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Fields
gtd_zx, gtd_xy, gtd_xz, gtd_yy, gtdyz, gtd_zz, Atd_xx, Atd_xy, Atd_xz, Atd_yy,
Atd_yz, Atd_zz, Gamh_x, Gamh_y, Gamh_z, Betau_x, Betau_y, Betau_z, Alpha, chi,
trK, theta, phiR, pheR, phil, phel, piR, peR, pil, pel

Spatial Coordinates

x?y?’z

Time Coordinate
t

Parameters



Parameter
chi_floor
nstars
amp_phi
vl
omegai
VT2
omega2
xcenteri
ycenteri
zeenteri
xeenterz2
ycenter2
zcenter2
lambda_o
gtd_xx_asymptotic
gtd_xy_asymptotic
gtd_xz_asymptotic
gtd_yy_asymptotic
gtd_yz_asymptotic
gtd_zz_asymptotic
Atd_rx_asymptotic
Atd_xzy_asymptotic
Atd_xz_asymptotic
Atd_yy_asymptotic
Atd_yz_asymptotic
Atd_zz_asymptotic
Gamh_x_asymptotic
Gamh_y_asymptotic
Gamh_z_asymptotic
Betau_x_asymptotic
Betau_y_asymptotic
Betau_z_asymptotic
Alpha_asymptotic
chi_asymptotic

tr K _asymptotic

Type
REAL
INT
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL

Default value )
0.0001

1
0.000001
Not set
Not set
Not set
Not set

0

(0]




Auxiliary Fields
phi2

Auxiliary Variables
decay_factor, kappa_cc, kappa_z1, kappa_z2, sfmass, feta, chi_maz, inv_chi, detgtd,

tdetgtd, gtu_xz, gtu_xy, gtu_xz, gtu_yy, gtuyz, gtu_zz, gau_tt, gau_tr, gau_ty, gau_tz,
g4u-TT, g4u-TY, g4u-Tz, g4u-yy, gau-yz, gqu-zz, d-phiRqd-t, d_phiR4d_z, d_phiR4d.y,
dphiR4d_z, dphiRqu_t, d_phiRqu_x, d_phiRqu_y, d_phiR4qu_z, d_phil4d_t, d_philqd_x,
d_philad_y, d_phil4d_z, d_philqu_t, d_philqu_x, d_philqu_y, d_philqu_z, d_pheR4d_t, d_phe R4d_x,
d_pheRad_y, d_pheR4d_z, d_pheR4u_t, d_pheRqu_x, d_pheRqu_y, d_pheR4qu_z, d_phel4d_t,
d_phelqd_z, d_pheljqd_y, d_phelqd_z, d_phelqu_t, d_phelqu_x, d_phelqu_y, d_phelqu_z,
dphiqsq, dpheqsq, sfVi, sfVe, dVdphiz2, dVdphe2, T'sfu_tt, Tsfutx, Tsfu_ty, Tsfutz,
Tsfu_xx, Tsfuxy, Tsfuxz, Tsfuyy, Tsfuyz, Tsfu_zz, Tu_tt, Tutx, Tu_ty, Tutz,
Tuzx, Tu_xy, Tuxz, Tuyy, Tuyz, Tu_zz, rho ADM, Jtd_ADM x, Jtd_ ADM _y, Jtd_ADM _z,
Betatd_x, Betatd_y, Betatd_z, pTtd_ADM xx, pTtd_ ADM _xy, pTtd_ADM xz, pTtd_ ADM _yy,
pTtd_ ADM yz, pTtd_ ADM _zz, tr_pT, Atud_xx, Atud_xy, Atud_xz, Atud_yz, Atud_yy,
Atud_yz, Atud_zx, Atud_zy, Atud_zz, trAt, Atu_rz, Atu_zy, Atu_xz, Atu_yy, Atu_yz,
Atu_zz, Ctd_xxx, Ctd_zxzy, Ctd_xxz, Ctd_xryy, Ctd_ryz, Ctd_xzz, Ctd_yxx, Ctd_yzy,
Ctd_yxz, Ctd_yyy, Ctd_yyz, Ctd_yzz, Ctd_zxzx, Ctd_zzxy, Ctd_zxz, Ctd_zyy, Ctd_zyz,
Ctd_zzz, Ctxxx, Ctaxxy, Ctaxxz, Ctayy, Ctayz, Ctazz, Ctyzz, Ctyxy, Ctyzrz,
Ctyyy, Ctyyz, Ctyzz, Ctzaxx, Ctzzy, Ctzxz, Ct_zyy, Ct_zyz, Ct_zzz, div_Beta,
d_div_Beta_z, d_div_Beta_y, d_div_Beta_z, Gamt_x, Gamt_y, Gamt_z, Zu_x, Zuy, Zu_z,
Rpd_zxz, Rpd_xy, Rpd_xz, Rpd_yy, Rpd_yz, Rpd_zz, Rtd_zx, Rtd_ry, Rtd_rz, Rtd_yy,
Rtd_yz, Rtd_zz, Rscalar, Psi1_xx, Psi1_xy, Psi1_xz, Psi1_yy, Psi1 yz, Psii_zz, trPsi1,
Psi1TF xx, PsiiTF xy, PsiiTF xz, PsiiTF yy, PsiiTF yz, PsiiTF _zz

Analysis Fields
Rscalar, HamCon, MomCon_x, MomCon_y, MomCon_z, trA, detgtm1, M_ADM _sur f,
Jz_ADM _surf, N_Noetheri, N_Noethere, M_Komar, Jz_Komar, psiqR, psiql, Z _,
Zy, 2z

Auxiliary Analysis Variables

kappa_cc, kappa_z1, kappa_z2, sfmass, feta, inv_chi, detgtd, idetgtd, gtu_zx,
gtu-ry, gtuzz, gtuyy, gtuyz, gtuzz, g4d-tt, gad iz, g4d-ty, g4d-tz, g4d zz, g4d xy,
g4d_xz, gad yy, g4d yz, g4d zz, gqu tt, gau_tx, gqu ty, g4u tz, gau xrx, g4u Ty, g4u Tz,
gau_yy, gau_yz, gau_zz, d_phiRad_t, d_phiR4d_x, d_phiR4d_y, d_phiR4d_z, d_phiR4qu_t,
dphiRqu_x, dphiRqu_y, d_phiRqu_z, d_phil4d_t, d_philqd_x, d_phil4d_y, d_philqd_z,
dphilqu_t, d_philqu_x, dphilqu_y, d_philqu_z, d_pheR4d_t, d_pheR4d_x, d_pheR4d_y,
d_pheR4d_z, d_pheRqu_t, d_pheRqu_z, d_phe Rqu_y, d_pheRqu_z, d_phel4d_t, d_phel4d_x,
d_phelqd_y, d_phelqd_z, d_phelqu_t, d_phelqu_x, d_phelqu_y, d_phel4u_z, dphi4sq, dphe4sq,
sfVi,sfVe, Tsfutt, Tsfutzx, Tsfuty, Tsfutz, T'sfuzxx, Tsfuzy, Tsfu_xz, T'sfu_yy,
Tsfuyz, Tsfuzz, Tutt, Tutx, Tuty, Tutz, Tuxz, Tuxy, Tu xz, Tuyy, Tuyz,
Tu_zz, tho, ADM, Jtd_ADM _x, Jtd_ ADM _y, Jtd_ADM _z, Atud_xx, Atud_xy, Atud_zz,
Atud_yx, Atud_yy, Atud_yz, Atud_zz, Atud_zy, Atud_zz, Atu_zx, Atu_xy, Atu_xz, Atu_yy,
Atu_yz, Atu_zz, Ctd_xxx, Ctd_xzy, Ctd_xzz, Ctd_xyy, Ctd_zyz, Ctd_xzz, Ctd_yxx, Ctd_yxy,
Ctd_yxz, Ctd_yyy, Ctd_yyz, Ctd_yzz, Ctd_zxzx, Ctd_zzxy, Ctd_zxz, Ctd_zyy, Ctd_zyz,
Ctd_zzz, Ctxzx, Ct_xxy, Ctxzxz, Ctxyy, Ct_xyz, Ctxzz, Ctyzz, Ctyzy, Ctyxz,
Ctyyy, Ctyyz, Ctyzz, Ct_zzx, Ct_zzy, Ct_zxz, Ct_zyy, Ct_zyz, Ct_zzz, Gamt_z,
Gamt_y, Gamt_z, Zu_x, Zuy, Zu_z, Rpd_rx, Rpd_xy, Rpd_xz, Rpd_yy, Rpd_yz, Rpd_zz,



Rtd_xx, Rtd_xy, Rtd_rz, Rtd_yy, Rtd_yz, Rtd_zz, uph_x, uph_y, uph_z, ur_x, ur_y, ur_z,
uthd_x, uthd_y, uthd_z, uth_x, uth_y, uth_z, wphph, vph_x, vph_y, vph_z, wrph, wrr, vr_x,
vr_y, vr_z, wthph, wthr, wthth, vth_z, vth_y, vth_z, dSigma_x, dSigma_y, dSigma_z,
Td_tt, Td tx, Tdty, Td tz, Td_xx, Td xy, Tdxz, Tdyy, Tdyz, Td zz, TT, EWeyl _xz,
EWeyl_xy, EWeyl_xz, EWeyl_yy, EWeyl_yz, EWeyl_zz, Del_Kd_xxx, Del Kd_xxy,
Del_ Kd xxz, Del Kd yxx, Del Kdyzry, Del Kdyxz, Del Kd_zxx, Del Kd_zxy, Del Kd_zxz,
Del_Kd_xyy, Del Kd_xyz, Del Kd_yyy, Del_Kd_yyz, Del Kd_zyy, Del_ Kd_zyz, Del Kd_xzz,
Del Kd_yzz, Del Kd_zzz, BWeyl_xx, BWeyl xy, BWeyl_ xz, BWeyl_yr, BWeyl_yy,
BWeyl yz, BWeyl_zx, BWeyl_zy, BWeyl_zz, mmR_xx, mmR_ry, mmR_xz, mmR_yy,
mmR_yz, mmR_zz, mmlI _xx, mml_xy, mml_zz, mml_yy, mml yz, mmlil _zz

Imported Models
ModelName

Region

main
Interior models
ModelName

Spatial Domain

Coordinate Min Max
2 —4 4
Y —4 4
—4 4

.

Initial Conditions




The condition is:
1

cgamme = ———— (1)
V1 — vzt vzt

pos_xr = x — xcenteri (2)

pos_y =y — ycenteri (3)

pos_z = z — zcenteri (4)

r = max{\/cgamma cgamma pos_r pos_xt + pos_y pos_y + pos_z pos_£59.0001 }

PSLp =0 (6)
readFromFileQuintic(1, 1,7, psi_p, 0) (7)
drpsip =0 (8)
readFromFileQuintic(1, 1,7, drpsi_p, o) (9)
alpha_p = o (10)
readFromFileQuintic(1, 1,7, alpha_p,0) (11)
dralpha_p = o (12)
readFromFileQuintic(1, 1,7, dralpha_p,0) (13)
phi_p =0 (14)
readFromFileQuintic(z, 1,7, phi_p,0) (15)
drphi_p =0 (16)
)
readFromFileQuintic(1, 1,7, drphi_p,0) (17)

2 alpha_p®
Bo = cgamma \/1 _ L i e a.p4a L (18)
psi_p




The condition is applied when:
nstars = 2 (82)

The condition is:
1

cgamma = —————— (83)
V1 —vzr2 vz2

pos_x = x — xcenter2 (84)

pos_y = y — ycenterz (85)

pos_z = z — zcenter2 (86)

r =max{+/cgamma cgamma pos_t pos_t + pos_y pos_y + pos_z pos(879.0001}

Psip =0 (88)
readFromFileQuintic(z, 1,7, psi_p, 0) (89)
drpsi_p =0 (90)
readFromFileQuintic(1, 1,7, drpsi_p,0) (91)
alpha_p = o (92)
readFromFileQuintic(1, 1,7, alpha_p, 0) (93)
dralpha_p = o (94)
readFromFileQuintic(1, 1,7, dralpha_p, o) (95)
phip=o0 (96)
readFromFileQuintic(1, 1, r, plé,i,p, 0) (97)
drphi_p = o (98)
readFromFileQuintic(1, 1,7, drphi_p,0) (99)




The condition is:

phi2 = (phiR phiR + phil phil + pheR pheR + phel phel) (158)

Segment interactions

Interaction 1
Target segments: x-Lower, x-Upper, y-Lower, y-Upper, z-Lower, z-Upper

interaction

Analysis Field Equations

Analysis field equation
Rscalar = Op(x,y, z,t) (159)

Op(z,y, z,t) = + (chi Rtd_xx + Rpd_zz) gtu-xx+2 (chi Rtd_ry+ Rpd_xy) gtu_xy
+ 2 (chi Rtd-xz+ Rpd_xz) gtu_zz + (chi Rtd_yy + Rpd_yy) gtu_yy

+ 2 (chi Rtd_yz + Rpd_yz) gtu_yz + (chi Rtd_zz + Rpd_zz) gtu_zz

(160)

Analysis field equation
HamCon = Op(x,y, z,t) (161)

Op(z,y,z,t) = + (=16 m tho_ ADM) + (chi Rtd_xzx + Rpd_xx) gtu_zx
+2 (chi Rtd_xy+Rpd_zy) gtury+2 (chi Rtd_xz+ Rpd_xz) gtu_xz
+ (chi Rtd_yy + Rpd_yy) gtu_yy + 2 (chi Rtd_yz+ Rpd_yz) gtu_yz
+ (chi Rtd_zz + Rpd_zz) gtu_zz + (—Atd_xx Atu_xx)
+ (—2 Atd_xy Atu_zxy) + (—2 Atd_xz Atu_zz)
+ (—Atd_yy Atu_yy) + (—2 Atd_yz Atu_yz)
+ (—Atd_zz Atu_zz) + .6666666666666667 trK >
(162)




Analysis field equation
MomCon_x = Op(x,y, z,t) (163)

Op(zx,y, z,t) = —1.500000000000000 inv_chi Atud_zx 0,chi
—8 7w Jtd_ADM _x inv_chi
— 1.500000000000000 inv_chi Atud_xx O.chi
— 1.500000000000000 inv_chi Atud_yx Oychi + gtu_rx 0, Atd _xx
+ gtu_zy 0, Atd_xy + gtu_rz 0, Atd_xz + gtu_zry 0y Atd_xx
+ gtu_yy 0y Atd_xy + gtu-yz OyAtd_xz + gtu_xz 0,Atd_xx
+ gtuyz 0, Atd_xy + gtu_zz 0,Atd_rz — Ct_xxx Atud_zz
— Ct_zxy Atud_yx — Ct_xxz Atud_zzx — Ct_yxzr Atud_ry
— Ctyzy Atud_yy — Ct_yxrz Atud_zy — Ct_zxx Atud_zz
— Ct_zzxy Atud_yz — Ct_zxz Atud_zz — Gami_x Atd_xx
— Gamt_y Atd_zy — Gamt_z Atd_rz — .6666666666666667 O trK
(164)

Analysis field equation
MomCon_y = Op(z,y, z,t) (165)

Op(z,y, z,t) = —1.500000000000000 inv_chi Atud_xy O,chi
— 1.500000000000000 inv_chi Atud_zy 0,chi
— 1.500000000000000 inv_chi Atud_yy Oychi
— 8w Jtd_ADM _y inv_chi + gtu_rx 0, Atd_ry
+ gtu_zry O, Atd_yy + gtu_rz 0, Atd_yz + gtu_xy 0, Atd_zy
+ gtu_yy 0, Atd_yy + gtu_yz 0,Atd_yz + gtu_xz 0, Atd_zy
+ gtu_yz 0, Atd_yy + gtu_zz 0, Atd_yz — Ct_zxy Atud_xx
— Ctaxyy Atud_yx — Ct_xyz Atud_zx — Ct_yzry Atud_xy
— Ctyyy Atud_yy — Ct_yyz Atud_zy — Ct_zxy Atud_xz
— Ct_zyy Atud_yz — Ct_zyz Atud_zz — Gamt_x Atd_xy
— Gamt_y Atd_yy — Gamt_z Atd_yz — .6666666666666667 OytrK
(166)




Analysis field equation
MomCon_z = Op(z,y, z,t) (167)

Op(x,y, z,t) = —Ct_zxz Atud_rz — Ct_zyz Atud_yz — Ct_zzz Atud_zz
— Gamt_x Atd_xz — Gamt_y Atd_yz — Gamt_z Atd_zz
— 1.500000000000000 inv_chi Atud_xz O,chi
— 1.500000000000000 inv_chi Atud_yz Oychi
— 1.500000000000000 inv_chi Atud_zz 0,chi
— 8w Jtd_ADM _z inv_chi + gtu_rx 0, Atd_zz
+ gtu_xy 0, Atd_yz + gtu_xz 0, Atd_zz + gtu_zy 0y Atd_xz
+ gtu_yy 0y Atd_yz + gtu_yz 0yAtd_zz + gtu_xz 0, Atd_xz
+ gtu_yz 0, Atd_yz + gtu_zz 0,Atd_zz — Ct_xxz Atud_xx
— Ct_xyz Atud_yx — Ct_xzz Atud_zx — Ct_yzz Atud_xy
— Ctyyz Atud_yy — Ct_yzz Atud_zy — .6666666666666667 O, tr K

(168)

Analysis field equation
trA = Op(z,y,z,t) (169)
Op(z,y,z,t) = +Atud_zxx + Atud_yy + Atud_zz (170)

Analysis field equation
detgtmi = Op(x,y, z,t) (171)
Op(z,y,z,t) = +detgtd + (—1.0) (172)

Analysis field equation
M_ADM _surf = Op(x,y, z,t) (173)




Op(x,y, z,t) = +.1989436788648692¢ — 1 chi Gamt_z dSigma_x
+ .1989436788648692¢ — 1 chi Gamt_y dSigma_y
.1989436788648692¢ — 1 chi Gamt_z dSigma_z

_|_

tu_zx dSigma_x .
+ .1250000000000000 J J Ozchi
+

™

gtu_xy dSigma_x )
.1250000000000000 Oychi

T

gtu_xz dSigma_x .

.1250000000000000 0,chi
T

tu_zy dSt ,

gtu_xy dSigma-y 0. chi
s

tu_yy dS't ,

gtu-yy aorgma-y d,chi

_|_

+ .1250000000000000 (174)

~+ .1250000000000000

T

tu_yz dSt g .

gtu_yz dSigma_y o, chi
7

tu_xz dSigma_z .
+ .1250000000000000 g g Ogchi
T

+ .1250000000000000

tu_yz dSigma_z .
+ .1250000000000000 gru-y g Oychi

7r

gtu_zz dSigma_z )

+ .1250000000000000 0,chi
T

Analysis field equation
Jz_ ADM _surf = Op(z,y, z,t) (175)

Op(z,y, 2,t) = +.3978873577297384€
— 1 chi (uph_v (.3333333333333333 trK gtu zz + Atu_x7)
+ uph_y (.3333333333333333 trK gtuzy + Atu_zy)
+ uph_z (.3333333333333333 trK gtu_zz + Atu_zz)) dSigma_x
+.3978873577297384€
— 1 chi (uph-v (.3333333333333333 trK gtu-zry + Atu_ry)
+ uph-y (.3333333333333333 IrK gtu-yy + Atu_yy)
+ uph-z (.3333333333333333 trK gtu-yz + Atu-yz)) dSigma-y
+.3978873577297384€
— 1 chi (uph-v (.3333333333333333 trK gtu-rz + Atu_zz)
+ uph_y (.3333333333333333 trK gtuyz + Atu_yz)
+ uph_z (.3333333333333333 trK gtu_zz + Atu_zz)) dSigma_z
(176)

10




Analysis field equation

N _Noetheri = Op(z,y, z,t) (177)
1. phil piR — 1. phiR pil
Op(x7 y7 z’ t) = —2.0 chi1.500000000000000 (178)
Analysis field equation
N _Noethere = Op(z,y, z,t) (179)
(—1. pel pheR) + 1. peR phel
Op(l‘, Y, z, t) = —2.0 i 1-500000000000000 (180)
Analysis field equation
M_Komar = Op(z,y, z,1) (181)
Op(x7y>zat) = (182)

Alpha Alpha

+2

Alpha

(—.5 TT gqd_tt)+Td_tt 4 (_ ((=.5 TT g4d_tx)+Td_tx) Betau_:v) T (_ ((=.5 TT g4d_ty)+Td_i

ty) Betau_y) n (_((;.5

-1.500000000000000
chi*®

Analysis field equation
Jz_Komar = Op(z,y, z,t)

Op(z,y,2,t) =
((=.5 TT g4d_tx)+Td_tx) vph_x + (= ((=.5 TT g4d_zx)+Td_zz) Betau_z vph_z
Alpha Alpha

(183)

(184)

" g4d_zy)+Td_xy) Betau_g

) 4 (_((—-5 71

Alpha

Analysis field equation

psi4gR = Op(x,y, z,t)

11

(185)




Op(z,y, z,t) = +max{.1e — 9, Va2 + y> + 22} ((—BWeyl_zz mml_zx)
+ EWeyl_rx mmR_zx + (—BWeyl_yz mmlI_xy)
+ 2 EWeyl-xy mmR_zy + (—BWeyl_zx mml_xz)
+ 2 EWeyl-xz mmR_xz + (—BWeyl_zy mml_zy)
+ (—=BWeyl_yy mmlI _yy) + EWeyl_yy mmR_yy
+ (—=BWeyl_zy mmlI yz) + 2 EWeyl_ yz mmR_yz
+ (=BWeyl_xz mml xz) + (—BWeyl_yz mmlI _yz)
+ (—BWeyl_zz mml_zz) + EWeyl_zz mmR_zz)
(186)

Analysis field equation
psi4l = Op(x,y, 2,1) (187)

Op(z,y, z,t) = + max{.1e — 9,/2> + y> + 22} (BWeyl-zx mmR_zx
+ EWeyl_xx mml_zxx + BWeyl_yxr mmR_xy
+ 2 EWeyl_xy mmlI_xy + BWeyl_zx mmR_xz
+2 EWeyl_xz mml _xz + BWeyl_xy mmR_xy
+ BWeyl_yy mmR_yy + EWeyl_yy mmlI_yy + BWeyl_zy mmR_yz
+2 EWeyl_yz mmlI_yz+ BWeyl vz mmR_xz
+ BWeyl_yz mmR_yz+ BWeyl_zz mmR_zz+ EWeyl_zz mml _zz)

(188)
Analysis field equation
7.3 = Op(x,y, ,t) (189)
Op(z,y,2,t) = +Zuz (190)
Analysis field equation
Zy = O0p(z,y,2,1) (191)
Op(z,y,2,t) = +Zuy (192)
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Analysis field equation
Z z= Op(wayazat) (193)

Op(x,y,z,t) = +Zu_z (194)

Auxiliary Analysis Equations

Auxiliary analysis variable equation

kappa_cc = Op(x,y, z,t) (195)
Op(z,y, 2, )
Ro eta_damping_exp
= +min{p_kappa_cc, p_kappa_cc <max [1c—o, \/m}> }
(196)
Auxiliary analysis variable equation
kappa_z1 = Op(z,y, z,t) (197)
Op(z,y, 2, t)
Ro eta_damping_exp
= +min{p_kappa_z1, p_kappa_z1 <max{.1e -y \/m}) }
(198)
Auxiliary analysis variable equation
kappa_z2 = Op(zx,y, z,1) (199)
Op(x7 y’ Z’ t)
Ro eta_damping_exp
= +min{p_kappa_z2, p_kappa_z2 (max{.le . \/m}> }
(200)

13




Auxiliary analysis variable equation

sfmass = Op(z,y, z,t) (201)
Op(z,y, 2,1)
Ro eta_damping_exp
= +min{p_sfmass, p_sfmass <max{.1e iy m}> }
(202)
Auxiliary analysis variable equation
feta = Op(x,y, z,t) (203)
Op(z,y, 2, 1)
Ro eta_damping_exp
= i _feta,p_fet
+min{p_feta,p_feta (max{.le—g, —:c2+y2+22}) }
(204)
Auxiliary analysis variable equation
inv_chi = Op(z,y, z,t) (205)
1
t) =+——= 2
Op(ay.2.8) =+ (206)
Auxiliary analysis variable equation
detgtd = Op(x,y, z,t) (207)

Op(x,y, z,t) = +gtd_yy gtd_zz gtd_xx + (—gtd_yy gtd_xz*) + (—gtd_zz gtd_xy>)
+ (—gtd_yz® gtd_zz) + 2 gtd_yz gtd_zy gtd_xz
(208)

14




Auxiliary analysis variable equation

idetgtd = Op(z,y, z,t) (209)
1

(@) ) = 210
Auxiliary analysis variable equation

gtu_zz = Op(x,y, z,t) (211)

Op(z,y, z,t) = +idetgtd (gtd_yy gtd_zz — gtd_yz?) (212)
Auxiliary analysis variable equation

gtuzy = Op(z,y, 2,t) (213)

Op(z,y, z,t) = +idetgtd ((—gtd-zy gtd_zz) + gtd_yz gtd_zz) (214)

Auxiliary analysis variable equation

gtuzz = Op(z,y, 2,1)

Op(z,y, z,t) = +idetgtd (gtd_xy gtd_yz — gtd_yy gtd_zz)

(215)

(216)

Auxiliary analysis variable equation

gtu_yy = Op(x,y, z,1)

Op(x,y, z,t) = +idetgtd (gtd_xx gtd_zz — gtd_xz?)

(217)

(218)
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Auxiliary analysis variable equation

gtu_yz = Op(x,y, z,t) (219)

Op(x,y, z,t) = +idetgtd ((—gtd_xx gtd_yz) + gtd_ry gtd_xz) (220)
Auxiliary analysis variable equation

gtu_zz = Op(x,y, z,t) (221)

Op(z,y, z,t) = +idetgtd (gtd_zxx gtd_yy — gtd_zy?) (222)
Auxiliary analysis variable equation

gad_tt = Op(x,y, z,t) (223)

Op(z,y, z,t) = + (—Alpha®) + inv_chi (gtd_rx Betau_x?

+ 2 gtd_zy Betau_-y Betau_x + 2 gtd_xz Betau_z Betau_z
+ gtd_yy Betau_y® + 2 gtd_yz Betau_z Betau_y + gtd_zz Betau_z*)

(224)

Auxiliary analysis variable equation

g4d_tx = Op(z,y, z,1)

(225)

Op(x,y, z,t) = +inv_chi (gtd_rz Betau_x + gtd_ry Betau-y + gtd_rz Betau_z)

(226)

Auxiliary analysis variable equation

g4d_ty = Op(z,y, 2,1)

(227)

Op(z,y,z,t) = +inv_chi (gtd_xy Betau_x + gtd_yy Betau_y + gtd_yz Betau_z)

(228)
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Auxiliary analysis variable equation

g4d_tz = Op(z,y, z,1)

(229)

Op(x,y, z,t) = +inv_chi (gtd_rz Betau_x + gtd_yz Betau_y + gtd_zz Betau_z)

(230)

Auxiliary analysis variable equation
g4d-rz = Op(z,y, 2,t) (231)
Op(z,y,z,t) = +inv_chi gtd_zx (232)

Auxiliary analysis variable equation

g4d_xy = Op(z,y, z,t)

Op(z,y, z,t) = +inv_chi gtd_xy

(233)

(234)

Auxiliary analysis variable equation

gad.wz = Op(a,y, 1) (235)

Op(x,y, z,t) = +inv_chi gtd_xz (236)
Auxiliary analysis variable equation

g94d-yy = Op(z,y, 2,1) (237)

Op(z,y,z,t) = +inv_chi gtd_yy (238)
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Auxiliary analysis variable equation

94d-yz = Op(z,y, 2,1) (239)

Op(z,y,z,t) = +inv_chi gtd_yz (240)
Auxiliary analysis variable equation

94d-zz = Op(z,y, 2,1) (241)

Op(z,y, z,t) = +inv_chi gtd_zz (242)
Auxiliary analysis variable equation

gqu-tt = Op(z,y, 2,t) (243)

Op(z,y,2,t) = : (244)

~ Alpha?

Auxiliary analysis variable equation

gau_tx = Op(x,y, z,t) (245)

Op(z,y,z,t) = —i—% (246)
Auxiliary analysis variable equation

g4u-ty = Op(z,y, z,1) (247)

Op(a,y,7,1) = + Doy (248)

Alpha®
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Auxiliary analysis variable equation

g4u—t2 = Op(x7 y? Z, t)

Betau_z

Op(z,y,2,t) = A

(249)

(250)

Auxiliary analysis variable equation

gau_zxx = Op(x,y, z,1) (251)

Op(z,y,z,t) = +chi gtu_zz + (—ijg—;:fz> (252)
Auxiliary analysis variable equation

g4u-zy = Op(z,y, 2,t) (253)

Op(z,y,z,t) = +chi gtu_zy + (_Betau_x Betau-y) (254)

Alpha®

Auxiliary analysis variable equation

gau_rz = Op(x,y, z,t) (255)

Op(z,y,z,t) = +chi gtu_zz + <— Betaz_;}iitau_z) (256)
Auxiliary analysis variable equation

g4u-yy = Op(z,y, 2,t) (257)

Op(z,y, z,t) = +chi gtu_yy + (—ﬁ;;—g) (258)
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Auxiliary analysis variable equation

94uyz = Op(z,y, 2,1) (259)
Betau_y Betau._
Op(z,y,z,t) = +chi gtu_yz + <— € m:llzjohai au Z) (260)
Auxiliary analysis variable equation
gau_zz = Op(z,y, 2,t) (261)
Betau_z?
Op(z,y, z,t) = +chi gtu_zz + (—%) (262)
Auxiliary analysis variable equation
d_phiR4dt = Op(z,y, z,t) (263)

Op(z,y, z,t) = —Alpha piR + max{o, Betau_z} 0yphiR + max{o, Betau_y} 0,phiR
+ max{o, Betau_z} 0,phiR + min{o, Betau_x} OyphiR
+ min{o, Betau_y} dyphiR + min{o, Betau_z} 0,phiR

(264)
Auxiliary analysis variable equation
d_phiR4d_x = Op(x,y, z,t) (265)
Op(x,y,z,t) = +0:phiR (266)
Auxiliary analysis variable equation
d_phiR4d_y = Op(x,y, z,t) (267)
Op(x,y, z,t) = +0yphiR (268)
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Auxiliary analysis variable equation

d_phiR4d_z = Op(z,y, z,t) (269)
Op(x,y, z,t) = +0.phiR (270)
Auxiliary analysis variable equation
d_phiRqu_t = Op(z,y, z,t) (271)
Op(z,y, z,t) = +g4u_tt d_phiR4dt + g4u_tz d_phiR4d_x (272)
+ g4u-ty d_phiR4d_y + g4u_tz d_phiR4d_z
Auxiliary analysis variable equation
d_phiRqu_x = Op(x,y, z,t) (273)
Op(x,y, z,t) = +g4u_tx d_phiR4d_t + g4u_xx d_phiR4d_x (274)
+ g4u_zy d_phiR4d_y + g4u_xz d_phiRad_z
Auxiliary analysis variable equation
d-phiR4qu-y = Op(z,y, 2,1) (275)
Op(z,y, 2, t) = +g4u_ty d_phiR4d_t + g4u_xy d_phiR4d_x (276)
+ g4u_yy d_phiR4d_y + g4au_yz d_phiR4d_z
Auxiliary analysis variable equation
d_phiRqu_z = Op(x,y, z,t) (277)
Op(z,y, z,t) = +g4u-tz d_phiR4d_t + g4u_xz d_phiR4d_x (278)

+ g4u_yz d_phiR4d_y + g4u_zz d_phiR4d_z
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Auxiliary analysis variable equation

d_phil4d_t = Op(z,y, z,t) (279)

Op(z,y, z,t) = —Alpha pil + max{o, Betau_x} 0,phil + max{o, Betau_y} 0yphil
+ max{o, Betau_z} 0,phil + min{o, Betau_x} Oyphil
+ min{o, Betau_y} 0yphil + min{o, Betau_z} 0.phil

(280)
Auxiliary analysis variable equation
d_philgd_x = Op(x,y, z,t) (281)
Op(z,y, z,t) = +0yphil (282)
Auxiliary analysis variable equation
d_phil4d_y = Op(z,y, z,t) (283)
Op(x,y, z,t) = +0yphil (284)
Auxiliary analysis variable equation
d_phil4d_z = Op(z,y, z,t) (285)
Op(x,y,z,t) = +0,phil (286)
Auxiliary analysis variable equation
d_philqu_t = Op(z,y, z,t) (287)
Op(z,y, 2, t) = +g4u_tt d_phil4d_t + g4u_tx d_phil4d_x (288)

+ gqu_ty d_phil4d_y + gqu_tz d_phil4d_z
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Auxiliary analysis variable equation

d_philqu_x = Op(zx,y, z,t) (289)
Op(z,y,z,t) = +g4u_tx d_phil4d_t + gqu_xx d_phil4d_x (290)
+ g4u_zy d_philsd_y + gau_xz d_phil4d_z
Auxiliary analysis variable equation
d-philqu-y = Op(x,y, 2, 1) (291)
Op(z,y, 2, t) = +g4u_ty d_philad_t + gau_zy d_phil4d_z (292)
+ gqu_yy d_phil4d_y + gau_yz d_phil4d_z
Auxiliary analysis variable equation
d_philqu_z = Op(x,y, z,t) (293)
Op(z,y,z,t) = +g4u_tz d_phil4d_t + gqu_xz d_phil4d_x (294)
+ g4qu_yz d_phil4d_y + gqu_zz d_phil4d_z
Auxiliary analysis variable equation
d_pheR4d_t = Op(x,y, z,t) (295)

Op(x,y, z,t) = —Alpha peR + max{o, Betau_x} 0,pheR + max{o, Betau_y} OypheR

+ max{o, Betau_z} 0,pheR + min{o, Betau_x} dypheR
+ min{o, Betau_y} 0,pheR + min{o, Betau_z} 0,pheR

(296)

Auxiliary analysis variable equation

d_pheR4d_x = Op(x,y, z,t)
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Op(z,y,z,t) = +0ypheR (298)
Auxiliary analysis variable equation
d_pheR4d y = Op(z,y, z,t) (299)
Op(z,y, z,t) = +0,pheR (300)
Auxiliary analysis variable equation
d_pheR4d_z = Op(x,y, z,t) (301)
Op(z,y,z,t) = +0,pheR (302)
Auxiliary analysis variable equation
d_pheRqu_t = Op(z,y, z,t) (303)
Op(z,y,z,t) = +g4u_tt d_pheRad_t + gqu_tx d_pheR4d_x (304)
+ g4u_ty d_pheRad_y + g4u-tz d_pheR4d_z
Auxiliary analysis variable equation
d_pheRqu_z = Op(z,y, 2,t) (305)
Op(x,y, z,t) = +g4u_tx d_pheRad_t + g4u_zxx d_pheR4d_x (306)
+ g4u_zy d_pheR4d_y + gau_xz d_pheR4d_z
Auxiliary analysis variable equation
d_pheRqu_y = Op(z,y, z,t) (307)
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Op(x,y, z,t) = +g4u_ty d_pheR4d t + g4u_xy d_pheR4d_x (308)
+ g4u_yy d_pheR4d_y + g4u_yz d_pheR4d_z

Auxiliary analysis variable equation

d_pheRqu_z = Op(zx,y, z,1) (309)

Op(z,y, z,t) = +g4u_tz d_pheRad_t + g4u_xz d_pheR4d_x (310)
+ g4u_yz d_pheR4d_y + g4u_zz d_pheR4d_z

Auxiliary analysis variable equation

d_phel4d_t = Op(z,y,z,t) (311)

Op(x,y, z,t) = —Alpha pel + max{o, Betau_x} 0,phel + max{o, Betau_y} Oyphel
+ max{o, Betau_z} 0,phel + min{o, Betau_z} O,phel
+ min{o, Betau_y} Oyphel + min{o, Betau_z} 0.phel

(312)
Auxiliary analysis variable equation
d_phel4d_x = Op(x,y, z,t) (313)
Op(z,y,z,t) = +0yphel (314)
Auxiliary analysis variable equation
d_phelqdy = Op(z,y, 2,1) (315)
Op(a:,y,z,t) = ‘|‘ayph6’[ (316)
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Auxiliary analysis variable equation

d_phel4d_z = Op(x,y, z,t) (317)
Op(x,y, z,t) = +0,phel (318)
Auxiliary analysis variable equation
d_phelqu_t = Op(x,y, z,t) (319)
Op(x,y, z,t) = +g4u-tt d_phelqd_t + gqu_tx d_phelsd_x (320)
+ g4u_-ty d_phelqd_y + gau-tz d_phel4d_z
Auxiliary analysis variable equation
d_phelqu_x = Op(x,y, z,1) (321)
Op(x,y, z,t) = +g4u_tx d_phelqd_t + gqu_zx d_phelqd_x (322)
+ gqu_xy d_phelqd_y + gau_xz d_phelqd_z
Auxiliary analysis variable equation
d-phelqu-y = Op(z,y, 2,1) (323)
Op(x,y, z,t) = +g4u_ty d_phelad t + gqu_zy d_phel4d_x (324)
+ g4u_yy d_phel4d_y + g4u_yz d_phelqd_z
Auxiliary analysis variable equation
d_phelqu_z = Op(z,y, z,t) (325)
Op(z,y, z,t) = +g4u-tz d_phel4dt + gqu_xz d_phelqd_x (326)

+ g4u_yz d_phelqd_y + gqu_zz d_phel4d_z
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Auxiliary analysis variable equation

dphigsq = Op(x,y, 2, t) (327)
Op(z,y,z,t) = +d_phiRqu_t d_phiR4d_t + d_phiRqu_x d_phiR4d_x
+ d_phiR4u_y d_phiR4d_y + d_phiRqu_z d_phiR4d_z (328)
+ d_philqu-t d_philad_t + d_philqu_x d_philid_z
+ d_philqu_y d_phil4d_y + d_philqu_z d_phil4d_z
Auxiliary analysis variable equation
dphe4sq = Op(z,y, z,t) (329)
Op(z,y,z,t) = +d_pheRqu_t d_pheR4d_t + d_phe Rqu_x d_pheR4d_x
+ d_pheR4qu_y d_pheR4d_y + d_pheR4qu_z d_pheR4d_z (330)
+ d_phelqu_t d_phel4d_t + d_phelqu_x d_phel4d_x
+ d_phelqu_y d_phelqd_-y + d_phelqu_z d_phel4d_z
Auxiliary analysis variable equation
sfVi=Op(z,y, z,1t) (331)
hiR? + phil®\?
Op(z,y,z,t) = +sfmass® (phiR® + phil?) (1 —2 M) (332)
sfsigma
Auxiliary analysis variable equation
sfVe=Op(z,y,2,1) (333)
heR? + phel?\?
Op(z,y, z,t) = +sfmass® (pheR? + phel?) (1 —2 M) (334)

sfsigma®
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Auxiliary analysis variable equation

Tsfu-tt = Op(x,y, z,t) (335)

Op(x,y, z,t) = +2 d_phiRqu_t*> + 2 d_philqu_t*> + (—gqu_tt (dphiqsq+ sfVi))
+ 2 d_pheR4u_t*> 4+ 2 d_phelqu_t*> + (—g4u_tt (dphe4sq+ sfVe))
(336)

Auxiliary analysis variable equation

Tsfutx = Op(z,y, z,1) (337)

Op(z,y,z,t) = +2 d_phiRqu_t d_phiRqu_x + 2 d_philqu_t d_philqu_x
+ (—gqu-tx (dphigsq+ sfVi)) + 2 d_pheR4u_t d_phe Rqu_x
+ 2 d_phelqu_t d_phelqu_x + (—gqu_tx (dpheqsq+ sfVe))
(338)

Auxiliary analysis variable equation

Tsfuty = Op(x,y,z,t) (339)

Op(x,y, z,t) = +2 d_phiRqu_t d_phiRqu_y + 2 d_philqu_t d_philqu_y
+ (—gau_ty (dphiasq+ sfVi)) + 2 d_pheRqu_t d_pheRau_y
+ 2 d_phelqu_t d_phelqu_y + (—gqu_ty (dphe4sq+ sfVe))
(340)

Auxiliary analysis variable equation

Tsfutz = Op(z,y,z,t) (341)

Op(z,y,z,t) = +2 d_phiRqu_t d_phiRqu_z + 2 d_philqu_t d_phil4u_z
+ (—g4u-tz (dphigsq+ sfVi)) + 2 d_pheRqu_t d_pheRqu_z
+ 2 d_phelqu_t d_phelqu_z + (—gqu-tz (dpheqsq+ sfVe))
(342)
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Auxiliary analysis variable equation

Tsfuxx = Op(z,y, z,t) (343)

Op(x,y, z,t) = +2 d_phiRqu_x® + 2 d_philqu_x* + (—g4qu_xx (dphigsq+ sfVi))
+ 2 d_pheR4qu_z* + 2 d_phelqu_x® + (—g4u_zx (dphe4sq+ sfVe))
(344)

Auxiliary analysis variable equation

Tsfu-xy = Op(z,y, z,t) (345)

Op(z,y,z,t) = +2 d_phiRqu_x d_phiRqu_y + 2 d_philqu_x d_philqu_y
+ (—g4au_zy (dphigsq+ sfVi))+ 2 d_pheRqu_x d_pheR4u_y
+ 2 dphelqu_x d_phelqu_y + (—g4qu_xy (dpheqsq+ sfVe))
(346)

Auxiliary analysis variable equation

Tsfuxz = Op(x,y,z,t) (347)

Op(z,y,z,t) = +2 dphiRqu_x d_phiRqu_z + 2 d_phil4u_x d_phil4u_z
+ (—g4u-xz (dphigsq+ sfVi)) 4+ 2 d_pheRqu_x d_pheRqu_z
+ 2 d_phelqu_x d_phelqu_z + (—g4u_rz (dphe4sq+ sfVe))
(348)

Auxiliary analysis variable equation

Tsfuyy = Op(z,y, z,t) (349)

Op(z,y,2,t) = +2 d-phiRqu_y® + 2 d_philqu_y* + (—g4u-yy (dphiasq + sfVi))
+ 2 d_pheR4qu_y® + 2 d_phelqu_y® + (—gqu_yy (dpheqsq+ sfVe))
(350)
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Auxiliary analysis variable equation

Tsfuyz = Op(z,y,z,t) (351)

Op(x,y, z,t) = +2 d_phiR4qu_y d_phiR4qu_z + 2 d_philqu_y d_philqu_z
+ (—g4u_yz (dphigsq+ sfVi)) + 2 d_pheRqu_y d_pheRqu_z
+ 2 d_phelqu_y d_phelqu_z + (—g4u_yz (dpheqsq+ sfVe))
(352)

Auxiliary analysis variable equation

Tsfu-zz = Op(z,y, z,t) (353)

Op(z,y,z,t) = +2 d_phiRqu_z> + 2 d_philqu_z*> + (—g4u_zz (dphigsq+ sfVi))
+ 2 d_pheR4u_z* + 2 d_phelqu_z> + (—g4u-zz (dphe4sq+ sfVe))

(354)

Auxiliary analysis variable equation
Tu_tt = Op(z,y, z, 1) (355)
Op(z,y,z,t) = +Tsfu_tt (356)

Auxiliary analysis variable equation
Tu_tr = Op(z,y, z,t) (357)
Op(x,y, z,t) = +Tsfutx (358)

Auxiliary analysis variable equation
Tu-ty = Op(z,y, 2,1) (359)
Op(z,y,2,t) = +Tsfuty (360)
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Auxiliary analysis variable equation

Tu-tz = Op(x,y, z,t) (361)

Op(x,y,z,t) = +Tsfutz (362)
Auxiliary analysis variable equation

Tu-xx = Op(zx,y, z,1) (363)

Op(z,y,z,t) = +Tsfuxx (364)

Auxiliary analysis variable equation

Tu_zy = Op(z,y, z,t) (365)

Op(z,y, z,t) = +T'sfu_zy (366)
Auxiliary analysis variable equation

Tu-zz = Op(x,y,z,t) (367)

Op(z,y,z,t) = +Tsfuxz (368)
Auxiliary analysis variable equation

Tuyy = Op(x,y, 2, 1) (369)

Op(z,y,2,t) = +Tsfuyy (370)
Auxiliary analysis variable equation

Tuyz = Op(z,y,z,t) (371)
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Op(z,y,z,t) = +Tsfuyz (372)
Auxiliary analysis variable equation

Tu zz = Op(z,y, z,t) (373)

Op(z,y,2,t) = +Tsfu_zz (374)
Auxiliary analysis variable equation

rho_,ADM = Op(x,y, z,t) (375)

Op(z,y, z,t) = +Alpha® Tu_tt (376)
Auxiliary analysis variable equation

Jtd_ADM x = Op(z,y, z,t) (377)

Op(z,y,z,t) = +Alpha ((Betau_zx Tu_tt + Tu_tz) gtd_zx
+ (Betau-y Tu_tt + Tu_ty) gtd_zy
+ (Betau-z Tu_tt + Tu_tz) gtd_xz)

(378)

Auxiliary analysis variable equation

Jtd_ADM y = Op(zx,y, z,1t)

Op(z,y,2,t) = +Alpha ((Betau_z Tu_tt + Tu_tx) gtd_zy

(379)

+(Betau-y Tu-tt+Tu-ty) gtd-yy+ (Betau_z Tu-tt+Tu tz) gtd_yz)

(380)
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Auxiliary analysis variable equation

Jtd_ADM _z = Op(x,y, z,t)

Op(x,y, z,t) = +Alpha ((Betau_x Tu_tt + Tu_tx) gtd_zz

(381)

+(Betau_y Tu_tt+Tuty) gtdyz+(Betau_z Tu_tt+Tu_tz) gtd_zz)

(382)
Auxiliary analysis variable equation
Atud_zxx = Op(x,y, z,t) (383)
Op(z,y, z,t) = +gtu_zz Atd_zx + gtu_xy Atd_zy + gtu_xz Atd_zz (384)
Auxiliary analysis variable equation
Atud_xy = Op(z,y, z,t) (385)
Op(x,y, z,t) = +gtu_zz Atd_xy + gtu_zy Atd_yy + gtu_xrz Atd_yz (386)
Auxiliary analysis variable equation
Atud_zz = Op(x,y, z, 1) (387)
Op(x,y, z,t) = +gtu_zz Atd_xz + gtu_zy Atd_yz + gtu_xz Atd_zz (388)
Auxiliary analysis variable equation
Atud_yx = Op(x,y, z,t) (389)
Op(z,y,z,t) = +gtu_zy Atd_zx + gtu_yy Atd_ry + gtu_yz Atd_xz (390)
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Auxiliary analysis variable equation

Atud_yy = Op(z,y, z,t) (391)

Op(x,y, z,t) = +gtu_zy Atd_zy + gtu_yy Atd_yy + gtu_yz Atd_yz (392)
Auxiliary analysis variable equation

Atud_yz = Op(zx,y, z,1) (393)

Op(z,y, z,t) = +gtu_zy Atd_xz + gtu_yy Atd_yz + gtu_yz Atd_zz (394)

Auxiliary analysis variable equation

Atud_zx = Op(z,y, z,t) (395)

Op(x,y, z,t) = +gtu_zz Atd_zz + gtu_yz Atd_xy + gtu_zz Atd_xz (396)
Auxiliary analysis variable equation

Atud_zy = Op(z,y, z,t) (397)

Op(z,y,z,t) = +gtu_rz Atd_xy + gtu_yz Atd_yy + gtu_zz Atd_yz (398)
Auxiliary analysis variable equation

Atud_zz = Op(zx,y, z,t) (399)

Op(x,y, z,t) = +gtu_zz Atd_rz + gtu_yz Atd_yz + gtu_zz Atd_zz (400)
Auxiliary analysis variable equation

Atu_zx = Op(z,y, 2,t) (401)
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Op(z,y, z,t) = +Atud_zx gtu_xx + Atud_zy gtu_xy + Atud_zz gtu_zz

(402)

Auxiliary analysis variable equation

Atu_xy = Op(x,y, z,t) (403)

Op(z,y, z,t) = +Atud_zx gtu_zy + Atud_zy gtu_yy + Atud_zz gtu_yz (404)
Auxiliary analysis variable equation

Atu_xz = Op(x,y, z,t) (405)

Op(z,y, z,t) = +Atud_zx gtu_xz + Atud_zy gtu_yz + Atud_xz gtu_zz  (406)
Auxiliary analysis variable equation

Atu_yy = Op(z,y, 2,1) (407)

Op(z,y,z,t) = +Atud_yz gtu_zy + Atud_yy gtu_yy + Atud_yz gtuyz  (408)
Auxiliary analysis variable equation

Atu_yz = Op(x,y, z,t) (409)

Op(z,y,z,t) = +Atud_yzx gtu_xz + Atud_yy gtu_yz + Atud_yz gtu_zz  (410)
Auxiliary analysis variable equation

Atu_zz = Op(zx,y, z,t) (411)

Op(z,y,z,t) = +Atud_zx gtu_zz + Atud_zy gtu_yz + Atud_zz gtu_zz  (412)
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Auxiliary analysis variable equation

Ctd_zxxx = Op(x,y, z,t) (413)

Op(x,y, z,t) = +.5 Oygtd_zx (414)
Auxiliary analysis variable equation

Ctd_zzy = Op(z,y, z,t) (415)

Op(x,y, 2,t) = +.5 Oygtd_xx (416)
Auxiliary analysis variable equation

Ctd_zxxz = Op(z,y, 2,1t) (417)

Op(z,y, z,t) = +.5 0,gtd_xx (418)
Auxiliary analysis variable equation

Ctd_ryy = Op(x,y, 2,t) (419)

Op(z,y, z,t) = +1.0 Oygtd_xry — .5 Ozgtd_yy (420)
Auxiliary analysis variable equation

Ctd_zryz = Op(x,y, z,t) (421)

Op(x,y,2,t) = +.5 Oygtd_xz + .5 0,gtd_xy — .5 Oygtd_yz (422)
Auxiliary analysis variable equation

Ctd_xzz = Op(z,y, z,t) (423)
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Op(z,y,z,t) = +1.0 O,gtd_xz — .5 Opgltd_zz (424)
Auxiliary analysis variable equation

Ctd_yzxx = Op(x,y, z,t) (425)

Op(x,y, z,t) = +1.0 Ozgtd_xy — .5 Oygtd_zx (426)
Auxiliary analysis variable equation

Ctd_yzy = Op(z,y, 2,t) (427)

Op(z,y,2,t) = +.5 Ougtdyy (428)

Auxiliary analysis variable equation

Ctd_yrz = Op(x,y, z,t) (429)

Op(x,y,2,t) = +.5 Ozgtd_yz + .5 0,gtd_xy — .5 Oygtd_xz (430)
Auxiliary analysis variable equation

Ctd_yyy = Op(z,y, z,t) (431)

Op(z,y, 2,t) = +.5 Oygtd-yy (432)
Auxiliary analysis variable equation

Ctd_yyz = Op(z,y, 2, 1) (433)

Op(z,y,z,t) = +.5 O.gtd_yy (434)
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Auxiliary analysis variable equation

Ctd_yzz = Op(z,y, z,t) (435)

Op(x,y, 2,t) = +1.0 0,gtd_yz — .5 Oygtd_zz (436)
Auxiliary analysis variable equation

Ctd_zxx = Op(x,y, z,t) (437)

Op(z,y,z,t) = +1.0 Oygtd_rz — .5 O,gtd_zx (438)
Auxiliary analysis variable equation

Ctd_zzy = Op(x,y, z,t) (439)

Op(x,y, 2z, t) = +.5 Ozgtd_yz + .5 Oygtd_xz — .5 0, gtd_zy (440)

Auxiliary analysis variable equation

Ctd_zxz = Op(x,y, z,t) (441)

Op(z,y, z,t) = +.5 Oygtd_zz (442)
Auxiliary analysis variable equation

Ctd_zyy = Op(z,y, 2, t) (443)

Op(x,y, z,t) = +1.0 Oygtd_yz — .5 0.gtd_yy (444)
Auxiliary analysis variable equation

Ctd_zyz = Op(z,y, z,t) (445)
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Op(x,y,2,t) = +.5 Oygtd_zz

(446)

Auxiliary analysis variable equation

Ctd_zzz = Op(x,y, z, 1) (447)

Op(z,y, z,t) = +.5 0,gtd_zz (448)
Auxiliary analysis variable equation

Ct_zxx = Op(x,y, z,t) (449)

Op(z,y, z,t) = +gtu_zz Ctd_zzzr + gtu_zy Ctd_yzzr + gtu_zrz Ctd_zxx (450)

Auxiliary analysis variable equation

Ctxxy = Op(z,y, 2,t) (451)

Op(x,y, z,t) = +gtu_zz Ctd_rzy + gtu_xy Ctd_yxy + gtu_rz Ctd_zzxy (452)
Auxiliary analysis variable equation

Ctxzz = Op(x,y, 2, t) (453)

Op(z,y,z,t) = +gtu_zz Ctd_xxz + gtu_zry Ctd_yzz + gtu_xz Ctd_zxz (454)
Auxiliary analysis variable equation

Ctzyy = Op(z,y, 2,1) (455)

Op(z,y, z,t) = +gtu_zz Ctd_xyy + gtu_xy Ctd_yyy + gtu_xz Ctd_zyy  (456)
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Auxiliary analysis variable equation

Ctxyz = Op(z,y, z,t) (457)

Op(x,y, z,t) = +gtu_zz Ctd_ryz + gtu_ry Ctd_yyz + gtu_xz Ctd_zyz  (458)
Auxiliary analysis variable equation

Ctxzz = Op(z,y, 2,t) (459)

Op(z,y,z,t) = +gtu_zx Ctd_xzz + gtu_ry Ctd_yzz + gtu_rz Ctd_zzz  (460)

Auxiliary analysis variable equation

Ctyzx = Op(z,y, z,t) (461)

Op(z,y, z,t) = +gtu_zy Ctd_xxx + gtu_yy Ctd_yzz + gtu_yz Ctd_zzx (462)
Auxiliary analysis variable equation

Ct_yxy = Op(z,y, z,t) (463)

Op(z,y,z,t) = +gtu_zy Ctd_rzy + gtu_yy Ctd_yzy + gtu_yz Ctd_zxy  (464)
Auxiliary analysis variable equation

Ctyxz = Op(x,y, z,t) (465)

Op(z,y, z,t) = +gtu_zy Ctd_xxz + gtu_yy Ctd_yxz + gtu_yz Ctd_zxz  (466)
Auxiliary analysis variable equation

Ct_yyy = Op(z,y, 2,1) (467)
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Op(z,y,z,t) = +gtu_zry Ctd_ryy + gtuyy Ctd_yyy + gtu_yz Ctd_zyy  (468)
Auxiliary analysis variable equation

Ct_yyz = Op(,y, 2, 1) (469)

Op(z,y,z,t) = +gtu_zy Ctd_ryz + gtu_yy Ctd_yyz + gtu_yz Ctd_zyz  (470)
Auxiliary analysis variable equation

Ctyzz = Op(x,y, z,t) (471)

Op(x,y, z,t) = +gtu_zy Ctd_xzz + gtu_yy Ctd_yzz + gtu_yz Ctd_zzz  (472)
Auxiliary analysis variable equation

Ct_zzxx = Op(x,y, z,t) (473)

Op(z,y,z,t) = +gturz Ctd_rzx + gtu_yz Ctd_yxzx + gtu_zz Ctd_zzx  (474)
Auxiliary analysis variable equation

Ct_zzy = Op(z,y, 2, 1) (475)

Op(z,y,z,t) = +gtu_rz Ctd_zxy + gtu_yz Ctd_yzy + gtu_zz Ctd_zxy  (476)
Auxiliary analysis variable equation

Ctzxz = Op(z,y, 2,t) (477)

Op(z,y,z,t) = +gturz Ctd_xxz + gtuyz Ctd_yrz + gtu_zz Ctd_zxz  (478)
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Auxiliary analysis variable equation

Ct_zyy = Op(x,y, 2, ) (479)

Op(x,y, z,t) = +gtu_rz Ctd_xyy + gtu_yz Ctd_yyy + gtu_zz Ctd_zyy  (480)
Auxiliary analysis variable equation

Ct_zyz = Op(x,y, 2, 1) (481)

Op(z,y,z,t) = +gturz Ctd_ryz + gtu_yz Ctd_yyz + gtu_zz Ctd_zyz  (482)
Auxiliary analysis variable equation

Ct-zzz = Op(z,y, z,t) (483)

Op(z,y,z,t) = +gturz Ctd_xzz + gtu_yz Ctd_yzz + gtu_zz Ctd_zzz  (484)
Auxiliary analysis variable equation

Gamt_x = Op(x,y, z,t) (485)

Op(z,y,z,t) = +gtu_zz Ct_zzzr + 2 gtu_xy Ctxzy + 2 gtu_rz Ct_xxz (486)

+ gtuyy Ct_xyy + 2 gtu_yz Ct_xyz + gtu_zz Ct_xzz

Auxiliary analysis variable equation

Gamt_y = Op(z,y, z,1) (487)

Op(z,y, z,t) = +gtu_zz Ctyzz + 2 gtu_xy Ct_yzry + 2 gtu_xrz Ct_yxz (488)

+ gtu_yy Ct_yyy + 2 gtu_yz Ctyyz + gtu_zz Ct_yzz
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Auxiliary analysis variable equation

Gamt_z = Op(z,y, z,t) (489)
Op(z,y,z,t) = +gtuzz Ctzzx + 2 gtuzy Ct_zxy + 2 gtuxz Ct_zaz (490)
+ gtu_yy Ct_zyy + 2 gtu_yz Ct_zyz + gtu_zz Ct_zzz
Auxiliary analysis variable equation
Zu_x = Op(zx,y,2,1t) (491)
Op(z,y, z,t) = +.5 chi (Gamh_x — Gamt_x) (492)

Auxiliary analysis variable equation

Zuy = Op(z,y, 2,t) (493)

Op(z,y,2,t) = +.5 chi (Gamh_y — Gamt_y) (494)
Auxiliary analysis variable equation

Zu_z = Op(x,y,z,t) (495)

Op(x,y, z,t) = +.5 chi (Gamh_z — Gamt_z) (496)
Auxiliary analysis variable equation

Rpd_zx = Op(z,y, 2,t) (497)
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Op(z,y, z,t) = —.5 gtd_xx Gamh_x Oychi — .5 gtd_xx Gamh_y 0ychi
— .5 gtd_xx Gamh_z 0,chi + .5 gtd_zx gtu_xx 0 0ychi
+ 1.0 gtd_zx gtu_zy 0yOychi+ 1.0 gtd_xx gtu_zxz 0.0.chi
+ .5 gtd_zx gtu_yy 0,0ychi + 1.0 gtd_zx gtu_yz 0,0,chi
+ .5 gtd_zx gtu_zz 0,0,chi — .5 Ct_xxx Oychi — .5 Ctyxx Oychi
— .5 Ct_zzx 0,chi — .2500000000000000 inv_chi Oychid,chi
— 1.500000000000000 gtd_xx gtu_ry inv_chi Oychid,chi
— 1.500000000000000 gtd_zx gtu_rz inv_chi 0,chidychi
— 1.500000000000000 gtd_xx gtu_yz inv_chi 0,chid,chi
2 inv_chi Zu_x gtd_xx Oychi
2 inv_chi Zu_y gtd_xy Oychi+ 2 inv_chi Zu_z gtd_xz O chi
— .7500000000000000 gtd_xx gtu_rz inv_chi dychidychi
— .7500000000000000 gtd_xx gtu_yy inv_chi Oychidychi
— .7500000000000000 gtd_xx gtu_zz inv_chi 0,chi0,chi + .5 0;0,chi
(498)

Auxiliary analysis variable equation

Rpd_zy = Op(z,y, z,t) (499)

Op(x,y, z,t) = —.5 gtd_xy Gamh_x Oychi — .5 gtd_vy Gamh_y 0ychi

— .5 gtd_xy Gamh_z 0,chi + .5 gtd_xy gtu_xx 0,0;chi

+ 1.0 gtd_zy gtu_zy 0y0,chi + 1.0 gtd_xy gtu_xz 0,0,chi

+ .5 gtd_zy gtu_yy 0yOychi + 1.0 gtd_ry gtu_yz 0.0ychi

+ .5 gtd_zy gtu_zz 0,0.chi — .2500000000000000 inv_chi Oychid,chi

— .5 Ct_xzzy Oychi — .5 Ctyxy Oychi — .5 Ct_zxy 0,chi

— 1.500000000000000 gtd_zy gtu_xy inv_chi Oychidychi

— 1.500000000000000 gtd_xy gtu_xz inv_chi 0,chid,chi

— 1.500000000000000 gtd_ry gtu_yz inv_chi 0,chidychi

+inv_chi Zu_x gtd_xx Oychi + inv_chi Zu_y gtd_xy Oychi

+inv_chi Zu_z gtd_rz Oychi + inv_chi Zu_x gtd_xy O.chi

+ inv_chi Zu_y gtd_yy Oychi + inv_chi Zu_z gtd_yz Oychi

— .7500000000000000 gtd_xy gtu_rx inv_chi 0ychid,chi

— .7500000000000000 gtd-xy gtu_yy inv_-chi Oychid,chi

— .7500000000000000 gtd_xy gtu_zz inv_chi 0,chid,chi 4 .5 0y0.chi
(500)
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Auxiliary analysis variable equation

Rpd xz = Op(fl?, Y, =, t)

Op(x,y, z,t) = —.5 gtd_xz Gamh_x 0ychi — .5 gtd_xz Gamh_y Oychi

(501)

— .5 gtd_xz Gamh_z 0,chi + .5 gtd_zz gtu_zz 0;0,chi

+ 1.0 gtd_xz gtu_xy OyO.chi + 1.0 gtd_xz gtu_rz 0,0,chi

+ .5 gtd_zz gtu_yy 0,0ychi + 1.0 gtd_xz gtu_yz 0,0,chi

+ .5 gtd_xz gtu_zz 0,0,chi — .2500000000000000 inv_chi 0,chid,chi

— .5 Ctxzzz Oychi — .5 Ctyxz Oychi — .5 Ct_zxz O,chi

— 1.500000000000000 gtd-xz gtu-zy inv_chi OychiOychi

— 1.500000000000000 gtd_xz gtu_rz inv_chi 0,chiO,chi

— 1.500000000000000 gtd_xz gtu_yz inv_chi O,chidychi

+ inv_chi Zu_z gtd_rx O0,chi + inv_chi Zu_y gtd_ry 0,chi

+inv_chi Zu_z gtd_xz 0,chi + inv_chi Zu_x gtd_xz Oychi

+ inv_chi Zu_y gtd_yz Oychi + inv_chi Zu_z gtd_zz Oychi

— .7500000000000000 gtd_xz gtu_zx inv_chi 0ychiOychi

— .7500000000000000 gtd_-xz gtu-yy inv_chi Oychidychi

— .7500000000000000 gtd_xz gtu_zz inv_chi 0,chid,chi + .5 0,0,chi
(502)

Auxiliary analysis variable equation

Rpd_yy = Op(z,y, 2,1)
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Op(x,y, z,t) = —.5 Ct_xyy Oychi — .5 Ctyyy Oychi — .5 Ct_zyy 0.chi
— .2500000000000000 inv_chi Oychidychi — .5 gtd_yy Gamh_x Oychi
— .5 gtd_yy Gamh_y Oychi — .5 gtd_yy Gamh_z 0.chi
+ .5 gtd_yy gtu_xx 0,0,chi+ 1.0 gtd_yy gtu_zy 0,0,chi
+ 1.0 gtd_yy gtu_xz 0,0,chi + .5 gtd_yy gtu_yy 0y0ychi
+ 1.0 gtd_yy gtu_yz 0.0ychi + .5 gtd_yy gtu_zz 0,0.chi

1.500000000000000 gtd_yy gtu_zy inv_chi Oychid,chi

— 1.500000000000000 gtd_yy gtu_zz inv_chi 0,chid;chi

— 1.500000000000000 gtd_yy gtu_yz inv_chi 0,chid,chi

2 inv_chi Zu_x gtd_ry Oychi

2 inv_chi Zu-y gtd_yy Oychi + 2 inv_chi Zu_z gtd_yz Oychi

— .7500000000000000 gtd_yy gtu_zrz inv_chi Jychid,chi

— .7500000000000000 gtd_-yy gtu_yy inv_chi 0ychidychi

— .7500000000000000 gtd_yy gtu_zz inv_chi 0.chi0.chi + .5 0,0,chi
(504)

Auxiliary analysis variable equation

Rpd_yz = Op(z,y, z,t) (505)

Op(x,y, z,t) = —.5 Ct_xyz Oychi — .5 Ct_yyz Oychi — .5 Ct_zyz 0,chi

+ 1.0 gtd_yz gtu_xz 0,0,chi + .5 gtd_yz gtu_yy 0,0,chi

+ 1.0 gtd_yz gtu_yz 0,0ychi + .5 gtd_yz gtu_zz 0,0.chi

— .2500000000000000 inv_chi Oychid.chi — .5 gtd_yz Gamh_x O,chi

— .5 gtd_yz Gamh_y Oychi — .5 gtd_yz Gamh_z 0,chi

+ .5 gtd_yz gtuzxx 0,0,chi+ 1.0 gtd_yz gtu_zy 0y0,chi

— 1.500000000000000 gtd_yz gtu_ry inv_chi Oychidychi

— 1.500000000000000 gtd_yz gtu_xz inv_chi 0,chid;chi

— 1.500000000000000 gtd_yz gtu_yz inv_chi 0,chidychi

+ inv_chi Zu_x gtd_zy 0,chi 4+ inv_chi Zu_y gtd_yy 0,chi

+inv_chi Zu_z gtd_yz 0,chi + inv_chi Zu_x gtd_zz Oychi

+inv_chi Zu_y gtd_yz Oychi + inv_chi Zu_z gtd_zz Oychi

— .7500000000000000 gtd_yz gtu_xx inv_chi Oychid;chi

— .7500000000000000 gtd_-yz gtu_yy inv_chi Oychidychi

— .7500000000000000 gtd_yz gtu_zz inv_chi 0,chid.chi + .5 0.0,chi
(506)

46




Auxiliary analysis variable equation

Rpd_zz = Op(z,y, z,t) (507)

Op(x,y, z,t) = —.5 gtd_zz Gamh_x Oychi — .5 gtd_zz Gamh_y Oychi
— .5 gtd_zz Gamh_z 0,chi + .5 gtd_zz gtu_xx 0,0,chi
+ 1.0 gtd_zz gtu_zxy 0y0,chi + 1.0 gtd_zz gtu_xz 0,0,chi
+ .5 gtd_zz gtu_yy 0yOychi+ 1.0 gtd_zz gtu_yz 0,0,chi
+ .5 gtd_zz gtu_zz 0,0,chi — .5 Ct_xzz Oychi — .5 Ct_yzz Oychi
— .5 Ct_zzz 0,chi — .2500000000000000 inv_chi d,chid,chi
— 1.500000000000000 gtd_zz gtu_xy inv_chi 0ychiO,chi
— 1.500000000000000 gtd_zz gtu_xz inv_chi 0,chid,chi
— 1.500000000000000 gtd_zz gtu_yz inv_chi 0,chidychi
2 inv_chi Zu_x gtd_xz 0,chi
2 inv_chi Zu_y gtd_yz 0,chi+ 2 inv_chi Zu_z gtd_zz 0,chi
— .7500000000000000 gtd_zz gtu_xx inv_chi 0,chiO;chi
— .7500000000000000 gtd_zz gtu_yy inv_chi dychid,chi
— .7500000000000000 gtd_zz gtu_zz inv_chi 0,chid,chi + .5 0,0,chi
(508)

Auxiliary analysis variable equation

Rtd_rx = Op(x,y, 2,t) (509)
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Op(x,y, z,t) = —.5 gtu_xx 0,0,gtd_xx — 1.0 gtu_zy OyO,gtd_xx
— 1.0 gtu_xz 0,0,g9td_xx — .5 gtu_yy 0yOygtd_xx
— 1.0 gtu_yz 0,0ygtd_xx — .5 gtu_zz 0,0,gtd_zx
+ 1.0 gtd_rx 0,Gamh_x + 1.0 gtd_xy 0,Gamh_y
+ 1.0 gtd_xrz 0. Gamh_z + 1.0 Gamh_z Ctd_zxx
+ 1.0 Gamh_y Ctd_xzy + 1.0 Gamh_z Ctd_xxz
+ gtu_xzx (3 Ctxxe Ctd_rzx + 2 Ctyzx Ctd_zxy
+ Ctyxx Ctd_yzrx + 2 Ct_zax Ctd_xxz + Ct_zxx Ctd_zxx)
+ gtu_zy (3 Ctxzy Ctd_zxxx + 2 Ctyxy Ctd_zzxy
+ Ct_yzy Ctd_yzx + 2 Ct_zzy Ctd_xxz + Ct_zzy Ctd_zzx)
+ gtuzz (3 Ctxxz Ctd_xxx + 2 Ctyxz Ctd_zzy
+ Ctyxz Ctdyxx + 2 Ct_zzz Ctd_xxz + Ct_zxz Ctd_zxx)
+ gtu_zy (3 Ctxxx Ctd_xxy + 2 Ctyzx Ctd_zyy
+ Ctyxx Ctd_yzry + 2 Ct_zzx Ctd_zyz + Ct_zzx Ctd_zxy)
+ gtuyy (3 Ctxxy Ctd_xxy + 2 Ct_yzy Ctd_xyy
+ Ctyxy Ctdyxy + 2 Ct_zzxy Ctd_xyz + Ct_zxy Ctd_zzy)
+ gtuyz (3 Ctxxz Ctd_xxy + 2 Ctyxz Ctd_zyy
+ Ctyzz Ctd_yzy + 2 Ct_zzz Ctd_zxyz + Ct_zxz Ctd_zxy)
+ gtu_xz (3 Ctxzx Ctd_zxz + 2 Ctyzr Ctd_xyz
+ Ctyzz Ctd_yzz + 2 Ct_zzx Ctd_xzz + Ct_zaxx Ctd_zxz)
+ gtuyz (3 Ctxzy Ctd_xxz + 2 Ctyxy Ctd_zyz
+ Ctyzxy Ctd_yxz + 2 Ct_zaxy Ctd_zzz + Ct_zaxy Ctd_zxz)
+gtu_zz (3 Ctxxz Ctd_xxz+2 Ctyrz Ctd_xyz+Ctyxz Ctd_yxz
+2 Ctzzz Ctd_xzz + Ct_zxz Ctd_zxz)
(510)

Auxiliary analysis variable equation

Rtd_zy = Op(z,y, z,1) (511)
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Op(z,y, z,t) = —.5 gtu_zx 0,0,gtd_xy — 1.0 gtu_xy OyOygtd_zy
— 1.0 gtu_xz 0,0,g9td_xy — .5 gtu_yy 0,0,gtd_zxy
— 1.0 gtu_yz 0.0ygtd_zvy — .5 gtu_zz 0,0.gtd_xy
+ .5 gtd_zx OyGamh_x + .5 gtd_xy OyGamh_y
+ .5 gtd_xz 0,Gamh_z+ .5 gtd_zy 0,Gamh_x + .5 gtd_yy 0,Gamh_y
+ .5 gtd_yz 0,Gamh_z + .5 Gamh_x (Ctd_zxy + Ctd_yzx)
+ .5 Gamh_y (Ctd_xyy + Ctd_yzxy)
+ .5 Gamh_z (Ctd_xyz + Ctd_yxz)
+ gtu_zx (Ctaxxx Ctdyzrx + Ct_xxx Ctd_xxy + Ct_xxy Ctd_xxx
+ 2 Ctyzxzr Ctdyzry + Ctyxy Ctd_xxy + Ct_zzx Ctd_yzz
+ Ct_zzxx Ctd_zzxy + Ct_zzy Ctd_zxz)
+ gtu_zy (Ctzzy Ctd_yzx + Ct_zxxy Ctd_zzy + Ct_xyy Ctd_xxx
+ 2 Ctyzy Ctd_yxy + Ctyyy Ctd_xxy + Ct_zzxy Ctd_yxz
+ Ct_zxy Ctd_zzy + Ct_zyy Ctd_zxz)
+ gtuzz (Ctxxz Ctdyxx + Ct_xxz Ctd_xxy + Ct_zyz Ctd_zxx
+ 2 Ctyxz Ctd_yzxy + Ct_yyz Ctd_xxy + Ct_zxz Ctd_yxz
+ Ct_zxz Ctd_zxy + Ct_zyz Ctd_xxz2)
+ gtu_zy (Ctxzx Ctd_yxy + Ct_xxx Ctd_xyy + Ct_xxy Ctd_zxy
+ 2 Ctyxx Ctd_yyy + Ct_yzxy Ctd_zxyy + Ct_zzxx Ctd_yyz
+ Ct_zzx Ctd_zyy + Ct_zzxy Ctd_xyz)
+ gtuyy (Ctxxy Ctdyxy + Ct_zxy Ctd_xyy + Ct_zyy Ctd_zzy
+ 2 Ctyxy Ctd_yyy + Ct_yyy Ctd_zyy + Ct_zzy Ctd_yyz
+ Ct_zxy Ctd_zyy + Ct_zyy Ctd_xyz)
+ gtuyz (Ctaxxz Ctd_yry + Ct_xxz Ctd_ryy + Ct_xyz Ctd_xxy
+ 2 Ctyxz Ctdyyy + Ct_yyz Ctd_zyy + Ct_zxz Ctd_yyz
+ Ct_zxz Ctd_zyy + Ct_zyz Ctd_zryz)
+ gtu_zz (Ctzxzz Ctd_yzz + Ct_xzz Ctd_xyz + Ct_xxy Ctd_zzz
+ 2 Ctyzx Ctdyyz + Ctyxy Ctd_zxyz + Ct_zxx Ctd_yzz
+ Ct_zzzx Ctd_zyz + Ct_zaxy Ctd_zz2)
+ gtuyz (Ctxxy Ctd_yxz + Ct_xxy Ctd_zyz + Ct_xyy Ctd_xxz
+ 2 Ctyxy Ctd_yyz + Ct_yyy Ctd_zxyz + Ct_zxy Ctd_yzz
+ Ct_zzy Ctd_zyz + Ct_zyy Ctd_zzz)
+ gtu_zz (Ctxxz Ctd_yrz + Ct_xrz Ctd_xyz + Ct_ryz Ctd_rzz
+2 Ctyxz Ctd_yyz + Ctyyz Ctd_xyz + Ct_zxz Ctd_yzz
+ Ct_zxz Ctd_zyz + Ct_zyz Ctd_zzz)
(512)
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Auxiliary analysis variable equation

Rtd_xz = Op(z,y, z,t) (513)
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Op(x,y, z,t) = —.5 gtu_zx 0,0,gtd_xz — 1.0 gtu_zy OyOrgtd_xz
— 1.0 gtu_xz 0,0;g9td_xz — .5 gtu_yy OyOygtd_xz
— 1.0 gtu_yz 0,0ygtd_rz — .5 gtu_zz 0,0,9td_x2
+ .5 gtd_xx 0,Gamh_x + .5 gtd_zy 0,Gamh_y
+.5 gtd_zz 0,.Gamh_z+ .5 gtd_xz 0,Gamh_z + .5 gtd_yz 0,Gamh_y
+ .5 gtd_zz 0;Gamh_z + .5 Gamh_z (Ctd_zzz + Ctd_zzx)
+ .5 Gamh_y (Ctd_xyz + Ctd_zxy)
+ .5 Gamh_z (Ctd_xzz + Ctd_zx2)
+ gtu_zz (Ctzzzx Ctd_zzx + Ctxzz Ctd_rxz + Ct_rrz Ctd_xxx
+ Ctyzx Ctd_zzxy + Ctyzx Ctd_yxz + Ct_yxz Ctd_xxy
+ 2 Ct_zzx Ctd_zxz + Ct_zzz Ctd_zx2)
+ gtuzy (Ctzzy Ctd_zzxx + Ctxxy Ctd_xzz + Ct_xyz Ctd_zzx
+ Ctyxy Ctd_zzxy + Ctyzy Ctd_yxz + Ctyyz Ctd_xxy
+ 2 Ct_zzy Ctd_zxz + Ct_zyz Ctd_zxz)
+ gtu_xz (Ctxxz Ctd_zzz + Ct_zxxz Ctd_xxz + Ct_rzz Ctd_zzxx
+ Ctyxz Ctd_zxy + Ctyxz Ctd_yxz + Ct_yzz Ctd_xxy
+2 Ct_zzz Ctd_zxz + Ct_zzz Ctd_xxz)
+ gtu_zy (Ctxxr Ctd_zzy + Ct_xxx Ctd_xyz + Ct_xxz Ctd_xxy
+ Ctyzz Ctd_zyy + Ctyzxr Ctd_yyz + Ctyxrz Ctd_xyy
+ 2 Ctzzx Ctd_zyz + Ct_zzz Ctd_xyz)
+ gtuyy (Ctxxy Ctd_zzy + Ct_xxy Ctd_xyz + Ct_xyz Ctd_xxy
+ Ctyzy Ctd_zyy + Ctyxy Ctd_yyz + Ct_yyz Ctd_zyy
+ 2 Ct_zzy Ctd_zyz + Ct_zyz Ctd_xyz)
+ gtuyz (Ctxzxz Ctd_zxy + Ct_xxz Ctd_xyz + Ct_zzz Ctd_zxy
+ Ctyxz Ctd_zyy + Ctyxz Ctd_yyz + Ct_yzz Ctd_xyy
+ 2 Ct_zzz Ctd_zyz + Ct_zzz Ctd_zyz)
+ gtuzz (Ctzzx Ctd_zxz 4+ Ctxzr Ctd_xzz + Ctaxxz Ctd_xzz
+ Ctyxx Ctd_zyz + Ctyxx Ctd_yzz + Ct_yxz Ctd_zyz
+2 Ct_zzx Ctd_zzz + Ct_zxz Ctd_zz2)
+ gtuyz (Ctxxy Ctd_zzxz + Ctxxy Ctd_xzz + Ct_xyz Ctd_rxz
+ Ctyxy Ctd_zyz + Ct_yxy Ctd_yzz + Ct_yyz Ctd_zyz
+ 2 Ct_zzxy Ctd_zzz + Ct_zyz Ctd_xz2)
+ gtu_zz (Ctrxzz Ctd_zxz + Ct_xxz Ctd_xzz + Ct_rzz Ctd_zz2
+ Ctyxz Ctd_zyz + Ctyzrz Ctd_yzz + Ct_yzz Ctd_zyz
+ 2 Ct_zaz Ctd_zzz + Ct_zzz Ctd_xzz)
(514)
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Auxiliary analysis variable equation

Rtd_yy = Op(x,y, 2, 1) (515)

Op(x,y, z,t) = —.5 gtu_xz 0,0,gtd_yy — 1.0 gtu_zy 0y, gtd_yy
— 1.0 gtu_xz 0,0,g9td_yy — .5 gtu_yy OyOygtd_yy
— 1.0 gtu_yz 0.0ygtd_yy — .5 gtu_zz 0,0.gtd_yy
+ 1.0 gtd_xy 0y,Gamh_x + 1.0 gtd_yy 0,Gamh_y
+ 1.0 gtd_yz 0yGamh_z + 1.0 Gamh_z Ctd_yzy
+ 1.0 Gamh_y Ctd_yyy + 1.0 Gamh_z Ctd_yyz
+ gtu_zz (2 Ctezzy Ctd_yzx + Ctxxy Ctd_zzy
+ 3 Ctyzy Ctd_yzy + 2 Ct_zxy Ctd_yxz + Ct_zzxy Ctd_zxy)
+gtuzxy (2 Ctxyy Ctd_yzz+ Ct_axyy Ctd_xxy+ 3 Ctyyy Ctd_yxy
+ 2 Ct_zyy Ctd_yzxz + Ct_zyy Ctd_zzy)
+gtuxz (2 Ctxyz Ctd_yrz+ Ct_axyz Ctd_rxy+ 3 Ct_yyz Ctd_yxy
+ 2 Ct_zyz Ctd_yxz + Ct_zyz Ctd_zzy)
+gtuzy (2 Ctxzy Ctd_yxy+ Ctxxy Ctd_zyy+ 3 Ctyzy Ctd_yyy
+ 2 Ctzzy Ctd_yyz + Ct_zzxy Ctd_zyy)
+ gtu_yy (2 Ct_zxyy Ctd_yzy + Ct_xyy Ctd_xyy + 3 Ct_yyy Ctd_yyy
+ 2 Ct_zyy Ctd_yyz + Ct_zyy Ctd_zyy)
+ gtu_yz (2 Ctxyz Ctd_yzry + Ct_xyz Ctd_xyy + 3 Ctyyz Ctd_yyy
+ 2 Ct_zyz Ctd_yyz + Ct_zyz Ctd_zyy)
+gtuxz (2 Ctxxy Ctd_yxz+ Ctaxxy Ctd_xyz+ 3 Ct_yzy Ctd_yyz
+ 2 Ct_zzy Ctd_yzz + Ct_zzxy Ctd_zyz)
+ gtuyz (2 Ctzyy Ctd_yxz + Ct_xyy Ctd_zyz+ 3 Ct_yyy Ctd_yyz
+ 2 Ct_zyy Ctd_yzz + Ct_zyy Ctd_zyz)
+ gtu_zz (2 Ctxyz Ctdyzxz + Ctxyz Ctd_xyz + 3 Ctyyz Ctd_yyz
+ 2 Ct_zyz Ctd_yzz + Ct_zyz Ctd_zyz)
(516)

Auxiliary analysis variable equation

Rtd_yz = Op(x,y, z,t) (517)
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Op(z,y, z,t) = —.5 gtu_zx 0,0,gtd_yz — 1.0 gtu_zy 0,0, gtd_yz
— 1.0 gtu_xz 0,0,g9td_yz — .5 gtu_yy 0yOygtd_yz
— 1.0 gtu_yz 0,0ygtd_yz — .5 gtu_zz 0,0,gtd_yz
+ .5 gtd_ry 0.Gamh_z + .5 gtd_yy 0,Gamh_y
+ .5 gtd-yz 0.Gamh_z + .5 gtd_xz 0,Gamh_z + .5 gtd_yz O,Gamh_y
+ .5 gtd_zz 0yGamh_z + .5 Gamh_x (Ctd_yxzz + Ctd_zxy)
+.5 Gamh_y (Ctd_yyz+Ctd_zyy)+.5 Gamh_z (Ctd_yzz+Ctd_zyz)
+ gtu_zx (Ctaxxy Ctd_zzx + Ct_xxy Ctd_xxz + Ct_xxz Ctd_yxx
+ Ctyzy Ctd_zxy + Ctyzry Ctd_yxz + Ctyxz Ctd_yzxy
+ 2 Ct_zzy Ctd_zzz + Ct_zxz Ctd_yxz)
+ gtu_zy (Ctayy Ctd_zzx + Ct_xyy Ctd_zxz + Ct_xyz Ctd_yxx
+ Ct_yyy Ctd_zaxy + Ct_yyy Ctd_yzz + Ctyyz Ctd_yzy
+ 2 Ct_zyy Ctd_zxz + Ct_zyz Ctd_yzz)
+ gtuzz (Ctryz Ctd_zzx + Ct_xyz Ctd_xxz + Ct_xzz Ctd_yxx
+ Ctyyz Ctd_zzy + Ct_yyz Ctd_yxz + Ct_yzz Ctd_yzxy
+ 2 Ct_zyz Ctd_zxz + Ct_zzz Ctd_yxz)
+ gtu_zy (Ctxxy Ctd_zxy + Ct_xxy Ctd_xyz + Ct_xxz Ctd_yry
+ Ctyzy Ctd_zyy + Ctyxy Ctd_yyz + Ctyzz Ctd_yyy
+ 2 Ct_zzy Ctd_zyz + Ct_zzxz Ctd_yyz)
+ gtuyy (Ctxyy Ctd_zzxy + Ct_zyy Ctd_zyz + Ct_xyz Ctd_yzy
+ Ct_yyy Ctd_zyy + Ct_yyy Ctd_yyz + Ctyyz Ctd_yyy
+ 2 Ct_zyy Ctd_zyz + Ct_zyz Ctd_yyz)
+ gtuyz (Ctxyz Ctd_zxy + Ct_xyz Ctd_xyz + Ct_xzz Ctd_yzxy
+ Ctyyz Ctd_zyy + Ct_yyz Ctd_yyz + Ct_yzz Ctd_yyy
+ 2 Ct_zyz Ctd_zyz + Ct_zzz Ctd_yyz)
+ gtuzz (Ctxxy Ctd_zxz + Ct_xxy Ctd_xzz + Ct_xxz Ctd_yxz
+ Ctyzy Ctd_zyz + Ctyzy Ctd_yzz + Ctyxz Ctd_yyz
+ 2 Ct_zzy Ctd_zzz + Ct_zxz Ctd_yzz)
+ gtuyz (Ctxyy Ctd_zxz + Ct_zyy Ctd_zzz + Ct_xyz Ctd_yxz
+ Ctyyy Ctd_zyz + Ct_yyy Ctd_yzz + Ctyyz Ctd_yyz
+ 2 Ct_zyy Ctd_zzz + Ct_zyz Ctd_yzz)
+ gtu_zz (Ctxyz Ctd_zxz + Ct_xyz Ctd_xzz + Ct_xzz Ctd_yzz
+ Ctyyz Ctd_zyz + Ctyyz Ctd_yzz + Ct_yzz Ctd_yyz
+ 2 Ct_zyz Ctd_zzz + Ct_zzz Ctd_yzz)
(518)

53




Auxiliary analysis variable equation

Rtd_zz = Op(z,y, z,t) (519)

Op(x,y, z,t) = —.5 gtu_xx 0;0,gtd_zz — 1.0 gtu_xy 0,0, gtd_2z
— 1.0 gtu_zz 0,0;g9td_2z — .5 glu_yy 0,0,gtd 2z
— 1.0 gtu_yz 0,0ygtd_zz — .5 gtu_zz 0,0,g9td_zz
+ 1.0 gtd_zz 0,Gamh_z + 1.0 gtd_yz 0,Gamh_y
+ 1.0 gtd_zz 0,Gamh_z + 1.0 Gamh_x Ctd_zxz
+ 1.0 Gamh_y Ctd_zyz + 1.0 Gamh_z Ctd_zzz
+ gtu_zz (2 Ct_xxz Ctd_zze + Ctxxz Ctd_zxz
+ 2 Ctyzrz Ctd_zaxy + Ctyzxz Ctd_yzrz + 3 Ct_zxz Ctd_zxz)
+gtuxy (2 Ctxyz Ctd_zzxx + Ct_xyz Ctd_xxz+ 2 Ct_yyz Ctd_zxy
+ Ctyyz Ctd_yxz + 3 Ct_zyz Ctd_zxz)
+gtuxz (2 Ctxzz Ctd_zxx + Ct_xzz Ctd_xxz+ 2 Ctyzz Ctd_zxy
+ Ctyzz Ctd_yzz + 3 Ct_zzz Ctd_zxz)
+ gtuzy (2 Ctxzz Ctd_zzy+ Ctxxz Ctd_ryz+ 2 Ctyxz Ctd_zyy
+ Ctyxz Ctd_yyz + 3 Ct_zxz Ctd_zyz)
+ gtu_yy (2 Ct_zyz Ctd_zzy + Ct_xyz Ctd_xyz + 2 Ctyyz Ctd_zyy
+ Ctyyz Ctd_yyz + 3 Ct_zyz Ctd_zyz)
+ gtuyz (2 Ctxzz Ctd_zzxy + Ct_xzz Ctd_xyz + 2 Ctyzz Ctd_zyy
+ Ctyzz Ctd_yyz + 3 Ct_zzz Ctd_zyz)
+ gtuxz (2 Ctxxz Ctd_zxz+ Ctxxz Ctd_xzz+ 2 Ctyxz Ctd_zyz
+ Ctyxz Ctd_yzz + 3 Ct_zzxz Ctd_zzz)
+ gtuyz (2 Ctxyz Ctd_zxz + Ctxyz Ctd_xzz + 2 Ct_yyz Ctd_zyz
+ Ctyyz Ctd_yzz + 3 Ct_zyz Ctd_zzz)
+ gtu_zz (2 Ctxzz Ctd_zxz + Ctxzz Ctd_xzz + 2 Ctyzz Ctd_zyz
+ Ctyzz Ctdyzz + 3 Ct_zzz Ctd_zzz)

(520)

Auxiliary analysis variable equation
uph_x = Op(z,y, z,t) (521)
Op(:r:,y,z,t) =Y (522)
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Auxiliary analysis variable equation

uph_y = Op(:c, Y, =, t) (523)

Op(z,y,z,t) = +x (524)
Auxiliary analysis variable equation

uph_z = Op(z, y, 2, t) (525)

Op(z,y,z,t) = o0 (526)

Auxiliary analysis variable equation

ur_x = Op(z,y, z,t) (527)

Op(z,y,2,t) = +x (528)
Auxiliary analysis variable equation

ur-y = Op(z,y, 2,t) (529)

Op(z,y,2,t) = +y (530)
Auxiliary analysis variable equation

ur_z = Op(z,y, z,1) (531)

Op(z,y,2,1) = +2 (532)
Auxiliary analysis variable equation

uthd_x = Op(z,y, z,t) (533)
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Op(z,y,z,t) =4z 2z (534)

Auxiliary analysis variable equation

uthd_-y = Op(x,y, z,t) (535)

Op(x,y, z,t) =+y z (536)

Auxiliary analysis variable equation

uthd_z = Op(x,y, z,t) (537)

Op(l’, Y, =, t) =+ (_"E2) + (_yz) (538)

Auxiliary analysis variable equation

uth_x = Op(z,y, z,t) (539)

Op(z,y, z,t) = +chi gtu_xx uthd_x + chi gtu_xy uthd_y + chi gtu_xrz uthd_z
(540)

Auxiliary analysis variable equation

uth_y = Op(z,y, 2,t) (541)

Op(x,y, z,t) = +chi gtu_xy uthd_x + chi gtu_yy uthd_y + chi gtu_yz uthd_z
(542)

Auxiliary analysis variable equation
uth_z = Op(z,y, z,t) (543)

Op(z,y,z,t) = +chi gtu_rz uthd_x + chi gtu_yz uthd_y + chi gtu_zz uthd_z
(544)
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Auxiliary analysis variable equation

wphph = Op(z,y, 2,t) (545)
Op(x,y, z,t) = +inv_chi gtd_xx uph_x® + 2 inv_chi gtd_ry uph_x uph_y
+ 2 inv_chi gtd_xz uph_x uph_z + inv_chi gtd_yy uph_y>
+ 2 inv_chi gtd_yz uph_y uph_z + inv_chi gtd_zz uph_z*>
(546)
Auxiliary analysis variable equation
vph_x = Op(z,y, z,t) (547)
Op(z,y, 2,t) = + uph-v (548)
AR max{.10e — 3, Jwphph}
Auxiliary analysis variable equation
vph_y = Op(x,y, 2, 1) (549)
Op(x,y, 2,8) = + uph-y (550)
P2t = max{.10e — 3, /wphph}
Auxiliary analysis variable equation
vph_z = Op(z,y, 2,t) (551)
Op(z,y, 2,t) = + uph-2 (552)
RS max{.10e — 3,/ wphph}
Auxiliary analysis variable equation
wrph = Op(x, Y, %, t) (553)
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Op(z,y, z,t) = +inv_chi gtd_rx ur_x vph_x + inv_chi gtd_xy ur_xr vph_y
+ inv_chi gtd_xz ur_x vph_z
+inv_chi gtd_xy ur_y vph_x + inv_chi gtd_yy ur_y vph_y
+ inv_chi gtd_yz ur_y vph_z + inv_chi gtd_xz ur_z vph_x
+ inv_chi gtd_yz ur_z vph_y + inv_chi gtd_zz ur_z vph_z

(554)
Auxiliary analysis variable equation
wrr = Op(z,y, z,t) (555)
Op(z,y, z,t) = +inv_chi gtd_xx ur_z® + 2 inv_chi gtd_zy ur_x ur-y
+ 2 inv_chi gtd_xz ur_r ur_z + inv_chi gtd_yy ur_y® (556)
+ 2 inv_chi gtd_yz ur_y ur_z + inv_chi gtd_zz ur_z*>
Auxiliary analysis variable equation
vrx = Op(x,y, z,t) (557)
(—wrph vph_x) + ur_x
t) =
Op(@,y,2,t) =+ max{.10e — 3,/ wrr} (958
Auxiliary analysis variable equation
ur-y = Op($7 Y, %, t) (559)
(—wrph vph_y) + ur_y
0 t) = 560
G S max{.10e — 3, J/wrr} (560)
Auxiliary analysis variable equation
vr_z = Op(z,y, 2, 1) (561)

o8




(—wrph vph_z) + ur_z

@) ) = 562

p(z,y, z,t) = + max{.10e — 3, /wrr} (562)
Auxiliary analysis variable equation

wthph = Op(z,y, z,t) (563)

Op(z,y, z,t) = +inv_chi gtd_xx uth_z vph_x + inv_chi gtd_zy uth_z vph_y
+ inv_chi gtd_xz uth_r vph_z
+ inv_chi gtd_ry uth_y vph_x + inv_chi gtd_yy uth_y vph_y
~+inv_chi gtd_yz uth_y vph_z + inv_chi gtd_rz uth_z vph_x
+inv_chi gtd_yz uth_z vph_y + inv_chi gtd_zz uth_z vph_z

(564)
Auxiliary analysis variable equation
wthr = Op(z,y, z,t) (565)
Op(z,y, z,t) = +inv_chi gtd_zx uth_x vr_x + inv_chi gtd_ry uth_x vr_y
+ tnv_chi gtd_rz uth_x vr_z
+ tnv_chi gtd_zy uth_y vr_x + inv_chi gtd_yy uth_y vr_y
+ tnv_chi gtd_yz uth_y vr_z + inv_chi gtd_zz uth_z vr_z
+inv_chi gtd_yz uth_z vr_y + inv_chi gtd_zz uth_z vr_z
(566)
Auxiliary analysis variable equation
wthth = Op(x,y, z,t) (567)
Op(z,y, z,t) = +inv_chi gtd_zx uth_x® + 2 inv_chi gtd_zy uth_x uth_y
+ 2 inv_chi gtd_zz uth_z uth_z + inv_chi gtd_yy uth_y®
+ 2 tnv_chi gtd_yz uth_y uth_z + inv_chi gtd_zz uth_z>
(568)
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Auxiliary analysis variable equation

vth_x = Op(z,y, z,t) (569)
(—wthph vph_x) + (—wthr vr_x) + uth_x
Op(x,y,z,t) =+ 570
P,y 71) max{.10e — 3, Vwthth} (570)
Auxiliary analysis variable equation
vth-y = Op(z,y, 2,1) (571)
—wthph vph_ —wth i th_
Opla,y, 7 ) = + LI Phg) ¥ (Cwhy ) + uth-y 672)

max{.10e — 3, Vwthth}

Auxiliary analysis variable equation

vth_z = Op(x,y, z,t) (573)
Opla,y, ) = + (—wthph vph_z) + (—wthr vr_z) + uth_z (574)
T max{.10e — 3, Vwthth}

Auxiliary analysis variable equation

dSigma_x = Op(x,y, z,t) (575)

1. ur_x max{.1e — 9, /2> + y> + 22}

Op(x7 y7 z’ t) = + Chi1.500000000000000 (576)
Auxiliary analysis variable equation

dSigma-y = Op(z,y, z,t) (577)

. le—9,V/TE T E ¥ 22
Op(x,y,z,t)z—i—l ur-y max{.1e — 9,/z>+ y> + 22} (578)

-1.500000000000000
chi*®
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Auxiliary analysis variable equation

dSigma_z = Op(x,y, z,t) (579)

1. ur_z max{.ie —9,/2% + y? + 22}

Op(x7 y7 Z? t) = + Chil.SOOOOOOOOOOOOOO (580)
Auxiliary analysis variable equation
Td tt = Op(x,y, z,t) (581)

Op(x,y, z,t) = +g4d_tt> Tu_tt + 2 g4d_tx g4ad_tt Tu_tx + 2 g4d_ty g4d_tt Tu_ty
+ 2 g4d_tz gad_tt Tu tz + g4d_tx® Tu_xx
+ 2 g4d_ty gad_tx Tu_xy + 2 g4d_tz gad_tx Tu_xz
+ g4d_ty® Tu_yy + 2 gad_tz gad_ty Tu_yz + gad_tz> Tu_zz
(582)

Auxiliary analysis variable equation

Td_tx = Op(x,y, z,t) (583)

Op(z,y,z,t) = +g4d_tt gad_tx Tu_tt + g4d_tax® Tu_tx + g4d_ty g4d_tx Tu_ty
+g4d_tz gad_tx Tutz+ gad-_tt gad_xx Tu tx+gad -tz g4d_zx Tu zx
+ gad-ty g4d_xx Tu_zy + g4d-tz gad_xx Tu_xz
+gad_tt gad_xy Tu_ty+gad_tx g4d_xy Tu-xy+gad_ty gad_xy Tu_yy
+g4d_tz gad_xy Tu_yz+gad_tt gad_xz Tu tz+gqd_tx gad_xz Tu xz
+ g4d_ty gad_xz Tu_yz + g4d_tz gad_xz Tu_zz
(584)

Auxiliary analysis variable equation

Td-ty = Op(z,y,2,1) (585)
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Op(z,y,z,t) = +g4d_tt gad_ty Tu_tt + g4ad_tx gad_ty Tu_tz + gad_ty® Tu_ty
+g4d_tz g4d_ty Tu_tz+ g4d_tt g4d_zy Tu tx+ g4d_tr gad_xy Tu_xx
+ g4d_ty g4d_xy Tu-xy + g4dtz g4d_zy Tu_xz
+g4d-tt g4d-yy Tu-ty+g4d-tx g4d-yy Tu-zy+g4d-ty g4d-yy Tu-yy
+g4d_tz gad_yy Tu-yz+ g4d_tt g4d_yz Tu_tz+ gad_txr gad_yz Tu_xz
+ g4d_ty gad_yz Tu_yz + g4d_tz g4d_yz Tu_zz
(586)

Auxiliary analysis variable equation

Td_tz = Op(z,y, z,t) (587)

Op(z,y,z,t) = +g4d_tt gad_tz Tu_tt + g4d_tx gad_tz Tutx + g4d_ty gad_tz Tu_ty
+ gqd_tz® Tutz + g4d_tt g4d_xz Tutx + g4d_tx g4d_xz Tu_xx
+ g4d_ty g4d_xz Tu_xy + g4d_tz g4d_xz Tu_xz
+g4d_tt g4d_yz Tu-ty+ g4d_txr gad_yz Tu_xy+ g4d-ty g4d_-yz Tu_yy
+g4dtz gad_yz Tu yz+ gad_tt gad_zz Tutz+ g4d tx gad_zz Tu_xz
4+ g4d_ty gad_zz Tu_yz + g4d_tz g4d_zz Tu_zz
(588)

Auxiliary analysis variable equation

Tdxx = Op(z,y, z,t) (589)

Op(z,y,z,t) = +g4d_tx® Tu_tt + 2 g4d_zx g4d_tx Tu tz + 2 g4d_zvy g4d_tz Tu_ty
+ 2 g4d_xz g4d_tx Tu_tz + g4d_xx® Tu_xx
+ 2 g4d_zy g4d_zxx Tu_xy + 2 g4d_xz g4d_xx Tu 2
+ g4d_xy? Tuyy + 2 gad_xz gad_xy Tuyz + gad_xz* Tu_zz
(590)

Auxiliary analysis variable equation

Td_xy = Op(z,y,2,t) (591)
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Op(z,y,z,t) = +g4d_tx gad_ty Tu_tt + gad_zx gad_ty Tu_tx + g4d_zxy gad_ty Tu_ty
+ gad_xz g4d_ty Tutz + gad_tr gad_zy Tu_tx
+ g4d_xx gad_xy Tu_xx + gad_xy® Tu_xy + gad_rz gad_ry Tu_rz
+ gad_tx gad_yy Tu-ty + g4d_xx g4d_yy Tu_zy
+ g4d-ry g4d-yy Tu-yy + g4d-rz g4d-yy Tu-yz
+ g4d_tx g4d_yz Tu_tz + g4d_zrx g4d_yz Tu_zz
+ g4ad_zy gad_yz Tu_yz + gad_xz gad_yz Tu_zz
(592)

Auxiliary analysis variable equation

Tdxz = Op(z,y,z,t) (593)

Op(x,y, z,t) = +g4d_tx g4d_tz Tu tt + g4d_zx gad_tz Tu tx + gad vy g4d_tz Tu ty
+ g4d_zz g4d_tz Tutz + g4d_tx g4d_xz Tu tx
+ g4d_zx g4d_xz Tu_xx + g4d_xy g4d_zz Tu_xy
+ g4d_x2® Tu_xz + g4d_tx gad_yz Tu_ty + g4d_xx g4d_yz Tu_xy
+ gad_xy g4d_yz Tu_yy + g4d_xz g4d_yz Tu_yz
+ g4d_tx gad_zz Tutz + g4d_zxx g4d_zz Tu 2
+ g4d_xy gad_zz Tu_yz + g4d_xz g4d_zz Tu_zz
(594)

Auxiliary analysis variable equation

Td yy = Op(z,y, z,t) (595)

Op(x,y, z,t) = +g4d_ty® Tu_tt + 2 gad_zy g4d-ty Tu_tx + 2 g4d_yy gad_ty Tu_ty
+ 2 g4d_yz gad_ty Tu_tz + g4d_xy®> Tu_zx
+ 2 g4d_yy g4ad_xy Tu_xy + 2 gad_yz gad_xy Tu_xz
+ g4d_yy® Tuyy + 2 gad yz gad_yy Tu yz + g4d_yz* Tu_zz
(596)

Auxiliary analysis variable equation

Tdyz = Op(z,y, 2,1) (597)
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Op(z,y,z,t) = +g4d_ty gad_tz Tu_tt + g4d_zy g4d_tz Tu_tz + g4d_yy gad_tz Tu_ty
+ g4d_yz gad_tz Tutz + gad_ty g4d_xz Tutx
+ gad_xy g4d_zz Tu-xx + g4d-yy gad_xrz Tu_zy
4+ g4d_yz gad_xz Tu_xz + g4d_ty g4d_yz Tu_ty
+ g4d-ry g4d-yz Tu-zy + g4d-yy g4d-yz Tu-yy
+ g4d_yz® Tu_yz + g4d_ty gad_zz Tu_tz + g4d_xy g4d_zz Tu_xz
4+ g4d_yy gad_zz Tu_yz + g4d_yz g4d_zz Tu_zz
(598)

Auxiliary analysis variable equation

Td zz = Op(x,y, z,t) (599)

Op(z,y,z,t) = +g4d_tz® Tutt + 2 g4d_xrz g4d_tz Tutz + 2 g4d_yz g4d_tz Tu_ty
+ 2 g4d_zz g4d_tz Tutz + g4d_xz® Tu_zx
+ 2 g4d-yz gad-xz Tu_zy + 2 g4d_zz g4d_xz Tu_xz
+ gad_yz® Tuyy + 2 g4d_zz gad_yz Tu_yz + g4d_zz> Tu_zz
(600)

Auxiliary analysis variable equation

TT = Op(x,y, z,t) (601)

Op(x,y, z,t) = +gad_tt Tu_tt + 2 gad_tx Tu_tx + 2 g4d_ty Tu ty + 2 gad_tz Tu_tz
4+ gad_xx Tu xx + 2 g4d_xy Tu xy + 2 gad_xz Tu_ 2
4+ gad_yy Tu_yy + 2 gad_yz Tu_yz + gad_zz Tu_zz
(602)

Auxiliary analysis variable equation

EWeyl_xx = Op(x,y, z,t) (603)
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Op(x,y, z,t) = + (—inv_chi Rpd_zx) + (—Rtd_zx)
+inv_chi (Atd_zx Atud_zz + Atd_xy Atud_yz + Atd_xz Atud_zz)
+ (—-3333333333333333 invchi trK Atd rx)
+ (—.2222222222222222 inv_chi gtd_zz trK?)
(604)

Auxiliary analysis variable equation

EWeyl_xy = Op(x,y, z,t) (605)

Op(x,y, z,t) = + (—inv_chi Rpd_zy) + (—Rtd_zy)
+ inv_chi (Atd_zx Atud_xy + Atd_xy Atud_yy + Atd_xz Atud_zy)
+ (—-3333333333333333 inv-chi trK Atd_xy)
+ (—.2222222222222222 inv_chi gtd_zy trK?)
(606)

Auxiliary analysis variable equation

EWeyl_zz = Op(x,y, z,t) (607)

Op(x,y, z,t) = + (—inv_chi Rpd_xzz) + (—Rtd_zz)
+inv_chi (Atd_xx Atud_zz + Atd_xy Atud_yz + Atd_zz Atud_zz)
+ (—-3333333333333333 inv-chi irK Atd_zz)
+ (—.2222222222222222 inv_chi gtd_zz trK?)
(608)

Auxiliary analysis variable equation

EWeyl_yy = Op(z,y, z,t) (609)

Op(z,y,z,1) = + (—inv_chi Rpd_yy) + (—Rtd_yy)
+ inv_chi (Atd_ry Atud_zy + Atd_yy Atud_yy + Atd_yz Atud_zy)

+ (—-3333333333333333 inv_chi trK Atd_yy)
+ (—.2222222222222222 inv_chi gtd_yy trK?>)

(610)
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Auxiliary analysis variable equation

EWeyl yz = Op(z,y, z,t) (611)

Op(x,y, z,t) = + (—inv_chi Rpd_yz) + (—Rtd_yz)
+inv_chi (Atd_xy Atud_xz + Atd_yy Atud_yz + Atd_yz Atud_zz)
+ (—-3333333333333333 inv-chi trK Atd_yz)
+ (—.2222222222222222 inv_chi gtd_yz trK?)
(612)

Auxiliary analysis variable equation

EWeyl_zz = Op(z,y, z,t) (613)

Op(x,y, z,t) = + (—inv_chi Rpd_zz) + (—Rtd_zz)
+inv_chi (Atd_zz Atud_xz + Atd_yz Atud_yz + Atd_zz Atud_zz)
+ (—-3333333333333333 inv-chi trK Atd zz)
+ (—.2222222222222222 inv_chi gtd_zz trK?)
(614)

Auxiliary analysis variable equation

Del_ Kd_xxx = Op(z,y, z,t) (615)

Op(z,y, z,t) = +inv_chi 0, Atd_zx
—inv_chi (2 Atd_zx Ctzzx+2 Atd_zry Ctyrx+2 Atd_xz Ct_zxx)
+ .3333333333333333 tnv-chi gtd_zx dxtrK
+ 1.0 tnv_chi® Atd_zx Oychi — 1.0 inv_chi® gtd_zx Atud_xx O.chi
— 1.0 inv_chi® gtd_xx Atud_yx Oychi
— 1.0 inv_chi® gtd_rx Atud_zx O,chi
(616)

Auxiliary analysis variable equation

Del_Kd_zxxy = Op(z,y, z,t) (617)
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Op(z,y,z,t) = +inv_chi 0, Atd_zy
—inv_chi (Atd_xy Ct_xxx + Atd_xx Ct_xzy + Atd_yy Ct_yzx
+ Atd_zy Ctyxy + Atd_yz Ct_zzx + Atd_xz Ct_zzy)
+ -3333333333333333 tnv-chi gtd_zy OxtrK
+ .5 inv_chi® Atd_zy Oychi+ .5 inv_chi® Atd_xx Oychi
— .5 inv_chi® gtd_rx Atud_xry O.chi
— .5 inv_chi® gtd_xx Atud_yy Oychi
— .5 inv_chi® gtd_rx Atud_zy 0,chi
— .5 inv_chi® gtd_ry Atud_xxz O.chi
— .5 tnv_chi® gtd_zry Atud_yx Oychi
— .5 inv_chi® gtd_ry Atud_zx 0,chi
(618)

Auxiliary analysis variable equation

Del Kd xxz = Op(x,y, z,t) (619)

Op(x,y, z,t) = +inv_chi 0, Atd_xz
—inv_chi (Atd_xz Ctxxx + Atd_zx Ct_zxz + Atd_yz Ctyzz
+ Atd_zy Ctyxz + Atd_zz Ct_zxx + Atd_xz Ct_zxz)
+ .3333333333333333 tnv-chi gtd-zz OztrK
+ .5 inv_chi® Atd_xz Oychi + .5 inv_chi® Atd_zx 0,chi
— .5 inv_chi® gtd_rx Atud_xz O,chi
— .5 tnv_chi® gtd_zx Atud_yz Oychi
— .5 itnv_chi® gtd_rx Atud_zz O0,chi
— .5 tnv_chi® gtd_xz Atud_zx Oychi
— .5 inv_chi® gtd_xz Atud_yx Oychi
— .5 inv_chi® gtd_rz Atud_zx O,chi
(620)

Auxiliary analysis variable equation

Del_Kd_yzx = Op(z,y, 2,t) (621)
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Op(x,y, z,t) = +inv_chi 0, Atd_zx
—inv_chi (2 Atd_zx Ct_zzy+ 2 Atd_zy Ctyzry+ 2 Atd_xz Ct_zzy)
+.3333333333333333 inv-chi gtd-zx Oytr K
+ 1.0 tnw_chi® Atd_xy Oychi — 1.0 inv_chi® gtd_xy Atud_xrx O chi
— 1.0 inv_chi® gtd_zy Atud_yz Oychi
— 1.0 inv_chi® gtd_ry Atud_zx O,chi
(622)

Auxiliary analysis variable equation

Del_Kd_yzry = Op(x,y, z,t) (623)

Op(x,y, z,t) = +inv_chi 0,Atd_xy
—inv_chi (Atd_xy Ct_xxy + Atd_zx Ct_xyy + Atd_yy Ct_yxy
+ Atd_xy Ctyyy + Atd_yz Ct_zxy + Atd_zz Ct_zyy)
+ -3333333333333333 tnv-chi gtd_zy OytrK
+ .5 inv_chi® Atd_yy Oychi + .5 inv_chi®> Atd_zy Oychi
— .5 inv_chi® gtd_ry Atud_xy Oychi
— .5 inv_chi® gtd_xy Atud_yy Oychi
— .5 inv_chi® gtd_xy Atud_zy O,chi
— .5 inv_chi® gtd_yy Atud_zx O chi
— .5 tnv_chi® gtd_yy Atud_yx Oychi
— .5 inv_chi® gtd_yy Atud_zx 0.chi
(624)

Auxiliary analysis variable equation

Del Kd_yxz = Op(z,y, z,t) (625)
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Op(z,y, z,t) = +inv_chi 0yAtd_zz — inv_chi (Atd_xz Ct_zxy + Atd_xx Ct_xyz
+ Atd_yz Ct_yzy+ Atd_zy Ctyyz+ Atd_zz Ct_zxy+ Atd_zz Ct_zyz)
+.3333333333333333 inv-chi gtd-zz OytrK
+ .5 inv_chi® Atd_yz Oychi + .5 inv_chi® Atd_xy 0,chi
— .5 inv_chi® gtd_ry Atud_xz Oychi
— .5 inv_chi® gtd_zy Atud_yz Oychi
— .5 inv_chi® gtd_ry Atud_zz 0,chi
— .5 inv_chi® gtd_yz Atud_xrx O,chi
— .5 inv_chi® gtd_yz Atud_yx Oychi
— .5 tnw_chi® gtd_yz Atud_zx 0,chi
(626)

Auxiliary analysis variable equation

Del Kd_zxx = Op(x,y, z,t) (627)

Op(z,y, z,t) = +inv_chi 0,Atd_zx
—inv_chi (2 Atd_zx Ctzzz+ 2 Atd_zy Ct_yzrz+ 2 Atd_zz Ct_zzz)
+ .3333333333333333 inv-chi gtd_rx 0,irK
+ 1.0 tnv_chi® Atd_vz Oychi — 1.0 inv_chi® gtd_rz Atud_zx Oychi
— 1.0 inv_chi® gtd_xz Atud_yx Oychi
— 1.0 inv_chi® gtd_rz Atud_zx 0,chi
(628)

Auxiliary analysis variable equation

Del Kd_zxy = Op(z,y, z,t) (629)
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Op(z,y,z,t) = +inv_chi 0, Atd_zy — inv_chi (Atd_xy Ct_xxz + Atd_zxx Ct_zryz
+ Atd_yy Ctyzz+ Atd_zy Ctyyz+ Atd_yz Ct_zxz+ Atd_rz Ct_zyz)
+ .3333333333333333 inv-chi gtd-zy O,trK
+ .5 inv_chi® Atd_yz O,chi + .5 inv_chi® Atd_xz Oychi
— .5 inv_chi® gtd_xz Atud_xy Oychi
— .5 inv_chi® gtd_xz Atud_yy Oychi
— .5 inv_chi® gtd_rz Atud_zy 0,chi
— .5 inv_chi® gtd_yz Atud_xrx O,chi
— .5 inv_chi® gtd_yz Atud_yx Oychi
— .5 tnw_chi® gtd_yz Atud_zx 0,chi
(630)

Auxiliary analysis variable equation

Del Kd_zxz = Op(z,y, z,t) (631)

Op(z,y,2,t) = +inv_chi 0, Atd_zz — inv_chi (Atd_xz Ct_zzxz+ Atd_zx Ct_xzz
+Atd_yz Ctyxz+ Atd_xy Ct_yzz+ Atd_zz Ct_zxz+ Atd_xz Ct_z2z22)
+ .3333333333333333 inv-chi gtd_rz d,trK
+ .5 inv_chi® Atd_zz Oychi + .5 inv_chi® Atd_xrz 0,chi
— .5 inv_chi® gtd_rz Atud_xz Oychi
— .5 tnv_chi® gtd_xz Atud_yz Oychi
— .5 inv_chi® gtd_rz Atud_zz 0,chi
— .5 inv_chi® gtd_zz Atud_zx Oychi
— .5 tnv_chi® gtd_zz Atud_yx Oychi
— .5 tnv_chi® gtd_zz Atud_zz 0,chi

(632)

Auxiliary analysis variable equation

Del_Kd_zyy = Op(x,y, z,t) (633)
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Op(z,y,z,t) = +inv_chi 0, Atd_yy
—inv_chi (2 Atd_xy Ct_zxy+ 2 Atd_yy Ctyzy + 2 Atd_yz Ct_zxy)
+.3333333333333333 inv-chi gtd-yy OytrK
+ 1.0 inv_chi® Atd_zy 0ychi — 1.0 inv_chi® gtd_vy Atud_xy Oychi
— 1.0 inv_chi® gtd_zy Atud_yy Oychi
— 1.0 inv_chi® gtd_ry Atud_zy 0,chi
(634)

Auxiliary analysis variable equation

Del Kd_zyz = Op(x,y, z,t) (635)

Op(z,y,z,t) = +inv_chi O, Atd_yz — inv_chi (Atd_xz Ct_zxy + Atd_xy Ct_zzz
+ Atd_yz Ct_yzy+ Atd_yy Ctyrz+ Atd_zz Ct_zzy+ Atd_yz Ct_zxz)
+ .3333333333333333 inv-chi gtd-yz OytrK
+ .5 inv_chi® Atd_xz Oychi + .5 inv_chi®> Atd_zy 0.chi
— .5 inv_chi® gtd_ry Atud_xz Oychi
— .5 inv_chi® gtd_zy Atud_yz Oychi
— .5 inv_chi® gtd_ry Atud_zz 0,chi
— .5 inv_chi® gtd_rz Atud_xy O,chi
— .5 inv_chi® gtd_xz Atud_yy Oychi
— .5 tnv_chi® gtd_xz Atud_zy 0,chi
(636)

Auxiliary analysis variable equation

Del Kd_yyy = Op(z,y, 2,) (637)

Op(z,y, z,t) = +inv_chi 0,Atd_yy
—inv_chi (2 Atd_ry Ctxyy + 2 Atd_yy Ct_yyy + 2 Atd_yz Ct_zyy)
+ .3333333333333333 tnv-chi gtd_yy OytrK
+ 1.0 inv_chi® Atd_yy Oychi — 1.0 inv_chi® gtd_yy Atud_zy Oychi
— 1.0 inv_chi® gtd_yy Atud_yy Oychi
— 1.0 inv_chi® gtd_yy Atud_zy O0,chi
(638)
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Auxiliary analysis variable equation

Del_Kd_yyz = Op(z,y, z,t) (639)

Op(x,y, z,t) = +inv_chi 0yAtd_yz — inv_chi (Atd_rz Ct_xyy + Atd_xy Ct_zyz
+ Atd_yz Ctyyy+ Atd_yy Ct_yyz+ Atd_zz Ct_zyy+ Atd_yz Ct_zyz)
+ .3333333333333333 tnv-chi gtd-yz OyirK
+ .5 inv_chi® Atd_yz Oychi + .5 inv_chi® Atd_yy 0.chi
— .5 inv_chi® gtd_yy Atud_xz O,chi
— .5 tnv_chi® gtd_yy Atud_yz Oychi
— .5 inv_chi® gtd_yy Atud_zz 0,chi
— .5 inv_chi® gtd_yz Atud_ry O,chi
— .5 inv_chi® gtd_yz Atud_yy O0,chi
— .5 inv_chi® gtd_yz Atud_zy 0,chi
(640)

Auxiliary analysis variable equation

Del_Kd_zyy = Op(z,y, 2,t) (641)

Op(z,y,z,t) = +inv_chi 0, Atd_yy
—inv_chi (2 Atd_ry Ctxyz + 2 Atd_yy Ctyyz + 2 Atd_yz Ct_zyz)
+ .3333333333333333 tnv-chi gtd_yy O;trK
+ 1.0 inv_chi® Atd_yz Oychi — 1.0 inv_chi® gtd_yz Atud_zy O,chi
— 1.0 inv_chi® gtd_yz Atud_yy Oychi
— 1.0 tnv_chi® gtd_yz Atud_zy O,chi
(642)

Auxiliary analysis variable equation

Del_ Kd_zyz = Op(x,y, z,t) (643)
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Op(z,y,z,t) = +inv_chi 0, Atd_yz — inv_chi (Atd_zz Ct_xyz + Atd_zy Ct_zzz
+ Atd_yz Ctyyz+ Atd_yy Ct_yzz+ Atd_zz Ct_zyz+ Atd_yz Ct_zzz)
+ .3333333333333333 tnv-chi gtd_yz d,trK
+ .5 inv_chi® Atd_zz Oychi + .5 inv_chi® Atd_yz 0,chi
— .5 inv_chi® gtd_yz Atud_rz Oychi
— .5 inv_chi® gtd_yz Atud_yz Oychi
— .5 inv_chi® gtd_yz Atud_zz 0,chi
— .5 inv_chi® gtd_zz Atud_xy Oychi
— .5 inv_chi® gtd_zz Atud_yy O,chi
— .5 tnv_chi® gtd_zz Atud_zy 0,chi
(644)

Auxiliary analysis variable equation

Del Kd xzz = Op(z,y,z,t) (645)

Op(x,y, z,t) = +inv_chi 0, Atd_zz
—inv_chi (2 Atd_xz Ct_zzxz+ 2 Atd_yz Ct_yrz + 2 Atd_zz Ct_zxz)
+ .3333333333333333 inv-chi gtd_zz OytrK
+ 1.0 tnv_chi® Atd_rz 0,chi — 1.0 inv_chi® gtd_xvz Atud_xz Oychi
— 1.0 inv_chi® gtd_xz Atud_yz Oychi
— 1.0 inv_chi® gtd_rz Atud_zz 0,chi
(646)

Auxiliary analysis variable equation

Del Kd yzz = Op(x,y, z,t) (647)

Op(z,y, z,t) = +inv_chi 0,Atd_zz
—inv_chi (2 Atd_rz Ctxyz + 2 Atd_yz Ctyyz + 2 Atd_zz Ct_zyz)
+ .3333333333333333 tnv-chi gtd_zz OytrK
+ 1.0 tnv_chi® Atd_yz 0,chi — 1.0 inv_chi® gtd_yz Atud_xz Oychi
— 1.0 inv_chi® gtd_yz Atud_yz Oychi
— 1.0 inv_chi® gtd_yz Atud_zz 0,chi
(648)
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Auxiliary analysis variable equation

Del Kd_zzz = Op(x,y, z,t) (649)

Op(x,y, z,t) = +inv_chi 0,Atd_zz
—inv_chi (2 Atdxz Ct_xzz + 2 Atd_yz Ctyzz + 2 Atd_zz Ct_zzz)

+ .3333333333333333 inv-chi gtd_zz 0,tr K

+ 1.0 inv_chi® Atd_zz O,chi — 1.0 inv_chi® gtd_zz Atud_xz O.chi
— 1.0 inv_chi® gtd_zz Atud_yz Oychi

— 1.0 inv_chi® gtd_zz Atud_zz 0,chi

(650)

Auxiliary analysis variable equation

BWeyl_zxz = Op(z,y, z,t) (651)

Op(x,y, z,t) = + (—gtd_rz inv_chi®>> Del _Kd_yzrz)+ gtd_ry inv_chi®>® Del Kd_zxz
+ gtd_xz inv_chi®*® Del Kd_rxy+ (—gtd_zx inv_chi*5 Del _Kd_zxy)

+ (—gtd_zy inv_chi*5 Del_Kd_xxz)+ gtd_xx inv_chi®>® Del Kd_yzz

(652)

Auxiliary analysis variable equation

BWeyl zy = Op(x,y, z,t) (653)

Op(z,y, z,t) = + (—gtd_xz inv_chi*> Del_Kd_yxy) + gtd_vy inv_chi®>> Del Kd_zxy
+ gtd_zz inv_chi*5 Del_Kd_xyy + (—gtd_xx inv_chi®> Del _Kd_zyy)

+ (—gtd_zy inv_chi*> Del Kd_xyz)+ gtd_xx inv_chi®5 Del Kd_yyz

(654)

Auxiliary analysis variable equation

BWeyl_zz = Op(x,y, z,t) (655)
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Op(z,y,z,t) = + (—gtd_xz inv_chi*® Del_Kd_yxz) + gtd_zry inv_chi*5 Del Kd_zxz
+ gtd_xz inv_chi®*® Del_Kd_xyz + (—gtd_zxz inv_chi*5 Del Kd_zyz)

+ (—gtd_zy inv_chi®5 Del _Kd_xzz)+ gtd_xx inv_chi®>> Del Kd_yzz

(656)

Auxiliary analysis variable equation

BWeyl yx = Op(x,y, z,t) (657)

Op(x,y, z,t) = + (—gtd_yz inv_chi*> Del_Kd_yxx) + gtd_yy inv_chi®>> Del Kd_zzx
+ gtd_yz inv_chi®>® Del Kd_zxy+ (—gtd_xy inv_chi*® Del Kd_zxy)

+ (—gtd_yy inv_chi*> Del_Kd_xxz)+ gtd_ry inv_chi®>5 Del Kd_yrz

(658)

Auxiliary analysis variable equation

BWeyl-yy = Op(z,y, z,t) (659)

Op(z,y, z,t) = + (—gtd_yz inv_chi*® Del_Kd_yxy) + gtd_yy inv_chi*>> Del _Kd_zxy
+ gtd_yz inv_chi*® Del_Kd_zyy + (—gtd_zy inv_chi®> Del _Kd_zyy)

+ (—gtd_yy inv_chi*> Del_Kd_xyz) + gtd_zy inv_chi*> Del _Kd_yyz

(660)

Auxiliary analysis variable equation

BWeyl yz = Op(z,y, z,t) (661)

Op(x,y, z,t) = + (—gtd_yz inv_chi*> Del Kd yxz) + gtd_yy inv_chi*5 Del _Kd_zxz
+ gtd_yz inv_chi®>5 Del_Kd_xyz + (—gtd_xy inv_chi®*® Del _Kd_zyz)

+ (—gtd_yy inv_chi®>5 Del_ Kd_xzz) + gtd_xy inv_chi*® Del _Kd_yzz

(662)
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Auxiliary analysis variable equation

BWeyl_zx = Op(x,y, z,t) (663)

Op(x,y, z,t) = + (—gtd_zz inv_chi*5 Del_Kd_yxx) + gtd_yz inv_chi®>> Del _Kd_zxx
+ gtd_zz inv_chi®>® Del Kd_xxy+ (—gtd_xz inv_chi®*® Del Kd_zxy)

+ (—gtd_yz inv_chi®*® Del_Kd_xxz)+ gtd_rz inv_chi®>5 Del Kd_yrz

(664)

Auxiliary analysis variable equation

BWeyl_zy = Op(z,y, z,t) (665)

Op(z,y,z,t) = + (—gtd_zz inv_chi®>® Del_Kd_yxy) + gtd_yz inv_chi®>> Del _Kd_zxy
+ gtd_zz inv_chi®*® Del_Kd_zyy + (—gtd-zz inv_chi®> Del_Kd_zyy)

+ (—gtd_yz inv_chi*> Del_ Kd_xyz) + gtd_rz inv_chi*> Del _Kd_yyz

(666)

Auxiliary analysis variable equation

BWeyl_zz = Op(z,y, z,t) (667)

Op(z,y,z,t) = + (—gtd_zz inv_chi®>> Del_Kd_yzz) + gtd_yz inv_chi*® Del _Kd_zxz
+ gtd_zz inv_chi®>5 Del_Kd_xyz + (—gtd_xz inv_chi*® Del _Kd_zyz)
+ (—gtd_yz inv_chi®>5 Del_Kd_xzz) + gtd_xz inv_chi*® Del _Kd_yzz

(668)

Auxiliary analysis variable equation
mmR_xx = Op(z,y, z,1) (669)
Op(z,y,2,t) = + (—.5 vph_x®) + .5 vth_x? (670)

76




Auxiliary analysis variable equation

mmR_xy = Op(z,y, z,t) (671)

Op(z,y,2,t) = + (—.5 vph_x vph_y) + .5 vth_x vth_y (672)
Auxiliary analysis variable equation

mmR_rz = Op(zx,y, z,1) (673)

Op(z,y,z,t) = + (—.5 vph_x vph_z) + .5 vth_x vth_z (674)

Auxiliary analysis variable equation

mmR_yy = Op(z,y,2,1) (675)

Op(z,y, z,t) = + (—.5 vph_y®) + .5 vth_y* (676)
Auxiliary analysis variable equation

mmR_yz = Op(x,y, z,t) (677)

Op(z,y,z,t) = + (—.5 vph_y vph_z) + .5 vth_y vth_z (678)
Auxiliary analysis variable equation

mmR_zz = Op(x,y, z,t) (679)

Op(z,y,2,t) = + (—o0.5 vph_2*) + 0.5 vth_z* (680)
Auxiliary analysis variable equation

mml_zx = Op(z,y, z,t) (681)
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Op(z,y,z,t) = —1.0 vph_x vth_x (682)
Auxiliary analysis variable equation

mml_zy = Op(x,y, z,t) (683)

Op(z,y, z,t) = + (—.5 vph_z vth_y) + (—.5 vph_y vth_x) (684)
Auxiliary analysis variable equation

mml_zz = Op(x,y, z,t) (685)

Op(z,y,z,t) = + (—.5 vph_x vth_z) + (—.5 vph_z vth_z) (686)
Auxiliary analysis variable equation

mmlI_yy = Op(z,y, 2,1) (687)

Op(z,y,z,t) = —1.0 vph_y vth_y (688)
Auxiliary analysis variable equation

mml_yz = Op(z,y, z,t) (689)

Op(z,y,z,t) = + (—.5 vphy vth_z) + (—.5 vph_z vth_y) (690)
Auxiliary analysis variable equation

mml_zz = Op(z,y, z,t) (691)

Op(z,y,z,t) = —1.0 vph_z vth_z (692)

Boundary conditions
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Segments: main

Type: extrapolation
Axis: All
Side: All

Fields: gtd_xx, gtd_xy, gtd_xz, gtd_yy, gtd_yz, gtd_zz, Atd_xx, Atd_xy, Atd_zz,
Atd_yy, Atd_yz, Atd_zz, Gamh_x, Gamh_y, Gamh_z, Betau_x, Betau_y, Betau_z,
Alpha, chi, trK, theta, phiR, pheR, phil, phel, piR, peR, pil, pel, phi2

Boundary precedences

x-Lower
x-Upper
y-Lower
y-Upper
z-Lower
z-Upper

SOtk

Finalization Conditions

The condition is:

t > tend (693)
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