(=BLANK)¥)

258 READ(7428) CHARAC

256 IF(CHARACLQs1HNsOF s CHARACEQs1H ICOTCY?

2¢c7 WEITE(7,L3)

258 43 FORMAT(*MIN/MAX X VALUESH*)

259 CALL CETANUNM(AB) FIF(KFLAG.EG.1)XLT=AB(1)

260 IF(KFLAG.EQe1) XPT=AB(2)

2e1 IF(KFLAGEQ.2)XLT=-AB(2)

2€2 IF(KFLAG.EGe2) XRT==-AB(1)

263 42 WRITE(7444)

2€s Ly FORMAT (*SKIP7?¥)

265 READ(7,38)CHARAC

206 IF(CHARAC.EQe1HN +ORe CHERACCEQastH JCALL PLOTS{FLCTY PLCT X91sNUM)
267 WRITE(7,4¢€)

2€8 46 FCRMAT(*0=RE~-START, 1=NEW PLOT*)

269 READ(7471)LCHECK

270 71 FCRMAT(I1)

271 IF(LCHECK.EQW0)GOTOE3SIF (LCHECKEQe1)GCTOL 17

272 DO 50 I=14NUM

273 IF(X(I).LT.BOUND)AMU=AMUZ

274 IF(X(I)«GEBOUNDWANDeX(I)eLESQe) AMU=AMUZ

275 IFIXA(I)«CTaps) AMU=AMU1

27¢ TF(AMULLEQeGe)AMU=1E~-10

277 S0 PLCTY{I)=APLOTY(I)/(AMU))*1.E+0H

278 STSMID=(PLCTY{(NUM)-PLOTY(1))/2.

279 SUF=SCN=STSMID

280 0C 51 I=14NUM

281 IF(PLOTY (I)eGT«SUPISUP=FLCTY(I)

262 1 IF(PLCTY (I)eLTW+SDN)SDN=FLCTY(I)

283 IF(IFLAGWETe1IWRITE(7952) SIF(IFLAGEQe2)WRITE(7,4C3)
284 52 FORMAT(*MIN/MAX VALUES CF xZ MICROSTRAIN¥)

285 53 FCORMAT(*MIN/MAX VALUES CF YZ MICKRCSTRAIN®*) L
286 WRITE(7,30)SONsSUP

287 JF(IFLAGEGC4)LTITL2(1)=10FXZ STFRAIN

238 IF(IFLAG.EG.2)LTITL2(1)=1GHYZ STRAIN

289 418 KY(1)=1yHMICROSTRAI EKY(2)=1CHN

290 YLC=SDON 3YUP=SUP
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291 AB=YUP SIF(YLOLEQAA)YUF=YLPt1+s FIF(YLCLEQ.AA)YLO=YLO-1.,
292 WRITE(7,37) $KEAD(7,38)CHARAC

293 IF(CHARAC.EQe1HN, CRe CHARACEQs1H )COTCS55

294 WRITE(7440) BCALL GETNUM(AE) 3$YLO=AB(1) 3YUP=AE(2)
295 55 MWRITE(7,4)1) gREAD(7,38) CKARAC

296 IF(CHARACWEQ+1HN.ORJCHARACLEQe1H )GOTC301

297 WRITE(7,43) SCALL GETNUMC{AE)

298 IF(KFLAGEGs1)IXLT=AB(1) EIF(KFLAC.EQ.1)XRT=AB(2)

239 IF(KFLAGCEQ.2)XLT=-AB(2) BFIF(KFLAG.EQ.2)XRT==AB(1)
330 301 WRITE(7,44) $PEAD(7,38)CHARAC

301 IF(CHARACWEQe1 HN. ORsCHARACEQs1H JCALL PLCYIS(FLCTY,PLOTX,y14NUM)
3C2 56 WRITE(7,4€) BCALL GETNUM(AE)BLCHECK=ABI(1)

303 IF(LCHECK+EQeQ)GOTOBIRTF(LCHECK,EQ.1)GCTOL 18

304 IF(KFLAG«NELIFLAG)WRITE(7,457)

305 57 FORMAT(*NOTE--ONLY W(X) VSs X OR W(Y) VS, Y IS CCMFUTED*)
306 IF{KFLAGNE.IFLAG)GOTOE3

307 IF(KFLAG.EQs1)DINC=XINC*1 .,£E+06

308 IF(KFLAG.EQ+2)DINC=YINC*1.E+06

309 SUM=00

310 DO 58 I=1.NUM

311 TERM=2.*PLOTY(I)*¥DINC*1.E-36 $SUM=SUM¢TERM

312 58 PLCTY(I)=SUM

313 MCHECK=C

314 DO 789 M=1,NUNM

315 IF(KFLAGEGs1)GRO=ABS ((XMAX=XMIN)/NUM)

316 IF(KFLAG.EQ.2)GRD=ABS ((YMAD)=YMIN)/NUM)

317 IF(KFLAG.EG.1)GOTO79¢

318 GRDy1=-ALAMED+{(GRD/106.+) $CRD2=-ALAVBD-(GRDO/100.)

319 IF(Y(M)2GT eGRD2+ANDsY (M) LT.GRO1L)IKNMID=M

320 IF(Y(M) o GTeGRO2+ANDsY (M) oLT+GRD1IMCHECK=1

321 GOTO789

322 790 GROi=-A+(GRD/16Gs.) 3GRO2=-A-(GRD/100.)

323 IF{(X(M)eGT +GRD2+ANDeX(M)sLT GRO1)IKNMID=M

324 IF(X(M)eGT oGRO2+ANDX{M)eL(+GRD1IMCHECK=1

325 789 CONTINUE

326 IF(MCHECKEQ.D)STSPMID=((FLCTY(NUM)I=PLCTY(1))/2.)+PLOTY (1)
327 IF(MCHECK.EQs1)STSMID=PLOTY(KMID)

328 00 73 I=14NUM

329 73 PLCTY(I)=PLOTY(I)~-STSMIC

330 STSMIB=(PLCTY{(NUM)-PLCTY(1))/2.

331 SUP=SDON=STSMID

332 D0 59 I=1,NUM

333 IF(PLOTY(I)«GT+SUP)ISUP=PLOTY(I)

334 59 IF(PLOTY(I)sLT+SONISDN=PLCTY(I)

335 IF(IFLAG.EGe1) WRITE(74€E0) FIF(IFLAG.EQ.2)WFRITE(7,4€E1)
336 IF(KFLAGWEQs1sANDSET o NE +C«IWRITE(7,87)

337 87 FORMAT(*CAUTION==-=THIS IS NOT THE TOTAL DISPLACEMENT*)
338 60 FORMAT(*MIN/MAX VALUES CF W({X) VS. X*)

339 €4 FORMAT(*MIN/MAX VALUES CF w{Y) VS, Y¥)

340 WRITE(7530) SOKN,SUP

341 419 TIF(IFLAGEQ.1ILTITL2(1)=40HNWIX) VS. X

34 IF(IFLAGLEG.2)LTITL2(1)=40HN(Y) VS, Y

34 KY(1)=10HRDISPLACEME FKY(2)=10HNT=MMS,

3a4 YLO=SDN $YUP=SUPS$AA=YUPSIF(YLO.EQ.AA)YUP=YUP+1,

345 IF(YLOLEQ«AA)YLO=YLO~1.,

346 WRITE(7437) BREAD(7,38)CHARAC

347 IF(CHARAC.EG+1HN+OR.CHARAC.EQs1H ) COTOB2

348 WRITE(74,43) BCALL GETNUM{AE) TYLO=AB(1) BSYUP=AE(2)
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349
350
351
352
353
354
355
356
357
38
359
3EQ
361
3€2
363
364
365
3nb
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
337
338
389
399
391
392
393
394
365
396
397
398
399
430
401
4Q2

62

30

&

45 FORMAT(*MU1 = *,E204495X,y*MU2

47

49

64

3

3

v

O F W=

1
1

1
1

1
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WPITE(7s41) TREAD(7,38)CHARAC

IF(CHARAC.EQ.1HWN.OR.CHARAC.EQWs1H )GOTO303

WRITE(74,43) $CALL GETNUMC(AE)

IF(KFLAGLEGC.1)XLT=AB(1) SIF(KFLAG.EQ.1) XRT=AE(Z)
IF(KFLAG.EQ.2)XLT==AB(?2) SIF{KFLAG.EQ.2)XRT==AB(1)

WRITE(7,044) BREAD(7,38)CHARAC

IF(CHARACSEQs1HN. OR.CHARAC.EQ.41H ) CALL PLCYS(FLOTYyPLOTX419NUM)
WRITE(744E)3CALL GETNUM(AE)SLCHECK=AB{1)SIF(LCFECK.EQ. 1)GC10419
ALAMBO=ALAMBC=WIOTH $B=-B

WRITE(7445)AMULyAMU2yAML 3 4AM,y AK

3B=B¥1.E+(b

WRITE(747)AyALAMBLC,WICTF,C,48B
IF(IFLAG.EQs1)CD1=2HXZ3IF(KFLAG.5Qe1)CC2=1HX
IF(IFLAG.FQ.2)C0D1=2HYZSIF(KFLAG.EQa2) CD2=1HY

WRITE(7,49)C01,CD2

*9E20 b9/,

*9yE20 b9/

[T

*MU3 ¥9E20e495Xy* M
ks K = *,EZU.L‘) ’

FCRMAT(*CISLCOCATION POSITICN
*WIDTH OF SLIP ZCNE
*SLAB THICKNMESS ‘,Flﬂ;:ﬁ,‘ KMS_."/'
*BUPGERS VECTOK *9yF10e39% MMS,.*)

FORMAT (A2,% STRESS/STRAIN S. ¥*,A2)

WFITE(7,€4)

FORMAT (*0=RE-START*,/,%1=ST0P*,/, )
*2=kE-START WITH SAME VALUES, CIFFEFENT FRCFILE*)

CALL GETNUM(AR) BLJUK=ABI(1)

IF(LUKGELLG)GOTOLS $IF(LJKLEQe2)YGC TO 7g

STGP 3FEND

SUBROUTINE FUNCL(P4A,NU,C+GCyALAMED,F)

R=({(P+A+(2.¥NU*D))I**2) + ((C+ALAMEC) **2))

IF(R.EQ.D.)R=1-E‘1GSF=(F’4A4(2."‘NU"D)’/R

RETURN SEND

SUBROUTINE FUNC2(PsGeRySHyAWNUyDy9yALAMBL 4F)

T=(((R+A+ (2, *NU*C))I**2) + ((S+ALAMBD) **2))

IF(TEQeQe)T=1E-108F=(P+G)/T

RETURN PENC

SUBROUTINE FUNC3(P,Q4R,S,F)

T=({(R+S)**¥2 )+ ((P+Q)**2))

IF(TEQe0s)T=1E-103F=(P¢C)/T

RETURN gENC

SUBRGCUTINE GETNUM(K)

DIMENSICN F(1),L (8D}

READ (7,90 2I=U=p

Jz=J+1 IN=P=S=§ EM=F=1

I=T+1 BIF(I.GTBG)RETUFN 3$0=L(I) %K=&

IF(D-EO-38)K=2 $IF(D-GE027¢A.D.LE.36)K:i

IF(DWEQe7)IK=3 BK=K+S TGCTC(1492939%41,49394)K

P=N¥*10+0-27 $S=u 3GOTGCS

=-1 $S=4 §GOTOS

%=1 $S=4 FGOTO5

IF(PJNESJ)IF=10.**¥(I~-P=1) FR{J)=N/F*M $GOTOE€

FORMAT (8QR1)

END

“¥ o F10e39%y =¥ 3F1(e39*® KMS ¥,/
*3F10¢347

WoWH N

Cy
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1 OELETE(LGO,OUTPUT+STNRML)

2 STNRML.

3 CXIT.

4 LIBCOPY(GRAPHIC,TXLGO/RR,TXLGC)

S LIBCOPY (JDRATyNPLGO/KRy NFLGC)

& CELETE(LGO,OQUTFUT,STNRML)

7 RUN76(S)

8 LINK(F=LGC,F=TXLGO,yF=NPLGOyB=STNRML)

3  STNRML.

114 €EOR

1?2 PRCGRAM STNRML(TAPETTY=Z201,,FILM=TAFETTY,TAPE7=TAPETTY)
13 CCMMON/T VPCOL/ZTVPULI(8)

14 CCMMON/TVYTUNE/ZITUNE(30) 3

15 CCMMON/ZJUPLCT/ZXLT 3y XRTyYLC s YLP MAUXMAUY KX (2)4KY(2),
16 LLTITL(B) LUy LTFaUNLGX yULNLGYSNCLXyNCLYLTITL2(8)

17 DIMENSION IFET(8)

18 DIMENSICN X(20G) Y (200)9£METRX(20009342)9ABL30)

19 DIMENSICN PLOTY(200)PLOTX1200)

20 DATA YMIMy YMAX9XCUTWCUTMAX/-1eE+10y=1eF+109=-1eE+1Co=1.E+10/
21 CALL FET(SLTAPE?,IFET,8)

22 IFET(2)=IFET(2)+0Kk.0000 0010 0000 GOOD QCGOOCE

23 IFET(8)=IFET(8).0R.4000 (000 00C0 0000 0OOCE

24 CALL FET(SLTAPE7,IFET,-8)

25 48 WRITE(7415)

26 15 FCRMAT(*SHEAR MODULI-=IN CGS UNITS=-=MU{1,MUZ4MU3*)

27 CALL GETANUNM(AB) 3IAB2=AB1(z) $IAB4=AB(L4) FIABE=RE(E)
28 SETMUL=AE(1)¥(10.**IAB?2) $SETMUZ2=AC(3)*(10.¥¥TAEL)

29 SETMU3=AR(E)*(10.**IABE)

30 WRITE (7,4 S5)

31 95 FORMAT(*SHEAR MCDULUS CF HCMOGENEQUS HKHALF=-SPACE¥*)

32 CALL GETNUMIAB) SAMUHOM=zAB{(1)*(10.%¥¥AB(2))

33 WFITE(7,16)

34 16 FORMAT(*FOSITION OF DISLCCATION=--IN KMSey (A,LANMBCA)¥*,/,
35 1 ¥NOTE=-==A>0¢y LAMEDA>Q.¥)

36 CALL GETANUNM(AB) $A=AB(1) $ALAMED=AE(2)

37 WRITE(7,47)

38 17 FORMATU(*¥THICKNESS OF SLAB, IN KMS.-=D¥)

39 CALL GETAUNMIABR) $D=AB(1) FWRITE(7,18)

L0 18 FCRMAT(¥3UFGERS VECTOR, IN MMS .--B¥%,/,

L4y 1 ¥B<p FOR FIGHT LATERAL SLIF®)

42 CALL GETANUM(AB) $B=-AB(1)*¥1.E~-D6

43 70 WRITE(7419)

L 19 FORMAT{(*1=AMPLITUDE VS. X, 2=AMPLITUDE VS. Y¥*)

Ls CALL GETNUM(AB) EKFLAG=AR({1)IWRITE(7,20)

LE 20 FCRMAT(*1=XZ STRESSy 2=YZ STRESS*)

47 CALL GETNUM(AB) FIFLAG=AEB(4)

48 IF(KFLAG.EG.2)G0TO201

49 WRFITE(7y21) $CALL GETNUM(RE) XMIN=ABI(1)

S0 XMAX=AB{2) § WRITE (7422} TICALL CETNUM(AB) 3SET=-AE(4)
s GC TO 202

€2 201 WNRITE(7,23) BCALL GETNUMCAE)

c YMAX==AB (1) BYMIN==-AB(2) $wWRITE(7,24)

54 CALL GETNUM(AB) $SET=AB(1)

55 21 FORMAT(*ENTER MINIMUM AND PMAXIMUM X VALUES, IN XMS.¥)
56 22 FORMAT(¥CEFTH OF PROFILE, IN KMS.*)

c7 23 FORMAT(*ENTER MINIMUM AND MAXIMUM Y VALUES, IN KMS,.¥)
£8 24 FOPMAT(*¥X COORDINATE OF PRCFILE, IN KMS¥)

CLs
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59 202 NUM=200 S$IUPPER=1g BEPS=1.E-10 $PI=3.14159

60 IF(KFLAG.EQe 1) XINC=(XMAX-XMIN) /NUM

61 IF(KFLAG.EQe2) YINC=(YMAX~-YMIN) /NUM

€2 WRITE(7425) NUMs IUPPER

63 25 FORMAT{(*NOTE--NUMBER OF [DATA POINTS = *,15,4/,

6l i * UPPER LIMIT (N SERIES = ¥,I5)

65 AMUL =SETMUL3AMU2=SETMU2EAML3I=SETMU3

66 AM= (AMU3-AMU2) / (AMU3+AMU2) 3IF (AM.EQ.Q+)AM=1.E~-20
67 AK=(AMUL -AMU2) /7 (AMUL1+AMU2) $IF(AKeEQeQs)AK=1.E-20
68 BOUND==D $AL=-ALAMED $AR=-A

69 IF(KFLAG.EQel «AND.ALGT.SET)IGOTO74

70 G0T075

71 74 WRITE(7,4,76)

72 76 FORMAT(*WARNING=-=--PROFILE BELOW CISLOCATION LINE*,/,
73 1 *SOLUTION INVALIC,» TRY AGAIN¥®)

74 GOT063

75 75 IF(KFLAG.EQ.1)G0OT09g

76 ROIST=ABS(SET-(-A))

77 IF(RDISTLT.YINCIWKITE (7,91)

78 IF(RDIST.LT.YINC)GOTOB3

79 G0T092

80 30 RCIST=ABS{SET-(-ALAMBD))

81 IF(RODIST LT« XINCINWRITE (7491)

82 IF(ROIST.LT.XINC)GCTO063

83 91 FORMAT (*WARNING=~=~-PROFTLE 100 CLCSE TO DISLCCATICN CORE ¥4/,
84 1 *CHCOSE NEW PROFILE OR INCRCASE GRIC FCINT DENSITY*)
85 92 CCNTINUE

86 TF(KFLAGEGs1 e AND o SET+GT 40+ )IWRITE(7,4,93)

87 IF(KFLAG4EG+1 +AND+SET+GT.0.)1G0TOE3

88 93 FORMAT(*WARNING=-=-PROFILE ABOVE SURFACE OF HALF=SPACE %4/,
89 1 ¥SOLUTION INVALICs TRY AGAIN¥®)

99 DC 230 K=142

91 IF(K.EG.2)GOTO0231

92 AMU1 =AMU2=AMUZ=AMUHOM

93 GCT0221

9y 231 AMUL=SETMU1L SAMU2=SETMU2 TAMU3I=SETMU3

95 221 AM=(AMU3Z-AMU2) /(AMUZ+AMU2)RIF(AMLEGC.Qe)AM=1.E~2(
96 AK={AMU1 ~AMU2) /7 (AMUL+AMU2 ) FIF (AKsEG. Qs )AK=1.E-Z¢C
97 DO 200 J=1.NUM

98 IF(KFLAGEQet ) X(JI=XMINH (XINC*(J=1))

99 IF(KFLAG.EQe1) Y{(J)=SET

100 IF(KFLAG.EQa2) X{J}=SET

101 IF(KFLAG.EGCs2)Y(J)=YMIN+(YINC*(J~-1))

102 IFIX(J) et QaARGANDWY(J) JEQ.ALIGOTO32

103 GO TO 23

10& 32 X(=X(J)+1.E~-10 BY(U)I=Y(J)+1.E-10

105 33 IF(X(J) +LT.BOUND)GOTO103

106 IF(X{J)aCE.BOUND.ANDeX{J)alELDs)GOTOLD2

107 101 IF(IFLAG +EQ. 2)GOTO12

108 SUM1=SUMZ=0.

109 D0 {1 I=1,JUPPEF
110 NU=I-1

111 CALL FUNC2(Y(J)Y,ALAMBO s X (J) oY (J) yA4NU,0,ALAMBD,F 1)
112 TERMi=( (AM*AK) **NU)*F1{

113 CALL FUNC2(YCJU)2ALAMBO o X{J) Y (J) 9y=AyI409ALAMBL,FZ)
114 TERM2= (AM¥*T)* (AK**NU) *¥F2

115 SUML =SUM1+TERMY ESUM2=SUM2¢+¢TERM?2

116 1 CCNTINLVE

Cbb
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117 AMATRX (U g1 oK)= ({(~AMUL*B)/ (2. %PI))*(1.=-AK)) *(SUM14¢SUM2) 3$GOTO200
118 12 SUM1=SUM2=SUM3=SUML=].,

119 DO 5 I=14IUPPER

120 NU=I=-%

121 CALL FUNCHL (X(J)9A4NUsD,Y(J),ALAMEC,F1)

122 CALL FUNCL(XCJ)9AgNUsDsY{J)9~ALAMEL,F2)

123 CALL FUNC1(X(J)s=AsI+sD»Y(J),ALAMBD,F3)

1264 CALL FUNCAL(X(J)s=AsI4DyY(J)e~ALAMEG,F4&)

125 TERM1=((AM*AK) ¥**¥NU)*F1{ STEFM2=((AM*AK)**NU) *F 2

126 TERM3= (AM¥¥] ) ¥ (AK**NU)*F3 STERM4=(AM¥*I)*(AK*¥*NL)*Fy
127 SUM{=SUM1+TERM1 8$SUM2=SUM2+TERM2 $SUM3I=SUMI+TERNV3
128 SUM4=SUM4+TERMG

129 5 CONTINUE

130 AMATRX (J 91 oK)= ((AMUL*¥B) ¥ (1 =AK) /(2 .,%PI)) ¥ (SUML+SUNMI=-SUM2-SUMY)
131 GGT0200

132 102 IF(IFLAG.EQ.2)607013

133 SUMi=0.

134 00 7 NU=14IUPPER

135 CALL FUNCZ2(Y(J)yALAMBO s X(J)eY(J) 5A4NU,D, ALAMBD,yF1)
136 CALL FUNC2(Y(J)ALAMBD 4 X (J)yY{J)9y=Ay=NUDyBLAMEC,F2)
137 CALL FUNC2(Y(J)oALAMBD 9 X{J)gY (J)y~AsNU4D,ALAMBO,F 3}
138 CALL FUNC2(Y(J)y ALAMBD 9 X(J)yY(J) sAy=NUyDyALAMECy F4)
139 TERM=((AM*AK) **¥*NU I *(F1+ (AK*F2) ¢ ((1.7/AK)*F3) +F4) $SUM1=SUML+TERM
140 7 CONTINUE

141 CALL FUNC3(Y(JU)ALAMBD s X (J)9A4F1)

142 CALL FUNC3(Y(J)oALAMBD +X (J)9=A4F2)

143 TERM2=F1 +(AK¥F?2)

144 AMATRX (J 91 oK)= ((=AMU2¥B)/(Z.,*PI) )*(TEKM2+4SLM1) $GCT10200
145 13 SUM1=SUM2=0.

146 DO 3 NU=1,IUPPER

147 CALL FUNCL(X(J)9AgNUSDsY(J)yALAMEC,F1)

148 CALL FUNCL(X{(J)9=A4=NU4sO4sY(J) ALAMED,F2)

149 CALL FUNCL(X(J)y=AyNUsDsY(J) s ALAMEL,F3)

150 CALL FUNCL(X(J)gAg=NU4sDyY(J)yALAMEC,F4)

151 TERM1= ((AM*AK) **NU)*{F 1+ (AK*F2)+((1.,/AK) *F3)+F4)

152 SUMt=SUM{+TERM1

153 CALL FUNC1(X(J)gAgNUsDY(J)y=ALAMBL,F5)

154 CALL FUNC1(X(J)y=As=NUyDyY(J),=ALAMBD,F6)

155 CALL FUNCHL1{X(J)y=A4yNUsDyY(J)y=BALAMED,F7)

156 CALL FUNCL(X{J)yAy=NUyDyY(J),~ALAMED,F8)

157 TERM2= { (AM¥AK) *¥NU) *(F S+ (AK*FB)+( (1. /AK)*F7)+F8)

158 SUM2=SUM2+TERM?

159 3 CONTINUE

160 CALL FUNC3{X(J)YsA,Y(J),ALAMBD,F1)

161 CALL FUNC3(X{J)yg=A,sY(J)y ALAMBD,F2)

162 CALL FUNCI(X(J)YsAsY{(J),y~2LAMBED,F3)

163 CALL FUNC3I{X(J)9=A,sY(J)y~-ALAMBD,F4)

164 AMATRX{(J 31 oK)= ({AMUZ*¥B)/{2.#PI) ) *¥((FL+(AK*F2)+SLM}1)~
165 1 (F3+(AK*FL4L)+SUM2))

166 6GC TO 200

167 163 IF(IFLAG.EQ.2)GOTO14

168 SUM1=0.

169 00 9 I=1,IUPPEP

170 NU=I~-1

171 CALL FUNC2(Y(J) s ALAMBD 9 X {J) oY (J) A y=NUDyALAMEC4F1)
172 CALL FUNC2(Y(J) o ALAMBD 4 X(J) Y (J) y=As=-NLysDy ALAMED,F 2)
173 TERM={F{+(AK*F2)})* ((AK*AM)**¥NU) $SUM1 =SUML+TERM

174 9 CONTINUE
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175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
265
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232

14

11

2080
230

204

26

28

33

31

83

81

84

82

86
85
417
34

35
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AMATRX(Jy19K)=({=-AMU3*B) /(2.*PI) )¥(1.-AM)*SUM1 $G0OT0200
SUM1=SUM2=(.

DO 11 I=1,IUPPER

NU=T-1

CALL FUNCL1(X(J)yAy~NUyDyY(J)yALAMEC,F1)

CALL FUNCL1(XU(J)e=A4=NU,DsY(J)yALAMED,F?2)

TERMi= ( (AM¥AK) **NU) *(F 1+ (AK¥FZ))

SUM{ =SUM1+TERM]

CALL FUNCL1(X(J)eAy~NUyDyY(J)y-ALAMED,F1)

CALL FUNC1L1(X(J)g=A4=NUsDyY(J),=-ALAMBD,F2)

TERM2= ({AM*AK)Y **¥*NU)*(F1+ {AK*F2)) $SUM2=SUMZ+TERM?
CCNTINUE

AMATRA(J 91 9K)= ((AMUZ*B)/(2.*PI))*(1e~AM)I*¥(SUM1-SUNM?2)
CONTINUE

CONTINUE

DO 204 I=1,NUM

JF(AMATRX (I9191) e EQeQe)AMATRX(I 91941 '=1eE-10
PLCTY(I)=AMATKX(I4192)/7AMATRX(Iy1,1)

L12=NUM/2 EISTSMID=FLOTY (L12)

SUP=SON=STSMID

00 26 I=1,NUM

IF(PLOTY(I).GT.SUP)SUP=PLCTY(I)
IF(PLOTY(I)sLToSDN)SON=PLCTY(I)
IF(IFLAG.EGC1IWRITE(7928) JIF(IFLAGC.EQ.2)WRITE(?7,429)
FORMAT (*MIN/MAX VALUES CF »7 NORMALIZED STRESS¥*)
FORMAT(*MIN/MAX VALUES CF YZ NORPMALIZEC STRESS*)

WRITE(7,30)SON,SUP

FORMAT(E15.495XyE1540)

LUP=g

IF(KFLAGLEQ 1) PLOTX(I)=X(I)
IF(KFLAGLEGC.,2)PLOTX(I)=Y(I)
IF(KFLAG.EQ.2)G0T083

G0T085

00 81 I=41,NUM

AMATRX(I4241)=PLOTY(I)
AMATRX (I 42,42)=PLOT X(I)

DO 84 I=1,NUM

L=NUM=T+1

PLOTY{L)=AMATREX(I49241)

PLCTX (L) =AMATRX(Iy242)

DO 82 I=14NUM
IF(KFLAG.EQs2 s AND+PLOTX(I)W4LToAL)LUP=LUP+1
IF(LUPLEQe1) XCUT=PLOTX (I-1)

LDON=0

DO 86 I=14NUM

L=NUM=-TI+1
IF(KFLAGEQe2+AND+PLOTX (L) oGT oo ) LON=LON+1
IF(LDNEQe1)CUTMAX=PLOTX (L~1)

CONTINUE

LU=7 SLNLGX=1 SLNLGY={1 ENCLX=2 SNCLY=2 BWRITE(7,34)
FORMAT(*PLCT TITLE, 8¢ CHARACTERS MAXIMUM*)
READ(7 y35) (LTITL(JN) yUM=1,8)

FORMAT(8A10) :
JF(IFLAG.EQe1)LTITL2(1)=10FXZ STRESS-
IF(IFLAG.EQ.1)LTITL2(2)=10FNCRMALIZED
IF(IFLAG.EQ.2)LTITL2{(1)=10FYZ STRESS~
IF(IFLAGLEQ.2)LTITL2(2)=10HNORMALTIZED

CL3
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233 NC 26 I=3,48

234 36 LTITL2(I)=10H

23¢ IF(KFLAGFQ+1YKX(1)=10HX (KMS.)

2306 IFIKFLAG.LGQa2YKX{1)=10HY (KMS,)

237 KX{2)=10F $KY(1)=10HSTRESS FKY (2)=1¢CH
238 XRT=PLOT X(NUM) $XLT=PLOTX (1) $MAJX=5 gMAJY=10 $YLO=SDN FYLP=SUP
239 TF(KFLAGEQe2e AMDe YMINLLTJAL)XRT=XCUT

240 IF(KFLAGEG2 e ANDsYMAX oGT o) XLT=CUTMAX

2Ly TF(KFLAGWEQe2 e ANC o YMINGGE 4 AL) XRT=PLOT X (NUM)
242 AB=YUPSIF{YLOGFQaAAIYUP=YLF+4 ¢B3IF(YLOEGsAA)IYLC=YLC=1
243 WRITE (7,37}

244 37 FORMAT(*3ET VERTICAL SCALEZT Y OR N{=BLANK)*)
2L5 READ(7,438)CHARAC

2406 38 FCRMAT(A4)

2u7 IF{CHARAC.£0+.1HN.OR.CHARAC.EQs1H )GOTO39

24638 WRITE(7,4,40)

2469 40 FORMAT (*MIN/MAX Y VALUES*)

2% CA4LL GETNUM(AB) $YLO=AB(1) SYUP=AE(2)

251 39 WRITE(7,404L1)

2c2 41 FCRFMAT(*SET HORIZONTAL SCALE? Y OR N(=BLANK)*)
2¢3 ~EAD(7,38)CHARAC

2654 IF{CHARACWEQe1HN. OCR.CHFARAC.EQe1H )COTCu2

256 WRITE (7,43)

266 43 FCRMAT(*MIN/MAX X VALUES*)

257 CALL GETANUNM(AB) SIF(KFLAC.EQ.1)XLT=AB(1)

2c8 IF(KFLAGLEG.1 Y XRT=AB(2)

259 IF(KFLAGEQe2)XLT==AB(2)

260 IF(KFLAGEGC.2)XFT==-AB1{1)

261 42 WRITE (7444}

2€2 44 FORMAT (*SKIP?*)

263 READ(7,38)CHARAC

265 WRITE(7,406)

266 46 FCRMAT{*0=FE=START, i1=NEW FLOT*)

2€7 PEAD(7,71) LCHECK

268 71 FORMAT(I1)

2€9 IF({LCHECK.EQsQ)GOTCE3 FIF(LCHECKWZEQs1)COTC4L17
270 00 210 K=1,2

271 IF(KeFWs2)G0TO211

272 AMUL=AMU2=AMU3=AMUNCM

273 GCT0212

274 211 AMU1=SETMU1 3AMU2=SETMU2 $AMU3Z=SETMU3Z

276 212 0C 50 I=14NUHM

276 ITF(X(I) LT BOUND)AMU=AMUZ

277 TF(X{I) ¢ GE.BOUNDJANDeX{I)LEZQ o) AMU=AMU?

278 IFA(X(I)GT40e) AMU=AMUL

279 IF(AMU . EQe Qe )AMU= 14E-10

280 50 AMATRX (I 424yK)=(AMATEX (I4514K)/Z7AMU)*1,C4+06

281 210 CCATINUE

282 0C 243 I=1,NUM

283 IF(AMATRX(T9291) e EQeQe)AMATRA(I y291)=1.E-10
284 213 PLOTY(I)=AMATRX{TI 4242) /AMATRX{(Iy2y1)

28% L12=NUM/2 BSTSMID=FLOTY(L1Z)

286 SUP=SDN=STSMID

287 DC 51 I=414,NUM

288 IF(PLGTY (I)oGTSUPISUP=FLCTY(I)

289 1 IF(PLOTY(I).LT.SDN)SDN=FLCTY(I)

290 IF(IFLAGWEGC1IWRITE(7452) JIF(IFLACEQ.2)IWKRITE(7,53)

e
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291
292
293
294
295
296
297
298
299
300
301
302
303
304
3CS
3p¢€
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
349
342
343
344
345
346
347
348

52
53

L18

S5

301

56

214

790

789

73
58

215

59

1

09.12.28 MCHUGF +STNMRL PAGE &

FORMAT(*MIN/MAX VALUES CF )Z NORMALIZED STRAIN®)

FORMAT(*MIN/MAX VALUES CF YZ NORNMALIZED STRAIMN®*)

WRITE(7,30)SDN,SUP

IF(IFLAG.EQe1)LTITL2(1)=10HXZ STRAIN

IF(IFLAG.EQ.2)LTITL2{(1)=10FYZ STRAIN

KY(1)=10HFSTKAIN $§KY(2)=10H

YLC=SON ¢YUP=SUP

AA=YUP $IF(YLOLEQ.AA)YUP=YLP+{+ $IF(YLOLEG.AA)YLG=YLO=1.

WRITE(7,37) 3IREAD(7,38)CHARAC

IF(CHARAC.EQ.1HN.,OR.,CHARAC.EQs1H )GOTOS55

WRITE(7 40) 3CALL GETNUVM(AE) $YLC=AB(1) SYLP=AE(2)

WRITE(7441) $READ(7,38)CHARAC

IF(CHARAC.FQs1HN.,OR.CHARAC.EQs1H )GOTO301

WRITE(7,43) S$CALL GETNUNM(AE)

IF(KFLAG.EQs 1) XLT=AB(1) SIF(KFLAG.EQ.1)XRT=AB(Z)

IF(KFLAG.EQ.2)}XLT=-AB(2) SIF(KFLAC.EG.2)XRT==~AE(1)

WRITE(7,44) SREAD(7,38)CHARAC

IF(CHARAC.EQ+1HN.OR, CHARAC.EQs1H JCALL PLCTS(FLCTY,PLOTX,14NUM)

WRITE(7,46) $CALL GETNUM(AE)SLCHECK=AE(Y1)

IF{LCHECK.EQ.0)GOT0N63 BIF(LCHECK.EQ.1)GOTO41 8

IF(KFLAGWNELIFLAG)WRITE(7,57)

FORMAT (*NOTE=-=ONLY W(X) VS, X OR W(Y) VS. Y IS CCMFUTED®)

IF(KFLAG.NE,IFLAG)GOTOES

IF(KFLAG«EQ.2) DINC=YINC*1.E+06

DO €8 K=1,y2

SUM:O-

DC 214 I=14NUM

TERM=2.,¥AMATRX (I ,2,K)*¥*DINC¥1.E~Q6€

SUM=SUM+TERM

AMATRX (I 934K)=SUM

MCHECK=0

DO 789 M=14NUM

IF(KFLAG.EQ+1)GRD=ABS ((XMAX=XMIN)/NUM)

IF(KFLAG.EQ.2)GRO=ABS ( (YMAX-YMIN)I/NUM)

IF(KFLAG.EQ.1)GOT0790

GRD1=-ALAMED+(GRD/100.) $GRD2==-ALAMBC-(GRL/10C,)

IF(Y(M)eGT+GRO2.ANGY (M) . LT.GRD1IKMID=M

IF(Y{M).GT +GRD2+ANDeY (M) LT GRDEIMCHECK=1

G0T0789

GRD1=~-A+(GRD/100.) $GRDZ2=-A=-{GRD/41C(0.)

TF(X(M) eGToGRDO2aANGX{M) LT GRD1)IKMID=M

IF(X(M).GT sGRD2.ANC.X (M) LT.GRD4IMCHECK=1

CONT INUE

IF(MCHECK.EQeQg)STSMID={ (AMATRX(NUMy3ZK)=AMATRX(1+43+K))/2.)
+AMATRX(1434K)

IF(MCHECKJEG.1)STSMID=AMATRX(KMID,3,K)

DO 73 I=1.NUM

AMATRX (I 93 4K)=AMATEX (I434K)=-STSMIC

CCNTINUE

D0 215 I=41,NUM

IF(AMATRX{I9391)eEQuns)MATRX(I »391)=1.E~-10

PLCTY(I)=AMATFX(I,3,2)/AMATRX(I,3,1)

Li12=NUM/2 $STSMID=FLOTY(L12)

SUP=SCN=STSMID

0C 59 I=1,NUM

IF(PLOTY(I)«GT.SUP)SUP=FLCTY(I)

IF(PLCTY(I)oLT.SONISDN=FLCTY(I)

¢no



04 MAY 76 09612428 MCHUGH +STNMRL PACE 7

349 IF(IFLAG.EGe1) WRITE(7 4€0) FIF(IFLAG.FQ.2)WRITE(74€61)
350 TF(KFLAGWEGe1 e ANDoSET e NE o Q« )WRITE(7,87)

3c1 B7 FORMAT(*CAUTYION=-==THIS IS NOT THE TOTAL DISPLACENENTH)
3c2 60 FORMAT(*MIN/MAX VALUES OF h{(X) VS. X*)

353 61 FCORMAT(*MIN/MAX VALUES CF wi(Y) Se Y¥)

354 WRITE(7420) SONeSUF

355 419 IF(IFLAG.EQ.4ILTITL2(1)=10HW(X) VS X

356 IF(IFLAG.EQ.2)LTITL2(1)=10KW(Y) VS Y

357 KY(1)=10+DISPLACEME FKY{2)=10HNT

358 YLGC=SDN BYUP=SUPBAA=YUPBIF(YLOJEQ+AA)YUP=YUP+1.

359 IF(YLO.EQ«AA) YLD=YLO~1,

3690 WRITE(7437) SREAD(7+438)CHARAC

3e1 IF(CHARACEQe4HFN.OR.CHARAC.EQe1H )GOTOB?2

3Ep WRITE(74.40) $CALL GETNUM(AE) SYLC=AB(1) BYUF=AE(2)

363 €2 WKRITE(7,41) SFEAD(7,38)CHARAC

364 IF{CHARAC+EQe1HN+ORCHERAC.EQe1H ) GOTC303

3¢S WRITE(74.43) SCALL GETNUNM(AB)

356 IF(KFLAG.EG.1) XLT=ARB(1) FIF(KFLAG.EQW 1) XRT=AE(2)

37 IF(KFLAG.EQ.2)XLT==AB(2) $IF(KFLACLEGC.2)XKT==AE(1)
3e8 303 WRITE(7,44) BREAD(7,38)CHRARAC

3€9 IF(CHAFACEQe1HN+ORSCHARAC.EQe1H ) CALL PLCTS(FLOTY4PLOTX,y19NUM)
370 WRITE(7,46)8CALL GETNUM(AE)FLCHECK=AB(1)3IF(LCHECK.EQs1)GCT0419
371 63 WRITE(7,4E)SETMUL,SETMU2,SETMU3, AMUHCM4AM,AK

372 BB=B¥1.E4+0E

373 WRITE(7,47)AyALAMBCs04BE

374 IF(IFLAG.EQs1)CD1=2HXZBIF(KFLAG.EQ.1)CD2=1HX

375 IF(IFLAG.EQ«2)CD1=2HYZFIF(KFLAG.EQ.2) CC2=1}tY

376 WRITE(7,49)C014+CO2

377 45 FCRNAT(*MUi = *9E200Q'5X,¥MU2 = '.EZCD“’/Q

378 1 ¥MU3Z oE 200l BX g ¥ MUY = *,E20elk9/y

itn

379 1 * M *2E20e495X%s¥ K ¥sE20 e 4)

380 47 FCRMAT(*¥CISLCCATION POSITICN = =*3F10e39%y =*3F 10e39* KMSe¥y/y
381 1 *SLAB THICKNESS = ¥oF10639% KNMS¥*,y/,
382 1 *BURGERS VECTOR = ¥yF10e34% MMS.*)
383 49 FORMAT(AZzy* STRESS/STRAIN \S. *,A2)

384 WRITE(7,€4)

385 64 FORMAT(*0=RE-START*,/,*1=5T0P*,/,

386 1 *2=RE-START WITH SAME VALUES, DIFFEFENT FRCFILE™)
387 CALL GETAUNMCAB) TLUK=ABI(Y)

338 IF{LJKLEGC.()GOTOL8 S$IF{LJK.EQa2)GO TO 70

389 STOP $ENC

390 SUBROUTINE FUNC1L(PA3NUSCyGyALAMEBD oF)

391 R=z({(P+A+(2.*NU*D))**¥2 ) +((C+ALAMED) **2))

392 IF(REGQGeBeI)F=1E~10%F=(FP 4L+ (2,*NU*L)) /R

393 KETURN BENC

39@ SUEBFOUTINE FUNCZ(p'QQFQS,A’NU901£LAMBOfF)

395 T=(((R+A+ (2 *NU*C))I**2 )+ ((S+ALAMED)Y**2))

39¢ IF(ToEQeQe)T=4eF=-10EF=(F+Q) /T

397 RPETURN $ENC

333 SLEFOUTINE FUNC3(P4Qyk4S,yF)

339 T=({((R+SHI¥¥2 )+ [({(P+Q)*¥¥*¥2))

Lgo IF{TeEGeBe)T=1s[~410EF=(P+Q)/T

L1 RETURMN FENC

4G22 SUBFOUTINE GETNUMI(K)

403 DIMENSION R(1)4L(80)

G0k READ(7,4,9)L 3I=U=g

45 6 J=Jd+1 EN=P=S=( $M=F=1

Lie 5 T=I+) $IF{I«GTB80)RETURN 30=L(I) $K=4

|
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“07 IF(D.EQ. 38)K=2 sIF(D.GE.z?.AQDDLEO 36)K=1

408 IF(DWEQebt7)K=3 $K=K+S 3BGCTC(19293+sC91sbs394)K
Lp9 1 N=N*¥410+D-27 $5S=4 ¢GOTCS

410 2 M==-1 $S=4 $GCTOS

411 3 P=1 3S=4 $GCTYOS

L4i2 4 IF(PJNEDIF=10.*%¥(I=-P~-1) SR{(J)=N/F*M $GOTO0E
413 9 FORMAT(80RY)

Lik END

LI

6666666 E60EEHEEEEEEEEELEDEOEOBEERCEEEEEECOBOHEOOH06HE60ECEEEEEEEROOEEEOEHEEEEEERE
6666666666666666666HEE6EECEHLEBOEHEOEEEEEEEDEEEEEOEEECEECEEEEEEEECEECEEECEBEEDEEEEE

CLCLEC L CCLLECCE AL CLCb Ll nbLbbbL LAt LLl el b CLLCCCCCLLLLCCLOLLbLLCLCROCLACLCALLCL



LISTING OF SHRSTN
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1 CELETE(LCO,CUTFUT,SHKRSTN)
2 SHRSTN.
3 CXIT.
4 LIBCOPY (GRAPHIC, TXLGC/RK,TXLGOD)
5 LIBCOPY {JORATyNPLGO/FRy NPLGO)
o) CELETE(LGQyCUTFUTy SHRSTN)
7 RUNT76(S)
8 LINK(F=LGO4F=TXLLOsF=NPLGOyB=SHRETN)
3 SHRSTN,
16 FIN.
11 FOK
12 PRCGRAM SHFSTN(TAPETTY=Z01FILM=TAPETTY,TAFE7=TAPETTY)
13 CCMMON/T WPCOL/ZTVPLIL(8)
14 COMMON/TVTUNE/ZITUNE(3Q)
15 CCMMON/JPLCT/XLT o XRT 9y YLC ) YUP 3 MAUX gy MAJY KX {Z) 4yKY(2)
16 JLYITL(B) yLUGLTF o LNLGX yUNLGY NCLX S NCLY JLTITL2(8)
17 DIMENSION IFET(8)
18 DIMENSICN X{(20G) Y (200)AMATRX(2000302)9AB(30)
19 DIMENSIONMN PLOTY(200)PLCTX(200)
20 DIMENSION STRSMX(20G) o STRNMX(2005)s0ISPMX{200)
21 DATA YMINGYMAXyXCUT9CUTMAX/=1 eE+109=1eE+,09"1¢E+1L9=21.E+10/
2?2 DATA YINC/1./
23 CALL FET(ELTAPL7 2IFET,8)
2L IFET(2)=IFET(2).0R.0C0C0 0010 CCOGC 3009 poDO8
25 IFET(8)=1IFET(8).0R.400C CGOO 0000 00GN QOOOE
26 CALL FET(SLTAPE7yIFET,-8)
27 L8 WRITZ(74,15)
28 15 FORMAT(*SHEAR MOOULI--IN CCS UNITS-=-MU1yMUZLChoMU2FIGH,MUZ=MUL*)
29 CALL GLTANUNM(AB) 3IAB2=ARBI(z) PIAB4=AG(4) FIABE=AB(E)
30 SETMUL=AB(1)*¥{10.*¥TAB2) IBGNMU2=AE(3)*(1]0.**IDEYL)
21 FNOMU2=AB(S)*(10.**IAEE)
32 WRITE(7,4,55)
23 95 FORMAT (*SHEAR MODULUS CF hHCMGGENECLS RALF=-SFACE®)
34 CALL GETNUM(AB) S$AMUHCNM=AE{1)*({10.¥*¥AE(2))
35 WRITE(741€)
36 16 FORMAT(*PCSITICN OF DISLCCATION=--IN KMS.y (ALEMBLCA)Y*,/,
37 1 *NOTE~--=-A>0ey LAMEDA>(Q.*)
38 CALL GETNUM(AR) $A=AB{1) $2LAMED=AB(2)
29 WRITE(74,17)
L0 17 FOFMAT(*THICKNESS OF SLAEB, IN KMS,==0%)
L1 CALL GETAUMC(AB) 3D=AR(1) TWRITE(7418)
w2 18 FCRMAT(*EUKGEKS VECTOR, IN MMS,-=-B*,/,
L3 1 ¥*Bep FOR RIGHT LATERAL SLIP¥)
Wi CALL GETNUM(AB) $B=-AB(1)*1.E-0C
LS 70 WEITE(7419)
L6 19 FORMAT(*¥{=AMPLITUOE VS. X, 2=AMPLITUDE VS. Y¥*)
47 CALL GETANUMUAR) SKFLAG=BE(1)EWRITE(7,20)
48 20 FCRMAT (*1=XZ STRESS, 2=YZ STKESS*)
49 CALL GETNUMC(AB) $IFLAG=AFE (1) TWRITE(7,2590)
cn CaLl. GETAUM(AB) $LNUM=AE(1)
51 IF(LNUMet Qe3e AND KFLAGLEUW1IWPITE(7y251)
52 ITF{LNUM e EC oS o ANDOKFLAGWEG 1 IWRITE(7,4281)
.53 2%1 FCRMAT(¥ENTER X COURDINATE OF POINT™)
4 TF(LNUMWEGe3 o ANDWKFLAGLECW2)WRITE (7,4 252)
55 IF (LNUMsFL.UaANDSKFLAGLEC2IWRITE(7,252)
5¢ 252 FORMAT(*ENTER Y COCRODINATE OF POINT¥®)
©7 IFILNUMEQe3«O0Rs LNUMJEQ.4)CALL GETNUM(AB)
53 IF(LNUMIEQ.3.0ReLNUMeEQ4)COORD=AE (1)

13
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59 IF(KFLAG.EQe1)WRITE(7422)

60 IF(KFLAG.EQ.1)CALL GETNUM(AB)

61 IF(KFLAG.EQ.1)SET=-AB(1)

€2 IF(LNUMsEQ.3)G0T0253 $IF(KFLAG.EQ.2z)GCTOZz01

63 WRITE(7,21) SCALL GETNUM(AE) $XMIN=AB(1)

E4 XMAX=AB(2) $GOTO2p2

65 201 WRITE(7,23) $CALL GETNUM(AE)

66 YMAX==AB(1) SYMIN=-AB(2) $WRITE(7,24)

67 CALL GETNUNM(AB) $SET=AB(1)

68 21 FORMAT(®*ENTER MINIMUM AND MAXIMUM X VALUES, IN KMS.*)

€9 2¢ FORMAT(¥DEFTH OF PROFILE, IN KMS.*)

70 23 FORMAT(¥ENTER MINIMUM ANC MAXIMUM Y VALUES, IN KMS,¥)

71 24 FORMAT (#*X COORCINATE GF PR(FILEy IN KMS.¥)

72 250 FORMAT(*1=COMPUTE VARIATICMN OF GLCBAL MINIMUM CF FROFILE *,/,
73 1 ¥o-COMPUTE VARIATICN OF GLCBAL MAXIMUM CF PROFILE¥,/,
74 1 *3=COMPUTE VARIATICN OF STRESS AND STRAIN CNLY AT A *,/,
75 1 * POINT ON THE PRCFILE¥*,/,

76 1 ¥4=COMPUTE VARIATICN OF STRESS, STRAIN, ANC DISPLACEMENT*
77 1 v/9s* AT A POINT CN THE PROFILE¥*)

78 202 CONTINUE

79 253 NUM=100 $tIUPPER=20 tPI=3.14159

80 IF(KFLAGWEGe1 « ANDWs LNUMJNE L 3) XINC= (XMAX=XMIN)/NUM

81 TF(KFLAGEQ.2e ANDWLNUMJNELZ)YINC=(YMAX=YMIN)/NLWV

82 WRITE (7,25)NUM, IUPPEK

83 25 FORMAT(¥NOTE=--NUMBER OF DATA POINTS = *,15,/,

84 1 x UPPER LIMIT CN SERIES = *,15)

85 AMUL=SETMU{3AMUL2=ENDMU2§AML3=SETML3=SETMUY

86 AM=(AMU3Z~-AMU2) /(AMU3+AMU2) SIF (AML.EQeDe)AM=1.E=20

87 AK={ AMUL =AMU2) Z/{AMUL+ AMU2 ) SIF(AK.EQeD)AK=14E~20

88 BOUNDz=D gAL=-ALAMBD $AR=-A

89 IF(KFLAG.EQel +AND.ALGT.SETIGOTO74

90 GCTO75

91 746 WRITE(7,76)

92 76 FORMAT (*WARNING=~-=-PROFILE BELOW DISLOCATION LINE¥,/,

93 1 ¥*SOLUTION INVALID, TRY AGAIN¥)

94 GOTO063

95 75 IF(LNUMLEG.3)GOTO254

96 IF(KFLAG.EQ.1)GOT090

97 RDIST=ABS(SET-(-A))

98 IF(RCIST.LT.YINCYWRITE(7,91)

99 IF(RDIST.LT.YINC)GOTOE3
100 GCT092

101 9g ROIST=ABS(SET-(-ALAMBD))

102 IF(RDISTSLT.XINCIWRITE (7,9 )

103 IF(ROIST.LT.XINC)GOTO6E3

104 94 FORMAT(*WARNING=~=PROFILE TOO CLCSE TC DISLCCATION CORE,*y/s
105 1 ¥CHOOSE MEW PROFILE OR INCREASE GRIC FOINT GENSITY¥)
166 g2 CONTINUE
107 254 IF(KFLAGEGe1 s ANDWSET4GT.0s)WRITE(7,93)

108 IF(KFLAGLEG.1+AND«SET+GT404)GOTOES
109 93 FORMAT(*WARNING-~--PROFILE ABOVE SURFACE OF hALF=SFACE.*4/
110 1 *SOLUTION INVALIC, TRY AGAIN¥)

111 00 400 LJR=14NUM
112 SETMU2=BCENMU2+ ({ (ENDMU2-BGANMU2) /NUN) * (LUR=1))

113 SETMU3=SETMU1

114 TF(SETMUZ24EQaQe) SETMU2=1.E-108PLOT X(LJR) =ALOG10 (SETMU2/SETNMUL)
115 D0 230 K=1,2 &
116 IF(K.EQa2)GOT0231

¢4
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117
118
119
120
121
122
123
124
125
126
127
128
129
130
121
132
133
134
135
136
137
138
139
1440
141
162
163
144
165
146
1647
148
149
150
154
152
193
154
155
156
157
158
159
16¢C
161
1€2
163
164
165
1686
17
1c &
1€y
170
171
172
173
174

231
221

32
33

101

12

102

0910443 MCHUGE +SHRSTA PAGE 3

AMUL=AMU2=LAMU3=AMUHOM

GCTO0221

AMU1=SETMU1 BAMU2=SETMU2 §AMU3Z=SLTMU3Z

AM= (AMUZ=AMU2) /7 (AMU3Z+AML2) FIF(AMJEC.C.)AM=1.E~20
AK=(AMUL =AMU2) Z(AMUL+AMU2)YEIF(AKEGCGs0e)AK=1.,E-20
INUM=ANUM SIF(LNUM.cQe3)INULM=1

DO 200 J=1+INUM

IF(KFLAGF O el s ANDaLNUMJNE ¢ 2IX (J)=XMIN+(XINC*(J-1))
IF(KFLAG.ECel o AND o LNUMNEL3IY(J)=SET
IF{KFLAC+ECe2 e ANDoLNUMNES2IX(J)=SET

TF(KFLAG EGa2s AND W LNUMJNE ¢ 2)Y (J)=YMIN+(YINC*¥(J=1))
IF(KFLAG.EGe1e ANDLHUMLEGCL3)X(J)=CCORD
IF(KFLAG.ES 1 o ANDJLNUMGEQ.3)Y (J)=SET
ITF(KFLAGEGCe2 o ANDSLNUMGEGC23)X(J) =SET
IF(KFLAGSEC 2 ANDLNUMEC.2)Y (J)=CCURL
TF(X(J)FEC AP ANDLY(J).EQLALIGOTO32

CC T0 33

XKUY =X (J)+1.E-10 BY(JI=Y(J)+1.E~-10

IF(X(J) LY .BOUNDIGCTO103

TFIX{J) s GE.BOUNDSANDe X (U)o LLs04)GQTCG1G2

IF(IFLAG +EQ. 2)GOTO12

SUM1=SUMz=0.

90 1 I=1,IUPPER

NL=I=-1

CALL FUNC2(Y(J)yALAMBD X (J) oY (J) 4AWNU4DyALAMBD,F 1)
TERMi=( (AM¥AK) ¥ *NU) *F 1

CALL FUNCZAY(J)9ALAMBOy X {J)yY(J)9y=A,I,0,ALAMBD,4F2)
TERMP2= (AM¥¥T) ¥ (AK*¥¥NU) *¥F?

SUML =SUM1+TCRMY BSUM2=SUM2+TERM?

CCNTINUE

AMATRX(J 91 9K)=(({=AMUL*¥E) /(2. *PTI))*¥(1.-AK))I#{SLM1+SUM2) 32COTO200
SUML=SUMz=SUM3=SUML=0.

[C S I=1,ILPPEF

lUz=I-1 ,

CALL FUNCH (X(J)’A’“U’D'Y(J’,ALAMED’Fi’

CALL FUNCI(X(CJI) 9B ¢ NUSDyY(J)y=ALAMEC,F2)

CALL FUNCLIX(J) g=A 31400 Y{J)ALAMBDF 3)

CALL FUNCL(X(J)e=A 4 I4yDyY(J)y-ALAMEL,F4)

TERML= ((AM¥AK) **NU)*F1 tTEEM2= ((AM*AK) ¥¥NU ) *F 2
TERM3= (AM**T ) ¥ (AK**NU)*F3 JTERML=(AM**T) ¥ (AK**NL)*¥F4
SUML=SUM1L+TERM] $SUM2=SUM2+TERM2 ESUMI=SUMI+TERM3
SUML=SUML+TERMY

CONTINUE

AMATRX (J o1 yKIZ((LMUI*B)¥ (1 ~AK)/Z{2.¥PI))*(SUMI+SUNMI~-SUMZ=SUMG)
GCT0208

IF(IFLAG.EQ.2)G0TC13

SUM1=00

NC 7 NU=1,IUPPLR

CALL FUMCZA(Y(J)g ALAMBD, X (J)yY (J) yAsNU,Cy ALAMBEO,F 1)
CALL FUNC2A(Y(JIgALAMBD ¢ X ()oY (J) y=Ay=NL,D,ALAMEL,F 2)
CALL FUNC2UY(J)Y2ALAMBD y X (J)9Y(J) 9=A4NU4DyALAMEC,F3)
CALL FUNCPU(Y(J)g ALEMBD ¢ X (J)s Y (J)gA g=NL,DyALAMEL 4F &)
TERM= ((AM¥AK)*¥NU ) *{F { + (AK*¥F2) +( (1 /AK)*F 3) +F L) TSUM{=SUML+TERM
CCONTINUL

CALL FUNCI{Y(U)ZyALEMBD 4y X (J)4A4F 1)

CALL FUNCI(Y(J)yALAMBD X (J) =B ,4F2)

TERM?2=F1 +({ AK¥F2)

AMATRX (J 91 9 KI=((-AMUR¥E) /(. *PI))*(TERNM2+SUNML) §GCT0200

Gy
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17¢
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
263
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232

13

103

14

11
200
230

20k

257

259
258
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SUM1=SUM¢=0.

00 3 NU=41,IUPPER

CRLL FUNCL1(X(J)9A4NU,DyY(J),ALAMBO,F1)

CALL FUNCL(X(J)ys=A,=NUsOsY(J)y ALAMED,F2)

CALL FUNCi(X(J),'A,NU'D,Y(J)yALAMEE'F3)

CALL FUNCYL(X(J)4Aya=NUyDoY(J)yALAMBLC,F4)
TERML=((AM*¥AK) **NU) *{F1+ (AK*F2)+ ({1 /AK)*F3) +F4)
SUML =SUM1+TERML

CALL FUNCL{X(J) A4 NUyD Y (J)~ALAMEC,F5)

CALL FUNCY (X (JYy=As=NU,CsY{J)y~ALAMBEG+F6)

CALL FUNCL(X{J)9g=A4NU,DyY(J)y=ALAMED,F7)

CALL FUNCL(X{(J)sAy=NUyDysY(J)y~ALAMED,F8)

TERM2= { (AM¥AK) **NU) *[FS+{AK*FO) +((1.7AK)*F7)+F8)
SUM2=SUM2+TERM?

COANTINUE

CALL FUNC3(X(J)4sA,Y(J)ALANMBD,,F])

CALL FUNC3I(X(J)y=A,Y(J),ALAMBD,F2)

CALL FUNC3IX(JY4A,YU(J)4=ALAMBD,F3)

CALL FUNC3(X(J)s=A4Y(J)4=-ALAMBO,F4)

AMATRX (J 1 9K)=((AMU2*¥B)/(Z . *PI) ) *¥((F1+(AK¥F2) ¢SULNML)~
1 (F3I+(AK¥FL)+SUM2))

GO TO 200

IF(IFLAG.CG.2)GO0TO44

SLML=0.

DC 9 I=1,IUPPEK

MU=I~-1

CALL FUNC2(Y(J)yALAMBD 9 X (J) oY (J) 9A4=-NU,D4ALAMEC4F1)
CALL FUNC2(Y(J) ALAMBD X (J)yY{(J) y=A4-NU4DsALAMEG,F 2)
TERM=(F1+(AK*F2) ) * ({{AK*AM) **NU) 3BSUM1=SUML+TERV
CCNTINUE

AMATRX{Jy1 oK)= ({(~=AMU3*BR)/(2.%PT) )*¥(1.-AM)*¥SUML 3GOTO200
SUM{=SUMZ=0.

00 11 I=1,IUPPER

MU=I~1

CALL FUNCHL(X(J)yA,y-NUyDyY(J)yALAMELC,F1)

CALL FUNCI{X(J)s=Ayg=NUsCoY (Ul s ALAMED,F2)

TERM1i= ((AM¥AK) ¥*NU) *(F 1+ (AK*F2))

SUM1=SUM1+TERMY

CALL FUNC1L (X{J)gAy=NU4DyY{(J)y~ALAMED,F1)

CALL FUNCHL(X{J)o=A+s=NU4DsY(J)~ALAMBD,F2)

TERM2= ({ AM¥AK) **¥*NU) ¥{F 3 + (AK*¥F2)) 3ISUM2=SUMZ+TERNM?
CONTINUE

AMATRX (J 91 9K)= ((AMUZ*¥B)/(2*PI)) *(1.~-AM)¥(SUM1-SUM2)
CONT INUE

CONTINUE

DO 204 I=1,INUM

IF(AMATRX(I9s191) eEQeDe)BMATRX(Iy191)=14E~-10
PLOTY(I)=AMATRX (I,142)/AMATRX(I,4141)
STSMID=PLOTY (1) $SUP=SDON=STSMID
IF(LNUMJEQ.3)GOTO0255 $IF(LNUMLEQ.4)GOTC257
GCTC258

DO 259 I=1,NUM

IF(KFLAG.EQ.1)RD=ABS(X(I)-COORD)
IF(KFLAG.EGs1 e ANDRDSLEWXINC)LIZ=T
IF(KFLAG.EQ+.2)FD=ABS(Y(I)-COOKD)
IF(KFLAG.£GCs2+. AND4FD LE.YINC)LI2=I

STRSMX (LJUR)=PLOTY (LI2) ¢GOTO2ES

D0 26 I=1,4NUM

CTé
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233 IF(PLOTY (I).GT«SUPISUP=PLCTY(I)

234 26 IF(PLOCTY(I)«LT.SON)SON=FLCTY(I)

235 IF(LNUMJEQs1)STRSMX(LJR)=SCN

236 TIF{LNUM.EQa2) STRSMX(LJUR)=SLP

237 255 IF{LNUM.EQ.3)STRSMX{LJR)=SLP

238 DO 210 K=142

239 IF(K.EQs2)60T0211

240 AMUL=AMU2=AMU3Z=AMUHCM

241 GCT0212

242 211 AMU4=SETMU1L $AMU2=SETMU2 $AMU3I=SETMUZ

243 212 DO 5p I=1,INUM

244 IF(X(I)LT.BOUND)AMU=AMUZ

245 IF(X(I)eGE,BOUND.ANDeX{I)oLEaDs) AMU=AMU2
246 IF(X(I)eGTogs) AMU=AMUL

247 IF(AMU.EQ.0+)AMU=1,E~-10

248 S50 AMATRX{I »2+K)=(AMATRX(I,14K)/7AMUI¥*4{,.E+Qb6
249 210 COMNTINUE

250 00 213 I=1,INUM

251 IF(AMATRX (142910 eEQe0a) AMATRX{Iy291)=1.E-10
252 213 PLOTY(I)=AMATRX{(I42+2)/7AMATRX{I421)

253 STSMID=PLOTY (1) $SUP=SDN=STSMID

254 IF(LNUM.EQ.3)G0OT0256

255 IF(LNUMLEQ. L) STRNMX(LJIRI=FLOTY(LI2)

256 IF(LNUM.EQ.4) GOTO256

257 DC 51 I=14.NUM

258 IF(PLOTY (I)GT.SUP)SUP=PLCTY(])

259 51 IF(PLOTY(I).LT.SON)SDN=FLCTY(I)

260 IF(LNUMJEQe1 ISTRNMX(LUR)=SCN SIF(LNUMEQ.2)STRAVMX (LUR)=SUP
261 256 IF(LNUMJEQ.3)STRNMX(LJR)=SLP

262 IF{(KFLAG.NE. IFLAG) GOTOLgQ

263 IF(KFLAGJEQe1eANDoLNUMJNEI)DINC=XINC*1.E+0E
264 IF(KFLAG EQe2+ AND . LNUMJNE.Z)DINC=YINC*1.E+Qb
265 IF(LNUM.EG.3)GOT04Q0

266 DO S8 K=1,2 -

267 SUM:O.

268 DO 214 I=1,NUM

269 TERM=2.,*AMATRX(I 424K} *DINC*1.E=QE

270 SUM=SUM+TERM

271 214 AMATRX (I 434K)=SUM

272 MCHECK=g

273 DO 789 M=1 ,NUM

274 IF(KFLAG.+EQ«1)GRD=ABS ( (XMAX=XMINI/NUM)

275 IF(KFLAG.EGQG.2)GRD=ABS ( (YMAX=YMIN)/NUM)

276 IF(KFLAG.EG.1)G0TO790

277 GRD1=-ALAMBD+(GRD/100.) $GRD2=~ALAMBDO~(GRD/100.)
278 IF(Y(M)aGToGRD24 ANCsY{M) LT4GRDLIKIMID=M

280 G0T0789

281 790 GRL1=-A+(GRD/10G+) EGRD2==-A-(GRD/1C0.)

282 IF(X(M)eGT «GRD24ANDSX{M)LT.GRD1IMCHECK=1
283 IF(X(M)eGT.GRD24ANDeX (M) LT.,GRDLIKMID=M

284 789 CCANTINUE

285 IF(MCHECK+EQeO)STSPMIO=( (AMATRX(NUM 33 4K)=AMATREX(14+3+K))/2,)
2686 1 +AMATRX (143 K)

287 IF(MCHECK EQe1)STSMID=AMATEX{KMIDy3+K)

288 DO 73 *I=14NUM

289 73 AMATRX (I 93 4K)=AMATRX(I y34K)=STSMIC

290 58 CCNTINUE

c1
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291 DO 21% I=1,NUM

292 IF(AMATRX(TI9391) eEQeQ¢ ) AMATRX(I4391)=1+E-1¢C
293 215 PLOTY(I)=AMATRX(I193+2)/AMATRX(I,341)

294 STSMIC=PLOTY (1) 3$SUP=SON=STSMID

295 IF(LNUMLEQ.4)DISPMX{LJRI=PLOTY (LI2)

29¢ IF(LNUMLEQ.4)GOTO260

297 DO 59 T=14NUM

298 IF(PLOTY(I)4GToSUP)SUP=PLCTY(I)

299 59 IF(PLCTY{(I)«LT«SONISDN=FLCTY(I)

300 IF(LNUMLEQ.1)CISPMX(LJUR) =SCN

301 260 IF(LNUMJEQ.2)DISPMX(LJR)=SLP

302 490 CONTINUE

303 STSHID=STRSMX (1)

304 SUP=SON=STSMID

305 DO 28 I=1,4NUM

306 IF(STRSMX(I).GT.SUP)SUP=STRSMX (I)

307 28 IF(STRSMX{I) 4LT+SON)SON=STRSMX(I)

308 WRITE(7,22)SON,SUP .

309 29 FCRMAT(*MIN/MAX VALUES OF NORMALIZED STRESS*,./,
310 1 *VERSUS SHEAR MODULLLS CONTRAST*®*,/,

311 1 FE2Gebs 5X9 E2044)

312 417 LU=7 ETLNLGX=1BLNLGY=1SNCLX=28NCLY=Z8WRITE(7,34)
313 34 FORMAT(*PLCT TITLE, 80 CHARACTERS FMAXIMUM®)
314 READ(743S) (LTITL(JN) yUM=1,E)

315 35 FORMAT(8A10)

316 IF(IFLAGSEQe1)LTITLZ2(1)=10FXZ STRESS~-

317 IF(IFLAGEG.2)LTITL2(2)=10FYZ STRESS-

318 LTITL2(2)=10HNORMALIZED

319 DO 36 I=2,8

320 36 LTITL2(I)=10H

321 KX(4)=10HLCG (MU2/MU BKY(1)=10HNORMALIZED

322 KX(2)Y=10H1) $KY{(2)=10H STRESS

323 XRT=PLGT X (NUM) $XLT=PLOTX (1)

324 MAJX=C8MAJY= 1 08YLO=SONSYUP=SUPSAA=YUP

325 IF(YLOLEG.AA)YUP=YUP+1¢TIF(YLOLEQ.AA)YLC=YLC~1
326 WRKITE(7,437)

327 37 FORMAT(*SET VEFTICAL SCALE? Y OR N{(=BLANK)}*)
328 READ(7,38)CHARAC

329 38 FCRMAT(AY)

330 IF(CHARAC.EQ+1HN.OR.CHARAC +EQ,1H )GOTO039

331 WRITE(7,40)

332 Lo FCRMAT(*MIN/MAX Y VALUES®)

333 CALL GETNUM(AB) $YLO=AB{1)3YUP=AB(2)

334 39 WRITE(74041)

335 41 FORMAT(*SET HORIZONTAL SCALE? Y CKk N(=BLANK)*)
336 FEAD(74+38)CHARAC

337 IF(CHARACJWEQ.41HN+OR.CHARACLEQs1H )GOTO42

338 WRITE(7,43) o
339 43 FORMAT(*MIN/MAX X VALUES*)

340 CALL GETNUM(AB)SEXLT=AB(1)3IXRT=AB(2)

341 42 WRITEA(7,44)

342 44 FORMAT (*SKIP7?¥)

343 READ(7,38)CHARAC

3k IF(CHARAC,£EQ 1 HN . OR,CHARACEQes1H JCALL PLOTS(STRSMX,PLOT Xy 19NUM)
345 WRITE(7,4¢)

346 465 FORMAT{(*0=RE~-STAFT, §=NEW FLOT¥*)

347 READ({74+71)LCHECK

348 71 FORMAT(I1)

L8
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349 IF(LCHECK.EN.Q)GOTUBZ BIF(LCHECK.EGQ.,1)GOTOL17

350 STSMID=PLCTY{1) $SUP=SON=STSMID

351 DC 52 I=14NUM

352 IF(STRNMX(I)oGToSUP)SUF=STRNMX(TI)

33 52 TF(STRNMX(I)eLToSDN)SDN=STRNMX(I)

354 IF(IFLAG.EQ.s1)CD=2HXZ SIF(IFLACLEG.2)CL=2HYZ

355 WRKITE(7,53)CCySDN,SUP

356 53 FOFMAT(*MIN/MAX VALUES OF NOPMALIZED *,A2,% STRLINZ,/,
357 1 ¥VERSUS SHEAR MCCULLLS CONTRAST*4/»E20ebLyEXyE2044)
3t8 418 KY(2)=10F STKAIN BYLOU=S0M 3YUP=SUPSAA=YUP

389 TF(YLOLEQeAA)YUP=YUP+1 $TIF(YLOLEG.2A) YLC=YLO-1

€0 IF(IFLAG.EGet)ILTITLZ2(1)=10FXZ STRAIN~-

361 ITF(IFLAGEQe2)LTITL2(1)=10FYZ STRAIN-

3E2 WRITE(7,437)8RCAD(7+38)CHARAC

3€3 IF(CHARAC.tQe1HN.GR,CHARACEQ.1H ) COTCS5¢

3oL WRITE(7,40)3CALL GETNUM(AE)SYLO=AB(1) SYUP=AB(2)

365 550 WRITE{7,41)3READ(74+36)CHARAC

366 IF(CHARACsEQe1hN +ORsCHARAC.EQs1H IG0TCS5

3e7 WRITE(7443)3CALL GETNUMILB)EXLT=AEB (1) ¢tXRT=AB(2)

38 55 WRITE(7,44)4READ(7438)CHARAC

3e9 IF(CHARAC.EQa1HN JORJCHARACLLQe1H JCALL PLCTS(STRANMXSPLOT X y19NLM)
370 S WRITE(7,L€)3CALL GETNUM(AE)BLCHECK=AB{1)

371 TF(LCHECK.EQe)GOTOE3SIF(LCHECKSEQ.1)GCTOL18

372 TF(KFLACNELIFLAGYWRITE (7,27)

373 57 FCRMAT(*NOTE=--ONLY W(X) VSe X OR W(X) VS. Y IS COUMPUTEC*)
I74 IF(KFLAG.NE.IFLAG)GOTO63

375 STSMIO=D,ISFMX (1) ¢IF(LNUM.EQ.3)GCTOB3

376 SUP=SON=STSMID

377 UC 45 I=1.NUM

378 IF(DISPMX{I) +GT4SUP)ISUP=DISPMX(I)

373 45 IF(DISPMX(I)«LTeSONSON=CISPMX(I)

330 WRITE(74,60)ClySON,SUP

381 €0 FCRMAT(®MIN/MAX VALUES CF NCRMALIZED CISPLACEMENT*,/,
38¢ 1 ¥VERSUS SHEAR MGCULLUS CCNTRAST, CCMFUTEC*,/,
383 1 ¥FRCM *,A2,% STRAIN®,/ E20e495XyE20.4)

384 419 KY(1)=1(oHDISPLACEME BKY(2)=4(HNT

385 YLC=SDNEYUF=SUPSAA=YUFSIF(YLOLEQ.AL) YLP=YUF 41

386 IF(YLOWZEC.AA)YLC=YLO=13WRITE(7 +37)IREAD(7,38)CHERAC
338 WRITE(7 440)$CALL GETNUM(AE) 3YLO=AB(1)EYUP=AB(Z)

389 620 WRITE(7,41)3READ(7,38)CFARAC .

39¢ IF(CHARAC.EQe1HN.CR4CHARACLEQs1H )GOTCE?

391 WRITE(7,43)8CALL GETNUM(AE)SXLT=AB(1) $XRT=AB(2)

3Gz 62 WRITE(7,4LL)SREAD(7,38)CHARAC

393 IF(CHARACEGeIHEN ORGCHARACLEGe1H YCALL PLOTS(CISFMXGPLCT X,y 14NUM)
394 WFITE(7,L€) SCALL GETNUM(AEB)SLCHECK=AB(1)

3135 IF(LCHECK.EQs1)GCTCH1 9

346 63 WRITE(7,450)SETMUL,BGNMU2 4ENDMU2,SETMU3

397 WRITE(7,451) AMUHOM, AM, 2K

348 IF(IFLAGEC.1)ILD1=2HXZ 2 IF (KFLAG.EGs1)CDz=1KX

3499 IF(IFLAGEQ.2)C01=2HYZ FIF(KFLAG.EG.2)CD2=1HY

4yg WFITE(7,439)CD14CD

401 450 FORMAT (*MU1 = ¥yE20e L EXy*MURLOUW = ¥*,EZ0ely/y

“LE 1 '"NU?HIGH = ¥'E200‘49€X9‘MU3 = ¥'E20.“)

403 451 FORMAT (*MUF = ¥,E20eb9CXy¥M = ¥,E2Gely/,y

Lok 1 ¥ K = ‘9[20.‘0)

4C5S BB=B¥1.L+0€

) WRITE(7,47)A,ALAMB(,0,4RR

79
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407 47 FORMAT(¥DISLOCATION POSITICN = =%gF10e39%y =*9F10+39* KMS.¥*,/,
408 i *SLAB THICKNESS = *yF10e39* KMS.¥,/,
4909 1 ¥BURGERS VECTOR = ¥9F10e39% MMS,¥)
k10 49 FORMAT(A2,*% STRESS/STRAIN \VS. *,82)

L1 WRITE (74 E4)

Li12 ch FORMAT(¥G=RE-START¥,/4%1=STUP*,/,

413 i #2=RE-START WITH SAME VALUES, DIFFERENT FRCFILE®)
'S CALL GETNUM(AB) $LJUK=AB(1)

415 IF(LJKLEC.0)GOTOLE BIF(LJUKEQe2)GC TO 7g

416 STCP FEND

417 SUBROUTINE FUNC1(PsAsNUSCyGCoALAMED,F)

418 R={((P+A+(2.*NU®D))**2)+( (C+ALAMED)**2))

419 IF(ReEQeGoIR=1E-108F=(P+A+(2.*NU¥D)) /R

420 RETURN $END

421 SUEROUTINE FUNC2(P4QyR9S4AyNUsDyALAMBLC yF)

422 T=(({R+A+ (2. *NU*D))**2)+({S+ALAMBD) **2))

423 IF(TWEQeDa)T=1.E~108F=(P+C)/T

424 RETURN BENC

425 SUEBROUTINE FUNC3I(PsQeR4S,yF)

426 T=({(R+S)**¥2)+((P+Q)**¥2))

427 IF(TEQuQa)T=1.E-103F=(P+C)/T

428 RETURN SENC

429 SUBROUTINE GETNUM(K)

43 DIMENSION R({1),L(80)

431 READ(7,9)L 3I=J=9p

432 6 J=J+1 $N=P=S=g $M=Ff=1

433 S I=I+4 3IF(I.GT.BQ)RETURN $C=L(I) $Kz=4

L34 IF(DJEQa38)K=2 SIF(DeGEs27eADeLE«36)K=1

435 IF(DEQst7)IK=3 $K=K+S BGCTC(14+29395s194+394)K
436 1 N=N*30+D-27 $S=4 ¢GGTCS

437 2 M==1 $S=4 $GOTOS

438 3 P=1 3$S=4 $GOTOE

439 4 IF(P.NE.O)F=10.%*({I=-P~-1) FR(J)=N/F¥M 3GOTOE

L40 9 FCRMAT(80F1)

NsY END

Ccgo
33333333333333333333333333333333333333333333333333333333333323333333333333333333
333333333333333333333333333333333333333333333333333333332333:33333332332333333:33¢:

2?22?2727 22272272V GLVPL?I?V?Z2?T??INIGGE L2 ?IR2NTRRTZ?INR??I?I?INLINFR2TINLANIILI?ALNL??1?2227 7



LISTING OF DBLNRM

C80a



05 MAY 76

OENOV ST WN -

10.00.27 MCHUGH JOBLNRM

DELETE(LCGO,0UTFUT,DBLNRM)
DBLNRM.

CXIT.

LIBCOPY (GRAPHIC, TXLGO/RR,TXLGO)

LIBCO

PY {JDRAT+NPLGU/RRyNPLGO)

DELETE(LGOWOUTFUTyDRBLNKRM)

RUN76
LINK(

(s)
F=LGO,F=TXLG0, F=NPLGOyB=0OBLNRM)

DBLNRM.

FIN
EOP

8

1>

495

i6

17
e

13

261

21
2

PROGRAM DCBLNRM{TAPETTY=201FILM=TAPLTTY,TAPE7=TAPETTY)
COMMON/T VRPOCL/TYRPULI(B)

COMMON/TVTUNEZITUNF(30)
COMMON/JPLOT/XLT o XFT o YLO s YUPVMAJX 3 HMAJY yKX (2) 4 KY (2)
JLTITL(8) yLUSLTFoLNLGXyLNLGY NUCLXyNCLY JLTITL2(8)
DIMENSION IFET(8)

DIMENSION X{200) Y (206)2SAZ(230)sSYZ(200)+AB(37)
DIMENSION PLOTY(208)»PLOT X (235)

DIMENSION CM{200+2+2)

DATA YMIN,YMAXoXCUT,CUTMAX/ =1 F+10s=1+E4+10,-1+E+109-1.E+10/
CALL FET(ELTAPE7,IFFT,8)

IFET(2)=IFET(2).0R.0000 0010 0000 00CO 00008
IFET(8)=IFET(8).0R.4000 0COO0 0000 QCOC Q0QGCOB

CALL FET(SLTAPL7,IFFT,=-8)

WRITE(7415)

FORMAT (*SHEAR MOOULI-=-IN CGS UNTITS--MU1,MU2,MU3¥)

CALL GETHNUM(AB) $1AB2=A3(2) 3IABu=AB8(4) 3IABH=ALC(6)
AMUL=AB (1) *{10.**IA32) $AMUZ=AB(3)*(10.**IA84)
AMUZ=AB(5)*¥ (15 **1a86) $SETMUL=AMUL $SETMUZ=AMU? §SETMU3Z=AMUZ
WRITE(7,43%)

FCFMAT (*SHEAR MODULUS OF HUMOGENEOUS HALF=SPACE¥)

Chll GETNUMIADR) FAMUHOM=AB(1)* (1 0s**AR(2))

WRITE (74 1€)

FOPMAT(*FPOSITICN OF CISLOCATIOM==IN KMSey (AyLBMBOA)*,/,
1 ENOTE=-==A>Gsy LAMEDA>(.*)

CALL GUTNUM(AB) $A=AB(1) FALAMBD=AB(2) ZWRITE(7,17)
FORMAT(*THICKNESS OF SLABy 1M KMSe==0>0e*)

CALL GETNUMIAB) $0=/B(1) SWRITE(7,900)

FORMAT (*WIDTH OF SLIP PLANEy IN KMS.==W>(e*®)

CALL GETMUM(ABIEWIDTH=AB(4)$WRITE(7,18)

TORMAT (*BURGERS VECTGR, IN MMS,.--B*,/,
1 ¥*B¢Q FOR RIGHT LATERAL SLIP¥)

CALL GETNUM(AB) §B==AB(1)¥1.E-pb6

WRITE(T,19)

FORMAT (¥1=AMPLITUDL V¥S. X, 2=£MPLITLDF VS. Y*)

CALL GETNUM(ABR) BKFLAG=AB(1)SwWPITE(7,20)

FORMAT (*¥1=XZ STRESS, 2=YZ STRESS*)

CALL GETNUM(AR)  SIFLAG=AB{1)

IF(KFLAG.FG.2)5G0T0201

WRITE(7,21) BRALL GCTNUMCAE) BXMIN=AB (1)

XMAX=AB(Z) & WRITE(7,22) 3ICALL GETNUM(AB) $SFET=-A5{1)
GO TQ 232

WRITE(7423) BCALL GETNUMCAER)

YMAX==AB (1) SYMINz==AB(L) sWRITE(7,24)

CALL GETNUM(AB) 3SiT=4B(1)

FORMAT(*ENTER MINTMUM AND MAXIMUM X VALUES,y IN KMS.¥)
FORMAT (¥*DEPTH OF PROFILE, IN KMS.*)

csel
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100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116

23 FORMAT(*ENTER MINIMUM ANC MAXIMUM Y VALUES, IN KMS.*)

24 FCRMAT(*X COORODINATE 0OF PRCFILE, IN KMS.*¥)

202 NUM=20( §IUPPER=2¢ $PI=3.14159

IF(KFLAGZQe1) XINC=(XMAX=XMIN)/NUM
IF(KFLAG+EQe2) YINC=(YMAX=YMIN) /NUM
WKITE(7425) NUMyIUPPEK

25 FORMAT(*NCTE--NUMBER OF DATA POINTS ¥*y154/,

1 * UPPER LIMIT CH SEFIES *,15)
AM=(AMU3=-AMU2) /{AMUZ+LMU2) BIF (AM,EQ.Q0+)AM=1.E=29
AK={AMUL =-aMU2) Z(AMUL+AMU2) PIF(AK EQeys)AK=1.E~20
BOUND==0 $AL=-ALAMBD $AR=-A4
IF(KFLAG.EQes +ANDAL .GT.SET)GOTO74

([}

GOT075
74 WRITEA(7,76) %
7R FORMAT (*WAKNING---PROFILE BELOW DISLOCATION LINE*,/,
1 *¥SOGLUTION INVALID, TRY AGAIN*)
GOTN63

75 IF(KFLAG.EQs1)GOTO9g
ROIST=a8S(SET-(=A))
IF(RDISTWLT.YINCIWRITE(7,4,91)
IF(ROIST.LTLYINC)GOTOBZ
GO0T032
A0 FOIST=ABS(SET-(-ALAMBD))
IF(RUISTCLTXINCIWFRITF(7,491)
IF(RUIST.LT.XINC)GOTOE3
91 FORMAT (¥*WAFNING-~=FRGF ILE TOO CLOSE TO DISLOCATION COREs*,7,
1 *CHOOSE NEW PROFILE GUR INCREASE GRIC FCINY DENSITY®)
32 CONTINUE
IF(KFLAGsEQe1e AND o SETeGT 4o )WRITE(T493)
IF(KFLAGWEGe1 e ANG+SET4GT40.)G0T063
93 FORMAT(*WAFPNING=--PROFILE ABOVE SURFACE OF HALF=SPACE,*,/,
1 *SOLUTION INVALID, TRY AGAIN*)
DO 230 K=1y2
IF(K.EQs2)GOT0231
AMUL=AMU2=AMUZ=AMU}OM
GOT0ze21

231 AMUL=SETMLY $AMU2=SETMUZ2 BAMU3I=SETMU3J
221 AM=(MMAULI-AMU2) /(AMU3+AMU2) SIF (AM.CQe0s)

AM:ioE“Zﬂ .
AK=(AMUL=AMU2) /7 (AMUL+AMU2) $IF (AKLCQ.N4)AK=4.E~ZD
IF(KeEWe2) ALAMBI=ALAMSO=-WICTH
IF(K.EQs2)B==B
00 910 MK=142
IF(MK EQ.2) ALAMBD=ALAMBD+WIDTH
IFMMK.FQe2)B=~8
0C 230 J=14NUM
IFIKFLAGWEGe) XTI =XMIN+ (XINC*(J=1))
IF(KFLAGWEG.1) Y(JI=SET
IF(KFLAGFQe2)X(J)=SET
IF(KFLAGWEG.2)Y(J)=YMIN+(YINC*(J=-1))
IF(X(J)eEQ ARGANDY(J)JEQAL)GOTO32
GC T0 33
32 X{(J)=X(J)+1.E-10 BYWJ)=Y(J)+1eE-10
33 IFIX(J) «LT,3CUNDIGCTO103
IF(X (J) e GE +BOUND«AND W& X (J) oLEnUo )60’0102

101 IF(IFLAG LEQ. 2)GOTO1:Z

SUM1:SUM 2:0 .
DO 1 I=1,1UPPEFR
NU=TI-4

¢aa
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117
118
119
120
121
122
123
124
125
1286
127
128
129
130
131
132
1332
134
135
136
137
138
139
140
144
142
143
el
145
146
147
148
149
150
151
152
153
154
155
156
157
18
159
160
161
162
163
164
165
1€6
1€7
168
169
170
1714
172
173
174

12

1

1062

13
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CALL FUNC2UIY(J)yALAMBD +X(J) oY (J) 94 NUSDyALAMBUO,F 1)
TERML={ (AM*AK) ¥¥*MNU) *F ¢

CALL FUNC2IY(U) g ALAMBOy X {J) oY (J) 9=A43 14Dy ALAMBD,F2)
TERM2= (AM**T )= (AK¥¥NU) *F2

SUM1=SUM1+TEPM1 $SUM2=SUM2+TERM?

CONT TNUE

SXZUJ)= (((=pMUL*BY/(2.%PI))*(1.,-AK))*{SUM1+SUM2) 35GOTO0200
SUM4=SULM2=SUMZ=SUML=( .

DO S I=1,IUPPFF

NU=I=1

CALL FUNCL(X(J)YsAsNUsDsY(JY,ALAMBD,F1)

CALL FUNCLUIX(J) 98 yNU3DsY(J),y=-ALAMBO,F2)

CALL FUMCL(X(J)y=A4IsCyY(J),ALAMBD,F3)

ChLl FUNCL(X(J)y=A3I9DsY(J)y-ALAMBD,F4)

TERM1=( (AM*AK) **NU)*¥F1 STERM2=( (AM*AK) ¥*NU) *F 2
TERM3= (AM¥*T ) * (AK**MUDI*¥F 3 ITERMLU=(AM*¥]) ¥ (AK*¥NL) *Fy
SUML=SUML+TERML BSUM2=SUMZ2+TERM2 3SUM3I=SUMI+TERM3
SUM4=SUMLH+TERML

CONTINUE
SYZ(J)={(AMUL¥B) * {1 +=AKI /(2. *¥PI) ) *(SUML+SUMI-SUMZ=-SUM4)
GOTC200

IF(IFLAG.EQ.2)GOT013

SUMi=0.

DO 7 NU=1,IUPPER

CALL FUNC2IY(J)Y, ALAMBOs X (J) Y (J) A NULOyALAMBDyF 1)
CALL FUNCZAY(J)eALAMBO 9 X (J) 3 Y {J) y=A4=NUyDyALAMED,F 2)
CALL FUNC2(Y(J)ALAMBD o X (J)sY (J)a=AsNUWDyALAMBEC,F3)
CALL FUNC2{Y(J)yALEMBD WX (U) Y (J) yAy=NU,OyALAMBD,F&)
TERM= ([ {AM¥AK)¥*NU ) ¥ (FL +{AKFF2) +( (1. 70K )*F3) +F4) FSUMI=SUML+TERM
CONTINUE

CALL FUNCI3(Y(J) ALAMBD WX (J)yA,4F1)

CALL FUNCIU(Y(J)yALAMBD ¢ X (J) 4=A,F2)

TERMP=F1+(AK*F2)
SYZ(J)=((=AMU2*B) /(2. *PIL))*¥(TEPM2+SUM1) 3GCTC20%
SUMizQUMzzﬂo

D0 3 NU=1,IUPFCPR

CALL FUNCL(X(J)Y Ay NU3DWY(J) ALAMBD,i 1)

CALL FUNCL XUy =R 9=NUDyY(J)yALAMPL,F2)

CALL FUMCL (X (JYy=AaNUsCT oY (J)yALAMBLF 3)

CRALL FUNCL (X (J) 9By =NUgDyY(J)yALAMBL,F &)
TERMI=((AM¥AK) *2ENU)D¥(FL1+ (AK*F2) +({ (1. /7AK)*¥F 3) +F4)
SUM1=SUM{+TERM{

CLALL FUNCLIX(I) Ay NUSDY(J)y~ALAMBL,FS)

CALL FUNCL (X (J)s=Ay=NU4sDUyY(J)4=ALAMED,FH)

CALL FUNCA(X(J)s=A4NMUsDY(J) ,=ALAMBOLFT7)

CALL FUNCL(X{JU)9yAy=NUyDyY(J)Yy~ALAMEL,F8)

TERA2= { (AMPAK) ZENU) ¥ (FO+ (AK*FE )+ ( (1. 7LK)*FT7) +F8)
SUM2=SUM2+TERM?2

CONTINUT

CALL FUNCIIXUJd)yA,aY(J)yALAMBDyF 1)

CALL FUNC3(X(J),y=A,Y(J)BLAMBD,F2)

CALL FUNC3(X(J)yA,yY(J)y=-ALAMBD,F3)

CALL FUNC3IIX{(J)y~=AyY(J)y-ALAMBD,F4)

SYZUJ)= ((AMU2*¥B) /(2. *PI))* ((F1+(AK*F2)4SUML) = (F 3+ (AK*FL4)+SUM2) )
GO T3 200

IF(IFLAG.EQ.2)GOTO 1L

SUM1_=00

NO 3 I=1,IUPPEK
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175
176
177
178
179
1890
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
2410
211

212
213

214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232

ik

11

200

920
910
230

939

27
26

28
29

30

31

83

81

84
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NU=I-1

CALL FUNC2(YUJ)9ALEMBD o X (JY9Y (J) oA ,=NUyDJsALAMBO,F1)
CALL FUNCZ2UIY(J)yALAMBO 9 X (J)9Y(J) 9y=Ay=NUyDy ALAMELyF2)
TERM=(F14 (AK*F2))* ((AK*¥AM)*¥NU) $SUMI=SUML+TERM
CONT INUE

SXZ(J)={(~AMU3*¥B) /(2. *PI)}* (1. ~AM)*¥SUML BGCTC200
SUM1L=SUMZ2=q.

DO 11 I=1,IUPPFR

NU=TI=-1

CALL FUNCHE (X(J)yA,=NU,DyY{J)yALAMBC,F 1)

CALL FLNCTL(X(J) =R y=NJyN,Y(J) ALAMBD,F2)
TERMI=((AMYAK) **NU)*(F 1+ (AK*F2))

SUM1=SUM1+TERMY

CALL FUNCL (X (J)yAy=NUyDsY{J)y-ALEMBD,F1)

CALL FUNCH1(X(J)o=Ay=NUsDyY(J)y-ALAMBD,F2)

TERM2= { (AM¥AK) **NU) ¥ (F1+ {AK*F2)) $SUM2=SUM2+TEKNM2
CONT INUE
SYZ()=({AMUI*B) 7 (2. ¥PI) ) ¥ (1e-AM)¥(SUM{-SUM2)
CONTINUE

DG 920 IMK=1,NUM
IF(IFLAG.EQ.1)CM(IMKyMK,K)=SXZ (IMK)
IF(IFLAG.EQe2) CMIIMKyMKyK)=SYZ (IMK)

CONTINUE

CONT INUE

DO 939 I=1 s NUM

IF(IFLAGEQua1)ISXZ(II=ACM(I4192) 4CM{I19242))/7(CHM{T914+1)+CM{TI4241))
IF(IFLAGEQe2)SYZ(IN=(CM(T 4y192)4¢CM{TI4292)) /7 CM{T9191)+CM(I,42,1))
IF(IFLAGLEGs1 ) STSMID=SXZ (1)

IF(IFLEG«EB.2) STSMID=SYZ (1)

SUP=SON=STSMID

DO 26 I=1,NUM

IFIIFLAG.{R.1)00TC27

IF(SYZ(I).GT.SUP)SUP=SYZ(I)

IF(SYZ(I)aLT«SDN)SDN=SYZ(I)

GO TO 26

IF(SXZ(I)GT.SUP)SUP=SXZ(I)

IF(SXZ(I)elLTs SON)SDN=SXZ(I)

CONTTMUE

IF(IFLAGFQ.1IWRITE(7428) (IF(IFLAG.EQ.2)WRITL(7,23)
FORMAT(¥MIN/MAX VALUES OF WOKMALIZED XxZ STRESS*)
FORMAT({*MIN/MAX VALUES OF NURMALIZED YZ STRESS*)

WRITE (7430) SONySUP

FOPMAT(E {5 et 95X9E15au)

LuP=9g

DO 31 I=1,NUM

IFIIFLAGLEQa1)PLOTY(I)=SXZII)

IF(IFLAG.t+Qe2)PLOTY(IN=SYZ(I)

IF(KFLAGSEG.1IPLOTX(I)=X(I)

TF(KFLAG.EQ.2)PLOTX(I)=Y(I)

IF(KFLAG.EQs2)G0OTO0B8Z

GOT0OKS

DO 81 I=1,4NUM

SXZ(I)=PLOTY(I)

SYZ(IV)=PLOTX(I)

DO 84 I=1,NUM

L=NUM=T+1

PLOTY (L) =SXZ(I)

PLCTX(L)=SYZ(I)

C84
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233 PO w2 I=1,e0iUM

234 IF(KFLEG eEQe2 e ANDWPLCT X (L) LT2ALYLUP=LUP+

235 82 IF(LUPt e ) XCLT=PLOTX(I=-1)

23n LON=D

237 U 86 1=z 14MUM

238 LiUM=T+¢1

239 TFEURKFLAG Q2o AND W FLOTXIL) «GT o) LOMN=LON+

249 AR TF(LDHNGE Ja 1) CUTMAX=PLOTX (L=-1)

241 85 CUNTINUE

2u2 w17 LL=7 fumehXz1 TLMLCY=1 ENCLX=Z INCLY=2 $WRITE (7434)
243 34 FOMAT(*¥P_CT TITLE, A0 CHARACTERS MAX IMUM*)
24tk REAL(7 935 ) (LTITLIIMN) yJM=1,8)

245 35 FORMLT (8210)

‘246 IFIIFLAG EQaXLTITLZ(2Y=10H XZ STRCSS

247 IF(IrLAG.FU2)YLTITL2(2)=10pF YZ STRESS

248 LTTITL 2 01)= 1oRNCEVALTZED

249 [0 386 1=7y8

25 36 LTITL2(IY=100

251 TF(KFLAGTUL1)YKX (1 Y=10RY (KMS,)

22 TF{CFLAG CUe2) nX{1)=10RY (KMS,)

2€3 Kx{p)=1pH PKY {1)=10HNORVMALIZED f§KY(Zz)=1pH4 STRESS
254 XRT=CLCT X (NUMY EXLT=PLOTY (1) $MAIX=6 gMAJY=10 FYLC=SON 3YUP=SUP
25% TFIKFLAGEQe2e ANCOYMINGLT ALY XRT=XCuUT

256 I‘ (<CL;‘6!E(J02.AN:‘.YMAXOGTQOQ)XLT:CUTMAX

2¢7 TFAKFLAGeL Va2 ENI e YMIMN GT ALY XKRT=PLOTX(NUM)
258 AA=YUPTIF(YLOWEQe AL YUP=YUP+1 s 3IF(YLOJEGsAR)IYLC=YL =],
259 WFEITEA(7,4537)

260 37 FORMAT(¥SET VIKRTICAL SCALET Y OR N(=BLANK)}*)
201 FEAD(7 . s B)CHAKAC

2F2 38 FOMMAT(L1)

2€3 IF(CHARKT st Qo1 kMo OF CHLRAC Q.4 H IGOTO39

264 ARITEA7,47)

2¢*t L0 FCORAAT(*™IN/MAX Y VALUL 5¥%)

266 CALL GFTNUMCAB) 3YLO=AG(1) SYUP=AB(2)

2€7 39 WRITE(7.441)

2e8 w1 FORMAY(*CET HORIZOBETAL SCALE? Y CR N{=BLANK)¥*)
269 PEAD (7 434)YCHARAC

270 TA(CHLRPLCEQetN O ¢ CHARAC QW1 H IGOTO42

271 WRITS (7 463)

272 43 FOMaT (*MIN/MAX X VALUES®)

273 Ciol GETHUM(ARB) FIF(CKFLAGC,EUW1)XLTzARP(1)

274 IF(KFLhGebELa1) XRY=LELD)

27°F TE(KTLEG.FQa2)XLT==-ABLL)

276 TR LAGGE L. 2)XRPY==A0 (1)

277 42 WRITCA(7,444)

278 Ly FORFALT(¥SKIPZ®)

279 PEAC {74 33)YCHARLC

240 IF{CHERACFQe1HN o OF s CHARACCEG.1H YCALL PLCTS(FLCTY, PLOTXy1,NUM)
281 LRITO (7440

282 46 FORMLAT(#n=KkE=-START,y 1=iFi PLOT#*)

283 FEAN(7,74)LCRECK

286 71 FORIMATI(Iq)

28% IF(LCHECKZEFQeD)CUTOE3RIF(LTIECKSEQRW1)GCTORLT
23t U0 216 K=1,2

287 [C(<sEQa2)GOTOLL:

288 AMUT=AMU 2= AMUZ =AU HONM

289 LOTO2 2

290 211 LML =SET UL pAMUZ =S TMUZ2 TAMJ3=SETMUS

C8s
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291
292
293
294
295
296
297
298
299
3060
301
302
363
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
J24
325
326
327
328
329
33t
331
332
333
334
335
336
337
338
339
340
341
342
343
34k
345
346
347
348

212

50
210

987

51

52
53

418

u
\1

301

56

57

58
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IF(Xx(I)eLTROUND)AMU=AMUSZ
IF(X(L)«GE«BOUMNDWAND«X(I)sLEWSC ) AMU= AMU2
IF(X(I)eGTo0s) AMU=AMUL

IF(AMU-EQ.O-)AMU:l.E‘iC
TF(IKeEQe2)SXZUT = ((CHM (I 91 +2)4CM(I9242))/7AMU)I*¥L E+QF
IF(KWENe1ISYZ(I)=((CM(T91,»1)+CM{I,2,51))/AMU)*1 E+QF
CCNT INUE

CONTINUE

DO 987 I=1.NUM

PLOTY(IV=SXZ(I)/SYZ(D)

CONTINUE )
STSMID=PLCTY (1) s
SUP=SDN=STSMIC .

N0 1 I=1,NUM

IF(PLOTY(I)GT«SUPISUP=PLOTY(I)

IF(PLCTY (I)eL1eSONISGil=FLUTYI(I)
IF(IFLAGWEQ.1IWRITE(7452) RIFCIFLAGCLEQ.2)WRITS(T7,453)
FOPMAT (*MIN/MAX VALUES OF NOPMALIZED XZ STRAIN¥)
FORMAT{*MIN/MAX VALUES OF NORMALIZED YZ STRAIN¥)
WRITcC (74930)SON,SLP

IF(IFLAG.EQe1)LTITL2(2)=10H XZ STRAIN
IF{IFLAG.EQe2)LTITL2(2)=10H YZ STRAIN
KY(1)=1gHNURMALIZED EKY (2)=10H STRAIN

YLO=SDN ¢YUP=SUP

AA=YUP $IF(YLC.EQ.AA) YUP=YUPt1., SIF(YLO.EQ.AA)YLG=YLO-1.
WKITE (7437) $Ri{ADI(7438)CHAKAC

IF(CHARACEQ+1MNLOF CHARAC.EQ.1H YGOTOSE

WRITE(7,40) BLALLL GLINUM(AE) IYLO=AD(1) BYULP=AE(2)
WRITE(7941) sRFARD(7,38)CHAFRAC

WRITE(7443) SCALL GETNUMU(AE) :
TF(KFLAG.EQ.1) XLT=AB{1) FIF(KFLAG.EGU 1) XRT=AB(2)
IF(KFLAG.FQe2)XLT==AB(2) BIF(KFLAGL,EQ.2) XRT==AB(1)
WRITH(74944) PREAD(7,3R)CHAKAC :
IF(CHARAC.EQe1HNs Ok CHARACEGstH JCALL PLOTS(PLCTY PLOTXs19NUM)
WRITF(7y46) SCALL GETMNUM(AE)RLCHECK=RAB(1)
IF(LCHECY.EQ.C)GODTOE3$TF (LCHECKEQL1VGOTOG1 8
IF(KFLAG.NE. IFLAG)WRITE(7457) .
FCRMAT(*NCTE==ONLY WI(X) VSe X OR WI{Y) VS, Y IS CCMPUTED*)
IF(NFLAG.NE.IFLAG)GOTOG3
IF(KFLAG.FQe41)DINC=XINC*1.E+06
IFIKFLAG."Qe2)UINC=YINC*1 . .E+Qb

SUMi=SUMp2=C(.

D0 58 I=1,HUM

TERML=2*SY¥Z(I)*DINC¥1 E-0€ PTERM2=2.*¥SYZ(I)*JINC*1.E~06
SUM =SUML+TERML $SUM2=SUM2+TELRM?2

SXZ(I)Y=SUML B$SYZ(I)=SUM?

CONTINUE

MCHECK=(

DO 789 M=41,NUM

IF(KFLAG.EQ.1)GRD=ABS ((XMAX=XMIN)/NUM)
IF(KFLAGFQ.2)GRD=ABS ((YMAX=-YMIN)}/NUM)
IF(KFLAG.EQ.41)GCTO79¢g -
GRN1==-ALAMBD+(GRD/100.) GRS 2==-ALAMBD=-(GRD/ 100}
IF(Y (M) eGT.GRD2sANDeY (M) LT .GRO1)KMID=M

TF(Y (M) oGT sGRD2.AND.Y (M) .LT.GRD1)IMCHECK=1

GOTO78¢%

(86
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349
35D
351
352
353
354
355
356
37
324
359
3€0
361
362
3e3
K{AN
3e5
3Int
367
368
3€e9
370

371

372
373
374
375
376
377
373

793

734

59

601

87
50
h1

419

333

63

L5

o

it
1
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HFLi=~A+ (GFRD/100Us)  BGRO2=-£-{(GFD/ 133 4)

TEUXIMY o T ORDZWANLSXIM) o LTWGRDLIKMID=M

TE(A(M) WGToGRO24ANUX (M) o LTWGRE1LIMCHECK=

CUNT INUL
IFMMIHECKeFQa ) SIMIL= ({SXZINUM)=SXZ{1))/724)4#SXZ (1)
IF{MCHE U o Ga0)S2MIN=({ZYL UMY =SYZLL))/24)4SYZ (1)
IF(MCHECK Qs 1)SIMID=SXZ (KNI BIF(MCHECK «EGe1)S2MID=SYZ(KMID)
NN 71 1z1400UM

TXICDY=SX LY =S MIL 3SYZ(I)=SYZ(I)=S2MID

TEASYZAUI) etQeQe)SYZUIN=1.E-20
PLOTY(IY=SXZ(I)/73YZ2(1)

21841u=rLCTY (1)

SUP= SUN=CTEMID

D0 59 I=14NUM

TF(PLOTY (I)eGTSUP)SUP=PLCTY([)
TEFLOTY (T ) LT L SONISON=PLCTY(I)
TFITOTH L T ac #4082 H~ITE(7,4,600)

o

FORMET (FvvvvVVVVYVYVVVYVVVVVYVVVVVVYVVVVVVVYYVVVVVVYVVYVYVVVYYYvvvy ¥, /,

¥.g...o.t.co.oocoootvltu.ol-ollhctcoloa'vc.l.olloolnl"/’

*WAF NING==-CLUTLON=-=-nARNING*,/,

FNUrMALTIZED CISPLACEMENTS MAY BE INCORKECT*,./,

¥UMHICK DALMIM DOUCUMENTATICH FOR EXPLANATICN®,/,

4000!'0"0':0000.00’..‘00'0....0".‘l....!..llll.ll‘."/'
V'VVVVVVVVVvvvvVVVVVVVVV\IVVVVVVVVVVVVVVVVVVVVVVVVVVVVV‘)

IF(IFLAG.LGe1) WRITE(74F)) TIF(IFLAG, EGe2)IWRITE(7461)

TF{RFLAG UMW el o ANDWSLT oL oG IWRITE(7,87)

FURMAT(*CAUTILL===3HIL IS NJT THFE TOTAL DISPLACENMENT®)

FURMAT(¥MIN/MAX VALUES CF wORMALIZED W({X) VS. X*)

FORAAT(*MIIL/HMAX VALUES GF NORMALIZED (YY) VSe Y¥)

WRITZ(7431) SON,SUP

IT(IrLAGeFua1 s LTITL2(2)=10H W(X)aVYSeX

IF(IFLAC JESW2)LTITL2(2) =10 W{Y) eVSeY

KY{1) =1 0HUISPLACIME IKY(2)=13HNT

YLO=30ON  JIYUP=SUPELA=YUPBSIF(YLOWLEG.AA}YUP=YUP+1,

IFUTLCWZ0WAR)YLO=YLO=-1,

WRITE(7,27) BREAU(7,3%)CHAKAC

TF(CHAKACE Qs 1HNSCR.CHARAC .22 41H YGOTOB2

WRITE(7,you) BCALL GETHUM(AZ) 3YLO=A3(1) HYUP=ABI(p)

WEFITE(7v41) BREAD(7,38)CHARAC

WEITE(7 2420 §CAELL GUTMUMUAE)

THIKFLAGZLe1 ) XLT=2A3(1) FIF(KFLAG.EQW1)XRT=AB(¢)

TEANFLAGEQe2) XLT ==22(2) TIF(KFLAGWEQ.2) XRT==-AB(1)

WRTTE(7y44) BXEAD(7,38)CHAKAC

TF(CHARACE G et FNJORJCHARACLEI W4H ) CALL PLCTS(PLCTYZPLOT X,y 19NUM)

WKITE(7,4946)4CALL SGETMUM{ATZ) B CHECK=AB(1) 4 IF(LCHECK.EQ.1)G0TOH419

ALAMIL=aLAM3D=-WIUTH 5B=-8

AM= (S THUS=SETMU2 )Y /(ST TMUZ+SETMUR)

ARz (L TH M =50THUZ2 ) /(3P THUL+S32TMU2)

WhETITe (73 45)AMUL, &MLy AMUTZ Aty AK

HB-%1 47 +(€

WETTZ 07, 47) Ay ALAMHD WITH:D,38

THUIVLAGWF Lo 1IN =oHY JJTFIKFLAGLEQ.1)CU2=1hX

TEFIIFLAS.EQe2)CO1=HY7RIF(KFLAGFQ.2)0CD2=1HY

ARITC A7 449)C01 070

FolMuT(FMUL = #,020.6435x, %1902
'*"'U\‘; ¥9EZUQL’5X.¥ ]
* K b 2uen)

*yE2U 049/
*QEZO -Lﬁ,/i

(L |
wou

c87
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Lo7 47 FOURMAT(*OISLOCATION POSITICN = ~¥,F10e39%y ~*3F{0e3+% KMS.%y/,
4p8 1 *WILTH CF SLIP ZONE = *4F10e397

409 1 ¥CLAB THICKNESS = ¥,F10.39% KMS¥*,/,
410 1 ¥*BUKGERS VECTOR = ¥,F10+3+% MMS,¥*)
411 49 FORMAT (A24% STRESS/STRAIN NS, *,A72)

412 WRITE (7,4F4)

413 64 FORMAT(*0=RE-START*,/,¥1=STCP*,/,

414 1 ¥o=RE-START WITH SAME VALUES, DIFFERENT PFCFILE®*)
415 CALL GETNUM(AB) pLUK=ABI(1)

416 IF(LJKWENQ.QIGOTOL8 SIF(LJKEQRW2)G0 TO 79

417 STOP HENC

418 SUBROUTINE FUNCL(PAsNU,DyQyALAMBDoF)

419 R=(((P+A+(2,%*NU*D))**¥2)+((Q+ALAMBD)**2))

420 IF(ReCEUsDeIR=1+E-108F=(P+A+ (2. *NU*D)) /R

421 RFETUKN &FMC

4oz SUBROQUTIMF FUNE2(PsUsP 9SyAyNU,Dy ALAMBG,F)

423 T=(((R+A+ (2. ¥*NU¥D I )Y *¥2) + ((S+ALAMBRD)Y**2))

424 IF (T EQoeT o) T=1eF=403F=(P+Q)/T

425 RETURNM REND

426 SUBROUTINE FUNC3(P,Q4R4SyF)

427 T=(((R+S)I*¥*¥2) + ({(P+Q)**2))

428 IF(TebQelCo)T=14t=108F=(P4Q)/T

429 KETURM TENGC

430 SUBRUUTINE GCTNUMI(R)

L33 DTIMEMSION R(1),L(80)

432 READ(7,9)L $I=Jd=¢

433 6 J=J+1 TN=F=S=0 EM=F=3

434 5 I=I+1 3IF(I1.GT8C)RETURN 3D0=L(I) &K=§

435 IF({D.TQa38)K=2 SIF(DsGELW27sAs0sLEL36)K=1

436 IF(CEQaL47IK=3 BK=K+S BGOTC(192939591149394)K
437 1 N=N¥10+0-27 ¢$i=4 $GOTO5

438 2 M=-1 $S=4 $G010E

439 2 P=I $S=4 $%GO3TOS ,

L4p 4 IF(P NEWLQIF=10 . *¥*(I-P=-4) FR(J)=N/F*M 3GOTCE

(Nl I FORMAT(8CF 1)

LL?2 END

B8
0002000000000000006G00000000000000700000006000006030000000000000000000000000000000

000006000000000000GH03C000006GL0U00C00O0000UNO0000000C0G000000000000000000000000000
00600000G00GI00CC0OCOCO0OUOCOGO0OGAGECG00GGL0000G000000000000000C000000000000060¢C000
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