‘ Flow chart of DC3DO0 ‘
DC3DO (ALPHA, X, Y, Z, DEPTH, DIP, POT1, POT2, POT3, POT4,

UX, UY, UZ, UXX, UYX, UZX, UXY, UYY, UZY, UXZ, UYZ, UZZ, IRET) | implicit real*8 (A-H, 0-2)

realx4 ALPHA, X, Y, Z, DEPTH, DIP, POT1, POT2, POT3, POT4,
UX, UY, UZ, UXX, UYX, UZX, UXY, UYY, UZY, UXZ, UYZ, UZZ

=0
DUB (1)=0. | dimension U(12), DUA(12), DUB(12), DUG(12)
1)=0

AALPHA=ALPHA
ADIP=DIP
|

| | DCCONO (AALPHA, ADIP) | |
1

XX=X | real source contribution 1:
YY=Y e e LR
77-1
DD=DEPTH+Z
I
| | DCCONT (XX, YY, DD) | | | common /C1/dummy (8), R
Re0 ——— T [REI=I
EE;§E8¥; UX=0. UXX=0. UXY=0.  UXZ=0.
PP3=POT3 UY=0.  UYX=0. UYY=0.  UYZ=0.
PPA=POT4 Uz=0.  UZX=0. ; UzY=0.  UZz=0
|
| | UAO (XX, YY, DD, PP1, PP2, PP3, PP4, DUA) | | ‘IIIII"

1=1, 12

»

1<10 = U (1)=U(I)-DUA D)

es U(1)=U(D)+DUA(D)

P

AT i aitTeD oA

| | DCCON1(¥X,YY,DD) | |

UAO (XX, YY, DD, PP1, PP2, PP3, PP4, DUA)
UBO (XX, YY, DD, ZZ, PP1, PP2, PP3, PP4, DUB)
UCO (XX, YY, DD, ZZ, PP1, PP2, PP3, PP4, DUC)

1=1, 12

n

[ DU=DUA (1) +DUB (I) +ZZ+DUC (I) |

yes
<1210 =1 Jiuue -9 |
|

<

<

un)=u (1) +du

UX=U(1)  UXX=U@4) UXY=U(7) UXZ=U(10)
Uy=U(2) UYX=U() UYY=U(8) UYZ=U(11)
UzZ=U@) UZXx=U(6) UzZY=U(9) UZZ=U(12)
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UAO (X, Y, D, POT1, POT2, POT3, POT4, U) | dimension U(12),DU(12) | | implicit real*8 (A-H, 0-2)

DU( 1) = ALP1xQ/R3 + ALP2+X2%QR common /CO/ALP1, ALP2, ALP3, ALP4, ALP5,
DU( 2) = ALP1%X/R3%SD + ALP2%XY*QR SD. CD. SDSD. GDCD. SDCD. $2D. C2D
DU( 3) =—-ALP1%X/R3*CD + ALP2*X*D*QR
DU( 4) = X+QR« (-ALP1 + ALP2 (1. +A5) ) common /C1/P,Q, S, T, XY, X2, Y2, D2, R, R2, R3, R5,
DU( 5) = ALP1xA3/R3*SD + ALP2xY*QR*A5 QR, GRX, A3, A5, B3, €3, UY, VY, WY, UZ, VZ, WZ
DU( 6) =—-ALP1%xA3/R3%CD + ALP2+D*QR*A5
DU( 7) = ALP1x(SD/R3-Y*QR)  + ALP2x3. *X2/R5%UY
DU( 8) = 3.#X/R5 (-ALP1*Y*SD + ALP2x (Y*UY+Q) )
DU( 9) = 3.*X/Ro*( ALP1xY*CD + ALP2*DxUY )
DU(10) = ALP1x(CD/R3+D*QR)  + ALP2x3.*X2/R5%UZ
DU(11) = 3.*X/Ro* ( ALP1xD*SD + ALP2*YxUZ )
DU(12) = 3.%X/R5* (-ALP1#D*CD + ALP2* (D*xUZ-Q) )
=1, 12 R
[ U =U(D)+POT1/PI2:DU(D | | data P12/6.283185307179586/

L poryg > | diwslip contribution ]
DU(C 1) = ALP2%X*P*QR
DU( 2) = ALP1%S/R3 + ALP2xY*PxQR
DU( 3) =—ALP1xT/R3 + ALP25D+PQR
DU( 4) = ALP2xP*QR*ADH
DU( 5) =-ALP1%3. #X*S/R5 — ALP2xY#P*QRX
DU( 6) = ALP1%3. #X*T/R5 — ALP2*D#P*QRX
DUCT) = ALP253. %X /R5VY
DU( 8) = ALP1*(S2D/R3-3. *Y*S/R5) + ALP2x (3. *Y/R5+VY+P*QR)
DU( 9) =-ALP1%(C2D/R3-3. xYxT/R5) + ALP2%3. xD/R5*VY
DUC10) = ALP23. *X/R5%VZ
DU(11) = ALP1x(C2D/R3+3. *D*S/R5) + ALP2x3.*Y/R5%VZ
DU(12) = ALP1%(S2D/R3-3. *D*T/R5) + ALP2* (3. *D/R5*VZ-P*QR)
I=1, 12

| U(D=U (1) +POT2/PT2¥DU (D)

A 4

_______________________

DU( 1) = ALP1%X/R3 — ALP2xX*Q*QR
DU( 2) = ALP1*T/R3 — ALP2xY*QxQR
DU( 3) = ALP1*S/R3 — ALP2xDxQ*QR
DU( 4) = ALP1xA3/R3 — ALP2xQ*QR*A5
DU( 5) =—ALP1x3. #X*T/R5 + ALP2xY#*Q*QRX
DU( 6) =—ALP1x3. #X*S/R5 + ALP2xD+Q*QRX
DU( 7) =-ALP1%3.*XY/R5 — ALP2xX*QR*WY
DU( 8) = ALP1%(C2D/R3-3. *Y*T/R5) - ALP2x (Y+WY+Q)*QR
DU( 9) = ALP1%(S2D/R3-3. *Y*S/R5) - ALP2xD*QR*WY
DU(10) = ALP1x3. *X+D/R5 — ALP2xX*QR+WZ
DU (11) =-ALP1%(S2D/R3-3. *D*T/R5) - ALP2xY*QR*WZ
DU(12) = ALP1x(C2D/R3+3. #*D+S/R5) - ALP2x (D+WZ-Q) *QR
I=1, 12 _
[ U(D)=U(1)+POT3/P12+DU (1)
yes POTA=0 E inflate source contribution 1

DU (1) =—ALP1%X/R3
DU (2) =-ALP1*Y/R3
DU (3)=-ALP1%D/R3

DU (4) =—ALP1%A3/R3
DU (5)= ALP1%3. *XY/R5
DU (6) = ALP1%3. *X+D/R5

DU (7)=DU (5)
DU (8)=—ALP1%B3/R3
DU (9)= ALP1%3. *Y*D/R5

DU (10)=-DU (6)
DU(11)=-DU (9)
DU(12)= ALP1%C3/R3

1=1, 12
(v

U(D) +P0T4/P12xDU (1)

\
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UBO (X, Y, D, Z, POT1, POT2, POT3, POT4, U) | dimension U(12),DU(12) H lleit realn (el 07
C =Dz
RD = R+D
I
D12 = 1./ (R*RD*RD) FI1 = Y*(D12-X24D33)
D32 = D12k (2. *R+D) /R2 FI2 = X*(D12-Y2%D33)
D33 = D12 (2. #R+D) / (R2+RD) FI3 = X/R3 - FI2
D53 = D12% (8. #R2+0. #R+D+3. #D2) / (R2*R24RD) FI4 =-XY*D32
D54 = D12k (5. *R2+4. *R*D+D2) /R3+D12 FI5 = 1. /(R+RD) - X2%D32
FJ1 =3, #XY* (D33-X2+D54) FK1 =Y (D32-X24D53)
FJ2 = 1./R3 - 3.4D12 + 3. *X2%Y2+D54 FK2 =X (D32-Y2%D53)
FJ3 = A3/R3 - FJ2 FK3 =-3. #X+D/R5 - FK2

FJ4 =-3.%XY/R5 - FJ1

1=1, 12 >

common /CO/ALP1, ALP2, ALP3, ALP4, ALP5,
SD, €D, SDSD, CDCD, SDCD, S2D, C2D

common /C1/P,Q, S, T, XY, X2, Y2, D2, R, R2, R3, RS

————————————— - QR, QRX, A3, A5, B3, C3, UY, VY, WY, UZ, VZ, WZ

yes POT1=0 | strike-slip contribution !
DU (1) =-X2*QR — ALP3*F11%SD DU( 7) =-3.*X2/R5*UY — ALP3%FJ2%SD
DU(2) =-XY*QR — ALP3%F12%SD DU( 8) =-3.*XY/R5*UY —-X*QR — ALP3xFJ4*SD
DU (3) =-CxX*QR — ALP3%F14%SD DU( 9) =-3.*C*X/R5*UY — ALP3*FK2xSD
DU (4) =—X*QR+* (F1+A5)— ALP3+FJ1%SD DU(10) =-3.*X2/R5%UZ + ALP3+FK1%SD
DU (5) =-Y*QRx*Ab — ALP3%FJ2%SD DU(11) =-3.*XY/R5*UZ + ALP3*FK2%SD
DU (6) =—C+QR*A5 — ALP3*FK1%SD DU(12) = 3. *X/R5* (-CxUZ +ALP3%Y*SD)
=1, 12 R
| U()=U(1)+P0T1/PI2+DU(D) | | data PI12/6. 283185307179586/

\ 4

yes POTzE%i:::::> L dip-slip contribution E

DU(1) =—X«PxQR + ALP3xFI3+SDCD
DU(2) =-Y*PxQR + ALP3*FI1xSDCD
DU(3) =—C*P*QR + ALP3%FI5%SDCD
DU (4) =-PxQR*A5 + ALP3%FJ3%SDCD
DU(5) = Y*PxQRX + ALP3%FJ1%SDCD
DU(6) = CPxQRX + ALP3%FK3%SDCD

DU( 7) =-3. *X/R5*VY + ALP3%FJ1%«SDCD
DU( 8) =-3.=*Y/R5%xVY -P*QR + ALP3*FJ2xSDCD
DU( 9) =-3.*C/R5*VY + ALP3%FK1xSDCD
DU(10) =-3.*X/R5%VZ — ALP3%FK3%SDCD
DU(11) =-3.*Y/R5xVZ — ALP3%FK1%SDCD
DU(12) =-3.*C/R5%VZ + ALP3%A3/R3+SDCD

1=1,12 a
[ U(D=U(D)+POT2/P12+DU (1)

\ 4

. . . 1
yes POT3=0. i ten51le_ff8%f_E?Pf{{??fiﬁ?__:

________

DU(1) = X«QxQR — ALP3%FI3%SDSD
DU(2) = Y+QxQR — ALP3%FI1%SDSD
DU(3) = C+QxQR — ALP3%FI5%SDSD
DU (4) = Q*QR*A5 - ALP3%FJ3%SDSD

DUC 7) = X+QR+WY — ALP3*FJ1xSDSD
DU( 8) = QR+ (Y*WY+Q) - ALP3+FJ2xSDSD
DU( 9) = C+QR+WY — ALP3#FK1%SDSD
DU (10) = X«QR+WZ + ALP3#FK3%SDSD

DU(5) =-Y+Q#QRX — ALP3#FJI*SDSD  DU(11) = Y*QR#WZ ~ + ALP3+FK1%SDSD
DU(6) =-C+Q*QRX - ALP3+FK3+SDSD ~ DU(12) = C#QRMNZ -~ ALP3+A3/R3+SDSD
1=1,12 a
[ U(D)=U (1) +POT3/PI2+DU (1)
DU (1)=ALP3X/R3 DU (4)= ALP3+A3/R3 DU (7)= DU (5) DU (10)=-DU (6)
DU (2)=ALP3%Y/R3 DU (5)=-ALP3+3.*XY/R5  DU(8)= ALP3+B3/R3 DU (11)=-DU (9)
DU (3)=ALP3+D/R3 DU (6)=-ALP3+3. +X+D/R5  DU(9)=-ALP3+3. ¥Y+D/R5  DU(12)=-ALP3*C3/R3
I=1, 12 _
[ U(D)=U (1) +POT4/P12+DU (1)
:I
end
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uco(x.Y.D,Z

. POT1, POT2, POT3, POT4, U) | dimension U(12),DU(12) || lleit realn (el 07

C = D+Z
02 = 0xQ
R7 = R5*R2 C7=1. - 7.%D2/R2
A7 = 1. - 7.%X2/R2 D7 = 2. - 7.%Q2/R2
B5 = 1. - 5.%Y2/R2 QR5 = 5. %Q/R2
B7 = 1. - 7.%Y2/R2 QR7 = 7.%Q/R2
€5 = 1. - 5.%D2/R2 DR5 = 5. *D/R2
I=1, 12 common /CO/ALP1, ALP2, ALP3, ALP4, ALP5
SD, €D, SDSD, CDCD, SDCD, $2D, C2D
common /C1/P,Q, S, T, XY, X2, Y2, D2, R, R2, R3, R5
e, QR, QRX, A3, A5, B3, C3, UY, VY, WY, UZ, VZ, WZ
yes POT1=0 | strike-slip contribution !
DUC 1) = —ALP4xA3/R3+CD + ALP5%C+QR*A5
DU( 2) = 3.%X/R5% ( ALP4xYxCD + ALP5*Cx* (SD-Y*QR5) )
DU( 3) = 3.*X/R5% (—ALP4*YxSD + ALP5*Cs (CD+D+*QR5) )
DU(C 4) = ALP4%3. %X/R5* (2. +A5) *CD — ALP5%CxQRX* (2. +A7)
DUC5) = 3./R5%  ( ALP4*Y*A5*CD + ALP5*C* (A5*SD-Y*QR5*A7) )
DU( 6) = 3./R5%  (—ALP4xY*A5%SD + ALP5%C#* (A5*CD+D*QR5%A7) )
DU( 7) =DU()
DU( 8) = 3.*X/R5% ( ALP4*B5%CD — ALP5%5. *C/R2x (2. *Y*SD+Q*B7) )
DU( 9) = 3.%X/R5% (-ALP4*B5%SD + ALP5%5._ C/R2% (D¥B7*SD-Y*C7+CD) )
DU(10) = 3./R5%  (~ALP4*D*A5%CD + ALP5xC* (Ab*CD+D*QR5%A7) )
DU(11) = 15. %X/R7% ( ALP4%Y*D*CD + ALP5%Cs (D*B7%SD-Y*C7CD) )
DU(12) = 15. %X/R7% (~ALP4%Y+D*SD + ALP5%Cs (2. *D*CD-Q%C7))
=1, 12 R
| U()=U(1)+P0T1/PI2+DU(D) | | data PI12/6. 283185307179586/
ye " dip-slip contribution 1
pory=g > 1 b slip contribution |
DUC 1) = ALP4%3. *X*T/R5 — ALP5*C*P*QRX
DU(2) = —ALP4/R3% (C2D-3. %Y+T/R2) + ALP5%3. %C/R5% (S—Y*P*QR5)
DU( 3) = —ALP4xA3/R3+SDCD + ALP5%3. %G/R5* (T+D*P*QR5)
DU(C 4) = ALP4%3. *T/R5%A5 — ALP5%5. *C*P*QR/R2*A7
DU( 5) = 3. %X/R5*( ALP4* (C2D-5. *xY*T/R2) — ALP5%5. *C/R2* (S-Y*P*QR7) )
DU( 6) = 3.*X/R5%( ALP4x (2. +Ab)*SDCD — ALP5%5. %C/R2* (T+D*P*QR7) )
DU( 7) = DU(5)
DU( 8) = 3./R5% ( ALP4* (2. *Y*G2D+T+B5b) + ALP5*C* (S2D-10. *Y*S/R2-P+QR5*B7) )
DU( 9) = 3./Rbx ( ALP4xYxA5+SDCD — ALP5%C* ( (3. +A5) *G2D+Y*P+DR5*QR7) )
DU(10) = 3. *X/R5* (-ALP4* (S2D-T*DR5) — ALP5x%5. %C/R2* (T+D*P*QR7) )
DU(11) = 3. /R5%  (-ALP4* (D+B5%C2D+Y*C5%S2D) — ALP5*Cx ( (3. +A5) *C2D+Y*P+DR5*QR7) )
DU(12) = 3. /Rbx  (—ALP4+DxA5+SDCD —ALP5%C* (S2D-10. *D*T/R2+P*QR5*C7) )
=1, 12 R
[ U(D)=U(1)+POT2/P12%DU (1)
e ‘\J§H%E§::::> " Yensile-fault contribution
DU( 1) = 3.*X/R5* (-ALP4%S + ALP5* (C+xQ*QR5-Z))
DU( 2) = ALP4/R3% (S2D-3. *Y*S/R2) + ALP5%3. /R5% (G (T-Y+Y*Q*QR5) -Y*Z)
DU( 3) = —ALP4/R3% (1. —A3%SDSD) — ALP5%3. /R5% (G (S-D+D*Q*QR5) -D*Z)
DU( 4) = —ALP4xF3%S/R5%A5 + ALP5% (C+QR*QR5*A7-3. *Z/R5%Ab)
DU( 5) = 3. *X/R5* (-ALP4* (S2D-5. *Y*S/R2) — ALP5%5. /R2% (Cx (T-Y+Y*Q*QR7) -Y*Z) )
DU( 6) = 3.%X/R5*( ALP4*(1.-(2. +A5)*SDSD) + ALP5%5. /R2% (G (S-D+D*Q*QR7) -D*Z))
DU( 7) = DU(B)
DU( 8) = 3./Rbx (-ALP4x (2. *Y*S2D+S+B5) — ALP5%* (C* (2. *SDSD+10. *Y* (T-Y) /R2-Q*+QR5*B7) +7*B5) )
DU(C 9) = 3./R5% ( ALP4xYx (1. -A5*SDSD) + ALP5* (C* (3. +A5) *S2D-Y*DR5* (CxD7+7) ) )
DU(10) = 3. *X/R5* (~ALP4* (C2D+S*DR5) + ALP5% (5. *C/R2* (S-D+D*Q*QR7) —1. -Z*DR5) )
DU(11) = 3./R5%  ( ALP4x (D+B5%S2D-Y*C5%C2D) +ALP5* (G ((3. +A5) *S2D-Y+DR5*D7) -Y* (1. +Z*DR5)))
DU(12) = 3./R5* (-ALP4xDx (1. -A5%SDSD) —ALP5* (G (C2D+F10+D* (S-D) /R2-Q*QR5%C7) +Z* (1. +C5) ) )
=1, 12 R
[ U(D=U(D)+POT3/PI2+DU (1)
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DU (1)= ALP4%3. #X*D/R5 DU (7)= DU (5)

DU (2)= ALP4%3. *Y+D/R5 DU (8) = ALP4%3.*D/R5%B5

DU (3)= ALP4%C3/R3 DU (9) =—ALP4%3. *Y/R5C5

DU (4)= ALP4%3. *D/R5%A5 DU (10)=DU (6)

DU (5) =—ALP4%15. XY*D/R7 DU (11)=DU (9)

DU (6) =—ALP4*3. *X/R5%C5 DU (12) =ALP4*3. *D/R5* (2. +C5)

I=1, 12 a
[ UD)=U(1)+POT4/P12:DU (1)

DCCONO (ALPHA, DIP)

ALP1=(1. “ALPHA) /2. common /CO/ALP1, ALP2, ALP3, ALP4, ALP5,

ALP2=ALPHA/2.
ALP3= (1. ~ALPHA) /ALPHA SD, CD, SDSD, CDCD, SDCD, S2D, C2D

ALP4=1. -ALPHA

implicit real*8 (A-H, 0-2)

ALP5=ALPHA
|
P18=P12/360.
SD=sin (DIP*P18) data PI2/6.283185307179586/
CD=cos (DIP*P18) ] TR

yes

| CD | <EPS

SDSD=SD*SD
CDCD=CD*CD
SDCD=SD*CD
S2D=2. *SD*CD
G2D=CDCD-SDSD

DCCON1 (X, Y, D)

| implicit real*8 (A-H, 0-2) |
| data EPS/1.D-6/ |

| common  /CO/dummy (5) . SD. CD |

common /C1/ P,Q,S,T,XY,X2 Y2, D2, R, R2, R3, RS
P=Y*CD+D*SD QR, QRX, A3, A5, B3, C3, UY, VY, WY, UZ, VZ, WZ
Q=Y*SD-D*CD
S=P*+SD+Q+CD 1
T=P*+CD-Q*SD A3=1.-3. %X2/R2
— AB=1. -5, +X2/R2
ﬁ;;ﬁ:; B3=1.-3. ¥Y2/R2
Yo-Y4Y C3=1. %_*DZ/RZ
D2=D*D OR=3. *Q/R5
R2=X2+Y2+D2 QRX=5. *QR*X/R2
R=sqrt (R2) |
UY=SD-5. *Y*Q/R2

SO €D S DR

VY=S-5. ¥Y4P+Q/R2
- VZ=T+5. xD*P*Q/R2
R3R+R2 WY=UY+SD

RO=R3+R2 WZ=U7+CD
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‘ Flow chart of DC3D ‘

DC3D (ALPHA, X, Y, Z, DEPTH, DIP, AL1, AL2, AW1, AW2, DISL1, DISL2, DISL3,

UX, UY, UZ, UXX, UYX, UZX, UXY, UYY, UZY, UXZ, UYZ, UZZ, IRET) | implicit realx8 (A-H, 0-7)

real*4 ALPHA, X, Y, Z, DEPTH, DIP, POT1, POT2, POT3, POT4,
UX, UY, UZ, UXX, UYX, UZX, UXY, UYY, UZY, UXZ, UYZ, UZZ

u(I)=0. DUB (1) =0. dimension U(12), DUA(12)
DUA(I)=0.  DUC(I)=0. DUB (12). DUC (12)
—

~ [TAALPHA=ALPHA  ADIP=DIP |
| | Dpccono (AALPHA, ADIP) | |
1

l7=1
DD1=DISL1 DDZZ.DISLZ DD3=DISL3
X1 (1)=X-AL1 : :
XI (2)=X-AL2 | dimension XI(2),ET(2) |

yes
____________ IXT (1) [<EPS > X1 (1)=0

i real source :S - | data EPS/1.D-6/ |
i contribution X1(2)=0.

D=DEPTH+Z
P=Y+CD+D+SD  ET (1)=P-AW1
Q=Y*SD-D*CD  ET (2)=P-AW2 | common /C0/dummy (5), SD, CD

yes

( XI(1)#X1 (2) <O & ET(1)+ET(2)=0 )= IRET=1
(EHD%HDéO&HUHMQﬁO yes T

<
<

KXT(1)=0  KET(1)=0 it e !
KX1 (2)=0 KET (2)=0 , singular case 2 : extension of the edge

R12=sart (X (1) =2 + ET Q) %2 + 0xQ) | dimension KXI(2),KET(2)
R21=sqrt (XI (2) %2 + ET(1)%x2 + 0%Q)
R22=sqrt (XI (2) %2 + ET(2)%x2 + 0%Q)

1) = =
1)<0 & R22+XI (2)<EPS H== KXI (2)=1
1)<0 & R12+ET (2)<EPS H== KET (1) =1
1)

<0 & R22+ET(2)<EPS == KET (2) =1

-
o
A\ AA 4

[ DCCON2 (XI (J), ET(K), @, D, CD, KXI (K) , KET (J)) | |
UA(XI (J), ET(K). @, DD1, DD2, DD3, DUA)

I1=1,10,3

DU(I) =-DUA(I)
DU (I+1)=-DUA (I+1) *CD+DUA (1+2) *SD
DU (I1+2)=-DUA (I+1) +SD-DUA (I1+2) *CD

yes @

DU (10)=-DU (10)
DU(11)=-DU(11)
DU(12)=-DU(12)

1=1,12

es

J+K#3 U =U(I)+Dbu (1)
U =u-bu()

[«
¥
0
w
\ 4
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1=
| 1image source !

| contribution )
D=DEPTH-Z
P=Y*CD+D+SD  ET (1)=P-AW1
Q=Y*SD-D+CD  ET (2) =P-AW2

S

[ 0=0. ]
ET(1)=0.

__________________________

( XI (1)#XI (2) <0 & ET(1)*ET (2)=0

( ET(1)#ET (2) <0 & XI(1)#X1(2)=0 Y5
|

KXI(1)=0
KXI(2)=0 KET(2)=0

I
R12=sqrt (XI (1) %2 + ET(2)#%2 + Q*Q)
R21=sqrt (XI (2) %2 + ET (1) #%2 + Q*Q)
R22=sqrt (XI (2) *x2 + ET (2) %2 + Q*Q)

I
( X1(1)<0 & R21+XI Q) <EPS S
( XI(1)<0 & R22+XI Q) <EPS  JeS
(_ET(1)<0 & RI2+ET (Q)<EPS  jes
( ET(1)<0 & R22+ET (2)<EPS &S
K=1, 2 R
=1,2 ;

Ge——— e e e e
<

KET (1)=0 STTTTTTTTTTTTmm s '

yes

UX=0.  UXX=0.  UXY=0.
uy=0. UYX=0.  UYY=0.
Uz=0.  UZX=0.  UZY=0.

UXZ=0.
uyz=0.
uzz=0.

I DCCON2 (XI (J), ET (K), Q, SD, €D, KXI (K) , KET (J))

UA(XI (J), ET(K), Q, DD1, DD2, DD3, DUA)
UB (XI (J), ET(K), Q, DD1, DD2, DD3, DUB)
UC (XI (J),ET(K),Q, ZZ, DD1, DD2, DD3, DUC)

1=1,10,3 II

DU (D) DUA (1) +DUB (I) +Z*DUG (1)

DU (1+2)

DU(I+1);(DUA(I+1)+DUB(I+1)+Z*DUC(I+1))*CD - (DUA (I+2) +DUB (1+2) +Z+DUGC (1+2) ) *SD
=(DUA (1+1)+DUB (1+1) -Z*DUC (1+1) ) «SD + (DUA (1+2) +DUB (1+2) —~Z+DUC (1+2) ) *CD

yes @

DU (10)=DU (10) + DUC(1)
DU(11)=DU(11) + DUC(2)*CD - DUC (3)*SD
DU(12)=DU(12) - DUC(2)*SD - DUG (3)*CD

I1=1,12 >
T UH=0()+Du (D)
ko3 =2 T uM=u-du )
UX=U(1) _UXX=U@) UXY=U(7) _ UXZ=U(10)
W=U2) UYX=U(G) UYY=U(@®) UYz=u(i1)
UZ=U@3) UZX=U(6) UZY=U(®) UZZ=U(12)
end
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UA(XI, ET, @, DISL1, DISL2, DISL3, U)

| dimension U(12),DU(12) | | imllicit real*8 (Al 0-0)

/CO/ALP1, ALP2, ALP3, ALP4, ALP5
SD, CD, SDSD, GDCD, SDCD, S2D, C2D

/C2/X12,ET2,Q2,R,R2, R3,R5, Y, D, TT, ALX, ALE
X11,Y11,X32, Y32, EY, EZ, FY, FZ, GY, GZ, HY, HZ

XY=XI*Y11
QX=0X11
QY=0%Y11
DUCT) = TT/2. + ALP2*XT+QY cormmon
DUC 2) = ALP2%Q/R
DU( 3) = ALP1*ALE — ALP2*Q*QY
DU( 4) =-ALP1xQY - ALP2%X12+Q*Y32 common
DU( 5) = - ALP2%X1%Q/R3
DU( 6) = ALP1XY + ALP2*X1%Q2xY32
DU( 7) = ALP1*XY*SD + ALP2#XIFY + D/2. +X11
DU( 8) = ALP2*EY
DU( 9) = ALP1%(CD/R+QY#SD) — ALP2+Q+FY
DU(10) = ALP1*XY*CD + ALP2+XI+FZ + Y/2. #X11
DU(T1) = ALP2*EZ
DU(12) =-ALP1%(SD/R-QY+CD) - ALP2*Q*FZ
I=1, 12 .
[UM=UCDDISLT/PI2ADU(D) | | data P12/6. 283185307179586/
e pislog> LAl conribuiion |
DUC 1) = ALP2%Q/R
DUC2) = TT/2. + ALP2*ET*QX
DU( 3) = ALP1*ALX — ALP2xQQX
DU(C 4) = - ALP2xX1%Q/R3
DUCB) = -QY/2. — ALP2+ETQ/R3
DU( 6) = ALP1/R + ALP2%Q2/R3
DUCT) = ALP2*EY
DU( 8) = ALPT#D*X11 + XY/2.%SD + ALP2+ET*GY
DU( 9) = ALP1Y*X11 — ALP2*Q*GY
DU(10) = ALP2*EZ
DU(T1) = ALPT#Y*X11 + XY/2.%CD + ALP2+ET*GZ
DU(12) =-ALP1+D*X11 ~ ALP2*Q*GZ
I=1, 12 .
[ UD=U(1)+DISL2/PI2¥DU(]) |
T Sl
DU( 1) =-ALP1*ALE — ALP2*Q*QY
DU( 2) =-ALP1*ALX — ALP2*Q*QX
DUC3) = TT/2. — ALP2 (ET*QX+XI*QY)
DU( 4) =-ALP1xXY + ALP2*X1%Q2xY32
DU( 5) =-ALP1/R + ALP2%G2/R3
DU( 6) =-ALP1xQY - ALP2%Q+Q2xY32
DU( 7) =-ALP1%(CD/R+QY*SD) ~ ALP2*QxFY
DU( 8) =-ALP1+Y*X11 — ALP2*Q*GY
DU( 9) = ALP1*(D*X11+XY*SD) + ALP2xQ+HY
DU(10) = ALP1%(SD/R-QY+CD) - ALP2xQ*FZ
DU(11) = ALP1+D*X11 — ALP2+Q*GZ
DU(12) = ALP1* (Y*X11+XY*CD) + ALP2xQxHZ
I=1, 12 .
[ UD=U(1)+DISL3/PI2¥DU(]) |

»

end
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UB(XI, ET, @, DISL1, DISL2, DISL3, U) | dinension U(12),00(2) || implicit realx8 (A-H, 0-2)

common /CO/ALP1, ALP2, ALP3, ALP4, ALP5,
RD = R+D SD, €D, SDSD, €DCD, SDCD, S2D, G2D
D11=1. / (R*RD)
AJ2= XIxY/RD*D11 common /C2/X12, ET2,Q2,R,R2,R3,R5, Y, D, TT, ALX, ALE
AJ5=— (D+YxY /RD) *D11 X11,Y11, X32, Y32, EY, EZ, FY, FZ, GY, GZ, HY, HZ

RD2 = RD*RD
X=sqrt (X12+02) AI3 = (ET/RD+Y*Q/RD2-ALE) /2
Al4=1. /CDCD* (X1,/RD*SDCD Al4 = XIxY/RD2/2
+2. %atan ((ET (X+Q*CD) +Xs (R+X) *SD) / (XI* (R+X) *CD) ) AK1 = XI*Q/RD*D11
[« AK3 = SD/RD* (XI12+D11-1.)
A13= (Y*CD/RD-ALE+SD*1 og (RD)) /CDCD AJ3 =-XI/RD2* (02+D11-1. /2.)
AK1=XI% (D11-Y11xSD) /CD AJ6 =-Y/RD2x (XI2+D11-1./2.)
AK3=  (QxY11-Y%D11) /CD
AJ3= (AK1-AJ2%SD) /CD
AJ6= (AK3-AJ5%SD) /CD
XY=XI*Y11
AT1=-X1/RD*CD-AI4%SD
AI2= log(RD) +AI13%SD
AK2=1. /R +AK3%SD
AK4=XY*CD-AK1%SD
AJ1=AJ5%CD-AJ6%SD
AJ4=-XY-AJ2CD+AJ3%SD
=1, 12 .
DU(1) =—XI*QY —TT — ALP3*AI1%SD DU( 7) =—XI*FY — D*X11 + ALP3%( XY +AJ4)*SD
DU(2) =-Q/R + ALP3xY/RD*SD DU( 8) =-EY + ALP3x (1. /R+AJ5) *SD
DU(3) = QxQY — ALP3%AI12xSD DU( 9) = Q«FY — ALP3%( QY —AJ6)*SD
DU(4) = XI2%QxY32 — ALP3%AJ1%SD DU(10) =—XI*FZ — YxX11 + ALP3% AK1 %SD
DU(5) = XI*Q/R3 - ALP3%AJ2%SD DU(11) =—EZ + ALP3%Y*D11%SD
DU(6) =—XI*Q2xY32 — ALP3*AJ3*SD DU(12) = QFZ + ALP3% AK2 *SD
I=1, 12 I
[ UD=U(D)+DISL1/PI2¥DU(D) | | data P12/6.283185307179586/
L isiosg>  { dipslip contribution |
DU(1) =-Q/R + ALP3%AI3%SDCD DU( 7) =—EY + ALP3%AJ1%SDCD
DU(2) =—ET#QX — TT — ALP3*XI/RD*SDCD  DU( 8) =—ET*GY — XY*SD + ALP3*AJ2%xSDCD
DU(3) = GxQX + ALP3%A14%SDCD DU( 9) = QGY + ALP3%AJ3%SDCD
DU(4) = XI*Q/R3  + ALP3*AJ4x*SDCD DU(10) =—EZ — ALP3%AK3%SDCD
DU(5) = ET*Q/R3+QY + ALP3*AJ5+SDCD DU(11) =—ET#GZ — XY#CD — ALP3%XI*D11%SDCD
DU(6) =—-Q2/R3 + ALP3%AJ6%SDCD DU(12) = QGZ — ALP3%AK4xSDCD
I=1,12 _
[[UD=U(1)+DISL2/PI2¥DU(]) |
T N T,
DU( 1) = QxQY — ALP3%AI3%SDSD DU( 7) = Q«FY — ALP3%AJ1%SDSD
DU( 2) = QxOX + ALP3*XI/RD*SDSD ~ DU( 8) = QxGY - ALP3*AJ2%SDSD
DU( 3) = ET#QX+XI*QY-TT — ALP3%AI14%SDSD DU( 9) =—QxHY — ALP3%AJ3%SDSD
DU( 4) =-XI*Q2xY32 — ALP3*AJ4%SDSD DU(10) = Q«FZ + ALP3+AK3*SDSD
DU( 5) =-Q2/R3 — ALP3%AJ5%SDSD DU(11) = Q*GZ + ALP3%XI*D11%SDSD
DU( 6) = Q*Q2+Y32 — ALP3%AJ6%SDSD DU(12) =—Q+HZ + ALP3%AKA4%SDSD
I=1, 12 _
[ UD=U(1)+DISL3/PI2¥DU(]) |

end DC3D0/DC3D-9



UC(XI, ET,Q,Z DISL1,DISL2, DISL3,U) | dinension U(12),00(12) || implicit reals8 (A-H, 0-2

C = D+Z H = Q#CD-Z
X53= (8. *R2+9. #R*X1+3. *X12) * (X11%+3) /R2 ~ 732=  SD/R3-H*Y32
Y53=(8. *R2+9. *R+ET+3. #ET2) * (Y11%x3) /R2  753=3. *SD/R5-H*Y53

T
YO=Y11-X12xY32 XY=XIx*Y11

20=232-X12%753 QX=0=%X11 common /CO/ALP1, ALP2, ALP3, ALP4, ALP5
PPY=CD/R3+Q*Y32*SD QY=0xY11 SD, CD, SDSD, €DCD, SDCD, S2D, C2D
PPZ=SD/R3-Q*Y32xCD QR=3. *Q/R5

0Q=Zx%Y32+232+Z0 CQX=C*Q*X53 common /C2/X12, ET2,Q2,R,R2, R3,R5, Y, D, TT, ALX, ALE
QQY=3. *C*D/R5-QQ*SD CDR=(C+D) /R3 X11,Y11,X32, Y32, EY, EZ, FY, FZ, GY, GZ, HY, HZ
0QZ=3. *CY/R5-QQ+CD+Q*Y32 YY0=Y/R3-YO0*CD

DU( 1) = ALP4xXY*CD — ALP5%X1%Q*Z32
DU( 2) = ALP4x(CD/R+2. *QY*SD) — ALP5%C*Q/R3
DU( 3) = ALP4xQY*CD — ALP5% (C*ET/R3-Z*Y11+X12%Z32)
DU( 4) = ALP4xY0+CD — ALP5%Q+*Z0
DU( 5) =-ALP4x%XI*(CD/R3+2. *Q*Y32%SD) + ALP5%CxXI*QR
DU( 6) =—ALP4xXI*QxY32*CD + ALP5%XI* (3. *C*ET/R5-QQ)
DU( 7) =-ALP4xX1%PPY*CD — ALP5*X1%QQY
DU( 8) = ALP4%2.*(D/R3-Y0*SD) *SD-Y/R3*CD — ALP5* (CDR*SD-ET/R3—C*Y*QR)
DU( 9) =-ALP4%Q/R3+YY0*SD + ALP5* (CDR*CD+C+D*QR— (YO*CD+Q+Z0) *SD)
DU (10) = ALP4xXI*PPZ%CD — ALP5*X1%QQZ
DU(11) = ALP4%2. *(Y/R3-Y0*CD) *SD+D/R3*CD — ALP5% (CDR*CD+C*D*QR)
DU(12) = YY0*CD — ALP5* (CDR*SD-C*Y*QR-Y0xSDSD+Q*Z0*CD)
I=1, 12 _
| U1)=U(D)+DISL1/PI2+DU(I) | | data PI12/6.283185307179586/

L Risi o> L Aslin conribution

DU( 1) = ALP4xCD/R - QY«SD - ALP5*C*Q/R3

DU( 2) = ALP4xY*X11 — ALP5*C*ET*Q*X32

DU( 3) = -DkX11 — XY*SD - ALP5*C (X11-Q2+X32)

DU ( 4) =-ALP4xXI1/R3%CD + ALP5*C#XI*QR + XI*Q*Y32%SD

DU( 5) =-ALP4xY/R3 + ALP5*C+ET*QR

DU( 6) = D/R3 - YOxSD  + ALP5xC/R3x(1.-3.*Q2/R2)

DU( 7) =-ALP4+ET/R3 + YO*SDSD - ALP5# (CDR*SD-C*Y*QR)

DU( 8) = ALP4*(X11-Y*Y*X32)  — ALP5#C ((D+2. *Q*CD) *X32-Y*ET*Q*X53)

DU( 9) = XI*PPY«SD+Y#D*X32  + ALPS5*C ((Y+2. *Q*SD) *X32-Y*Q2*X53)

DU(10) = —-Q/R3+YO*SDCD ~ — ALP5# (CDR*CD+C+D*QR)

DU(11) = ALPA*Y*D*X32 — ALP5*C* ( (Y-2. #Q*SD) #X32+D*+ET*Q*X53)

DU(12) =-XI*PPZ#SD+X11-D*D*X32- ALP5*C ((D-2. *¥Q*CD) ¥X32-D*Q2*X53)
=1, 12 .

| U(D)=0 (1) +DISL2/P12*DU (D) |
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DU( 1) =-ALP4x (SD/R+QY*CD) - ALP5* (Z%Y11-Q2%Z32)

DU( 2) = ALP4%2.*XY*SD + D*X11 = ALP5*Cx* (X11-02%X32)

DUC( 3) = ALP4x (Y*X11+XYCD) + ALP5#Q* (C+ET*X32+X1+Z32)

DU( 4) = ALP4*XI/R3+SD + XI*QxY32%CD + ALP5%XIx (3. *C*ET/R5-2. *Z32-Z0)

DU( 5) = ALP4%2.Y0xSD - D/R3 + ALP5*C/R3x (1. -3. xQ2/R2)

DU( 6) =—-ALP4%YYO - ALP5* (CxET*QR-Q*Z0)

DU( 7) = ALP4x(Q/R3+Y0*SDCD) + ALP5* (Z/R3*CD+C*D*QR-Q*+Z0*SD)

DU( 8) =-ALP4%2. *XI1«PPY*SD — Y*D*X32 + ALPS5* Gk ((Y+2.*Q*SD) *X32-Y*Q2*X53)

DU( 9) =-ALP4x (XI*PPY#CD-X11+Y*Y*X32) + ALP5* (C* ((D+2. #Q*CD) *X32-Y*+ET*QxX53) +XI*+QQY)

DU(10) = —ET/R3+Y0*CDCD — ALP5%* (Z/R3%SD-C*Y*QR-YO0*+SDSD+Q+Z0*CD)

DU(11) = ALP4*2. *XI1+PPZ*SD-X1+D#D*X32 — ALP5*Cx* ((D-2. *Q*CD) *X32-D*Q2+X53)

DU(12) = ALP4* (XI*+PPZ*CD+Y*D*X32) + ALPS* (Cx ((Y=2. *xQ*SD) *X32+D+ET*Q*X53) +X1*QQZ)
I=1,12 .

| U(D=U (1) +DISL3/PI2%00 (D) |

»
L

end DC3D0/DC3D-10



DCCONO (ALPHA, DIP)

ALP2=ALPHA/2.

ALP4=1.-ALPHA
ALP5=ALPHA

ALP1=(1. -ALPHA) /2
ALP3=(1. —ALPHA) /ALPHA

|
P18=P12/360.

SD=sin (DIP*P18)
CD=cos (DIP*P18)

| CD | <EPS

yes

implicit real*8 (A-H, 0-2)

common /CO/ALP1, ALP2, ALP3, ALP4, ALP5
SD, €D, SDSD, CDGD, SDCD, S2D, C2D

data PI2/6.283185307179586/
data EPS/1.D-6/

SDSD=SD*SD
CDCD=CD*CD
SDCD=SD*CD
S2D=2. *SD*CD
G2D=CDCD-SDSD

DCCON2 (XI, ET, @, SD, CD, KXI, KET)

XI12=XI*X1
ET2=ET+ET
02=0+Q
R2=X2+Y2+D2
R=sart (R2)

lHI yes

R3=R+R2
R5=R3xR2
Y=ET*CD+Q*SD
D=ET+SD-Q=CD

IH: yes

| imollicit real+s (AH, 0-7)

| data EPS/1.D-6/ |

| common /CO/dummy (5), SD, CD |

common /C2/X12,ET2,Q2,R,R2, R
X11,Y11,X32, Y32, EY, E

3
Z

R5,Y,D, TT, ALX, ALE
FY,FZ, GY, GZ, HY, HZ

[ TT=atan (XIxET/@R)) | [ T1=0. ]

<

KXI=1

yes

RXI=R+XI
ALX=log (RXI)
X11=1. / (R+RXI)

X32= (R+RX1) #X11%X11/R

ALX=-1og (R-XI)
X11=0
X32=0

<
<

KET=1

b

y

RET=R+ET
ALE=log (RET)

EY = SD/R - Y+Q/R3
EZ = CD/R + D*Q/R3

| FY = D/R3 + XI2#Y32xSD

ALE=-10g (R-ET)

FZ = Y/R3 + XI2xY32*CD

Y11=1. / (R¥RET) Y11=0

GY = 2. xX11xSD — Y*Q*X32
GZ = 2. *X11xCD + D*+Q*X32

Y32= R¥RET) #Y11%Y11/R | LY32Z0

< I

<

HY = D+QxX32 + XI*Q*Y32+SD
HZ = Y*QxX32 + XI*Q*Y32+CD
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