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Reliability Evaluation of Simulation Models for Nearfield Groundwater Flow
and Radionuclide Transport Computation
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Masaaki MATSUMOTO™ and Jun NOBE*

Abstract

In this research, simulations with some parameters which characterize ground water flow and
the reliability evaluation for the expansion of the calculation method of groundwater flow were
carried out by using the radionuclide transport computations in nearfield heterogeneous porous
media .

Concretely contents are follows:

With the series of calculation method for three-dimensional saturated/unsaturated
groundwater flow and one-dimensional radionuclide transport, the computational
analyses with the parameters used in JNC report in 2000 was carried out and the
influence of the different input flux was evalvated.

The examination of the application for the different ways of inverse laplace
transformation which is used in one-dimensional radionuclide transport analysis code
"MATRICS" was carried out.

+ The examination of the application of multi-element “MATRICS” (m-MATRICS) for
radionuclide fransport computations in nearfield heterogeneous porous media was carried
out.

+ The series of calculation methods from three-dimensional saturated/unsaturated ground
water flow simulation code to one-dimensional radionuclide transport simulation code
was integrated.

This work was performed by Mitsubishi Research Institute, Inc. under contract with Japan
Nuclear Cycle Development Institute.
JNC Liaison : Waste Isolation Research Division, Tokai Works.
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Table 2.3.3-1 HiEERF

Jusk

TC-99

Sn-126

Se-79

Zr-93

Cs-135

Sm-151.

Nb-94

Pd-197

4NO FH1

Pu-240 — U -239 — Th-232

4N1 Z&5Y

Cm-245 — Pu-241 — Am-241 — Np-237 — U -233 — Th-229

4N2 FZ 51

Cm-246 — Pu-242 — U -238 — Th-230 — Ra-226 — Pb-210

4N3 A7

Am-243 — Pu-239 — U -235 — Pa-231 — Ac-227

Table 2.3.3-2 IEHEBITEE T 2 —F

£ BRIEM
SEE FFMDERIEEMERRED 1/10 /%
AL HREZEE L2
B 20%
BIRRE 2,160kg/m?
BAECREL 1+ BRI B x BRI
HhZEpR R
AYEUAREIT Table 2.3.3-3 2R
METEEA Table 2.3.3-4 MR
AHEOIE ALSYHIELZHE ¢ 2.9m
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Table 2.3.3-3 WESIT6§ 5 0BEHRE

JLHE BEEmYkg) .
Se 0.001
Zr 0.100
Nb , 0.100
Te 1.000
Pd 0.100
Sn 1.000
Cs 0.050
Sm 5.000
Pb 0.100
Ra 0.500
Ac 5.000
Th 1.000
Pa 1.000
U 1.000
Np 1.000
Pu 1.000
Ac 5.000
Cm 5.000

Table 2.8.3-4 KR

JLER 3R (Year)
Se-79 65,000
Zr-93 1,530,000
Nb-94 20,300
Te-99 213,000

Pd4-107 6,500,000
Sn-126 100,000
Cs-135 2,300,000
Sm-151 90
Pu-240 6,540
U-236 23,400,000
Th-236 14,1000,000,000
Cm-245b 8,500
Pu-241 14.4
Am-241 432
Np-237 2,140,000
U-2383 159,600
Th-229 7,340
Cm-246 4,730
Pu-242 387,000
U-238 4,470,000,000
U-234 245,000
Th-230 77,000
Ra-226 1,600
Pb-210 22.3
Am-243 7,380
Pu-239 24.100
U-235 704,000,000
Pa-231 32,800
Ac-227 218
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Table 2.3.3-5 ZREOHBELE

TR W E R (mSv/ Bg)
Se-79 2.68319 X102
Zr-93 1.56128 X10-1*
Nb-94 7.08203 X 10-13
Te-99 1.12953 X104

Pd-107 1.44427 X107
Sn-126 9.84000 X 10712
Cs-135 1.14188 x107%®
Sm-151 1.59096 X 10
Pu-240 1.48618 X101
U-236 1.35020 <102
Th-236 1.58971 X100
Cm-245 4.85827 X101
Pu-241 3.65860 X102
Am-241 1.62586 10!
Np-237 1.29937 X101
U-238 1.70817 X101
Th-229 7.90073 X101
Cm-246 3.52915 X101
Pu-242 1.42068 %101
U-238 1.32840 %1072
U-234 1.43505 X108
Th-230 3.59980 x 101
Ra-226 3.80354 x 101
Pb-210 3.08639 <10
Am-243 243707 X102
Pu-239 1.50178 X102
U-235 1.52070 X102
Pa-231 2.44490 %10
Ac-227 8.54417 X101
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3 HEBITIEHET T OEEMEN

8.1 #HTTIREMFEDILE

3.1.1 HMELUHE
BT FTAERTFEL LTENRy ME, 7T 078, MEREBETOND, ZZCREPHET

7 AEBEEE MBI T A MBER RS, WIZF VR y b, 77 78, MFEOFER
FFERZIT 5. BRRICERORESTETICER L, BITBROMBRNEIT I,
Zhick Y, THERICHT I =FHEOBRABEZIEET 2ERZAN LTS,

3.1.2 FHSTSRAERFZEAVENFEOBE
W75 AERFEERACEERFERUTO S ATy 7L LTRIRTE 3,

BNI-FEREFRAWH LTI 77 AEREEET 5,
AR 2 RE2FRITRIIRD 5,

53
775
77T AEMRNTOREYET 77 AERIT LY REM~EEHRT S,

® e 6

3007 ERANIH, BHDEXbNEXEFBACH LTF S IAERERET DL E2F
BEDS 7S ALEWRICE 2ME BT RD 2 FIERRE THIRZERO T ADT IS RE
RN TORELHES 77 AEBRFELZFIRA L CEEM~BERT 52 LITAEHE LY, FRRICRD S
HFHEERFEETIR, T<HRWEETULIAERTET, —RIEAVWOhIEMSFERNICHT2HT7 7
T AEBFE L UCREENICEL RO ZFEEF AT ES 2H/RVORERRTH 5,

FHEENIHZ 77 AERERDDIFEL LTUTOZ2OFEPRFATH D LEZLLATNS,

D FAEyE

® 7727
® MEFE

LTI 77 AERRCBT 5 XBRFRAD T 77 AEMRNTOMBEEBR~5,
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(1) REFIZBITHZEHFER
Dual Porosity €7 V& AW AZEEDOEERETIY, UTOZOXEFEXN TR EI S,

[azn]
F f 2 m
efR{ai=—qefai+Def o°c, +& R A CI —e/RIAC + A" D" —= JC;
at ax ax ow o
(3.1.2-1)
[=F) 7 2A]
m acm mY72vm m m m m
&, a: =D"V°C -RIACP + R4, ,C, {3.1.2-2)

-
—

IT, WREO fZRAENY, m T ) 2 RANE, O i BEOEERTLTEY, 20
DOEREERLTo@EDTHD,

R D BRI
CGx.b) : ZREOREmol/m?]
t : Brf[year]

q : PV K FiEm/year]

x : B A O EHEm]

D : BRI mYyear]

D= = bV 2RHEEEEEIn Y year]

£ : ZEpRER

A D AR S RERERMm

w : BEFE»S = M F ARNAOEE 2 EE ]
A : B E i year]

MG, TROXTRSND,

C/(x,0)=0 (3.1.2-3)

Cl(x,w,0)=0 (8.1.2-4)

BRS&HIT, TROXNTTrERS,
[&zM]) AvnO

f
A, I:(:IC,{ —c, ag:n ] =F7 () (8.1.2-5)
x x=0
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[AZP] x=L

f
A, [d,c,{ —d, oG ] =0 (3.1.2-6)
ox | _,

[« bV 7 RN] BREORER

Cr(x0,5)=Cf (x,1) | (8.1.2-7)

(=Y 27 2R) = MU 2 RELEOKE

9C, =0 (3.1.2-8)
ow .

=a

ST As IR0 OERE, ali= Y 7 A~0HEIC X 3B AE Z(penetration depth) TH 3B,
Ei, el,e2,d1,d2 BEEDOEETHY, BEHARZWVWEPlux 2o he—AT3 7 DICRIHEERBE
THETHD.

Zhbizky, x=1zBi}2 Flux T X5 IR/ ER A5,

. f

FP@#)=A, [elc,{ —e, aac,, } (3.1.2-9)

" _
x=l

(2) ERAFBERDS TS AEH
BIEI OB BTN LRV BRWATEL 2B X 3, BEICYWTOT7FRAEREHT &, X
(3.1.2-1), (3.1.2-2)i%, BEFEEK s THWBZ Lizk Yy, TROXNTERIEAEINS,

_ okl ell ol _
[sf R (s+ 2, )]C;’ =—g¢e’ a£+ Dée’ a—(-';”—+ As’"D’"E—C—"— +&'R A CI,
ox ox ow |
(3.1.2-10)
R™(s+A)Cr =D"V*C" +R". A _Cr, (8.1.2-11)
E7, BREHETRETRSNS,

ol
A, [cl C! —c, o, ] =F7 (3.1.2-12)

ox |
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f
: A:[d@f ~d, 9, } =0 | . (3.1.2-13)
x=L

ox
Cr(x,0,5)=C/ (x,5) (3.1.2-14)
aC” =0 ) (3.1.2-15)
aw w=a

rEND, ROLWHA Flux BETOX 5 2ET 5,

= — oC/ |
FlP=A, [e,c;‘ —e, ——= } (8.1.2-16)
ox |,

@) T FRAERAIE T 5
BIEiCR L, 777 XAEMCT 5 Flux Z2TRICRD 5,
P b Y 2 AROBREFlux 2, BRNOBEFlux ORFHCTRTIL2E X2,

Cr=Y y.C/ (8.1.2-17)
k=1
ZITC, yuldx PENRETHD, EERERGL-IVCRAL THREMEEREZERT S &, LT

TiREND,

R"(s+ )y, —D"V?y, =0 (3.1.2-18)

R*(s+2)y, —D"V?y, =R A _ ¥, >k (8.1.2-19)

¥ 7-EREICR(8.1.2-14), (3.1.2-185) Lk v, FROZAEIHF LN D,

Yu0,8)=8, (n2k) (3.1.2-20)
Pu| g n=k) (3.1.2-21)
ow |, _.

¥, BERLE <Y 7 AMOBERCBT 3 y,, PAEL, 7T uy 7 U2 Y EEB(EEAN
TRAD LI KEEND,
ay 2

—_— Zn
ow

B(z,) (3.1.2-22)

w=0
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(3.1.2-23)

(3.1.2-24)

Thd, = h) 7 RABOSFRIZET S 7 0 v 7 D42 B Y% Table.3.1.2-1 {2571,

7z, RB.12-17EXEBA12-10IZRAT B LUTOXEE S,

2 n=l1 —
g.C, =—qeaC" +0e2 S Ler_ 2 C,.*+) G,C,
k=1

ax axz n~1""n-1

T,

2
g, (5= [sR,, (s+A)+Ae"D" %Bn (z)]

n 2
G, (s)=—Ae"D"Y EL 2L B,(2)
I=k a

n=1

TTAR
E;ik — — i=k
[JIR" s+ 2)~ R s+ 3)]

i#k

£oT, A(3.1.2-25)DITLL T TR B,

C, = % ,,,i:{ U.. [.a,'fg exp(—b.x)+a_ exp(-b_ x)]

ZIZT, bte by ST O 2 RAFBADETHY, UTTREND,

g, (s)—gb, ~Db: =0

b,*;’(s)=_q_[_1i{1+ }——wg;(s)ﬂ
2D g e

T, Ul TORIZL Y BRI RD LD,
Uu._ =1

n=l
(gn - gm )Unm = 6Rﬂ—] 2‘J'l—l Un—l.m + Z Gnk Ukm
k=m
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(3.1.2-26)

(3.1.2-27)

(3.1.2-28)

(3.1.2-29)

(3.1.2-30)

(3.1.2-31)

(3.1.2-32)

(3.1.2-33)



F, a,  HEREEICEVBEREERS, TRDb,
V,=F' | (3.1.2-34)

n-1
V,=F'-YU,V, (3.1.2-35)

m=1

LEZETHE, FTRDRAEM ZLITEDFELND,
¢, +c,b, ¢, +c,b; a, |_ v, (3.1.2-36)
(d, +d,b})exp(-b L) (d, +d,b)exp(~b;L) | a, | \ 0

LI EZBAWTRREEINC, BTOL S IRBIRASND,

F()=F° =Y U, lai (e, + e,b7) exp(-biD) +az (e, +e,b;) exp(=b; )] (8.1.2-37)

m=1

3.1.3 #IIAy bk
By METNS 75 AEREO—FE LTHFOEREHEOEEBLUEBEOGIPLRE

<AV BRTWAFETHD,
FZNRy MEOEBROBERIIUTOATREND,
N~1
f= %Z Re[(v+iB,)e™ F(s)] (3.1.3-1)
k=0
T,
5, = A0, + O +iAvVO, (3.1.3-2)
B, =6, REAC (8.1.3-3)
9&
g, =k (3.1.3-4)
N
o, =0, coth, (3.1.3-5)

i, ERFUEHB L, v, o, NEFFEARY "RFA—FTHDIH, —RIZINLEDNTA—F
ERERIRED TS A—F ThD, LiL, BERICEEEELAVS Z LHE, MATRICS 21— FIZ
BHTRELEN, TROESHEVLNRTVS,

Z,:i or ~—§- (3.1.3-6)

t t

max min
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v=1 (8.1.3-7)
c=90 (3.1.3-8)
N =257 (3.1.3-9)

3.14 9527 %
7S5 UTHRIC X B 57T ANERF RO,

D STFTREHORDFLLTT7—) o EREEBEWS,
@ A7variAdYXrERNWTT—YBEOMONEREINESES,

T2 ThB, I UTECELDET ST AWEROREERTIORT,

1) 7—YTHRBEZRANWEHES TS RAEBRORTFiE
575 ZEHTEMBH AL >0 KR LT TO X 3IcEHREEIR D,

F(s) = j:’ e F(dt (3.1.4-1)
I ZCRE ATEREETH Y, XU TORKRERLET,

| () I1< Me™ (3.1.4-2)
*fr, WFTIAERIPTOLS iRah3,

F@&y=@/2m)["" " F(s)ds (3.1.4-3)

“hiE, BToL3imREnD,

f@Oy=(" I ) j: [Re{F(s)}cos ot —Im{F(s)}sin orldo (3.1.4-4)

T Tsmatieo THY, alte X VRS VVEROERTHD, 7 oA AV EROEEE
BETICRY 8 R OB FES D 5,

f)= 2 exp(at)-l-ﬁu Re{F(p)}cos(axt)dm
T [i]
= -Eexp(at) j““ Im{F(p)}sin(ax)d® (3.1.4-5)
T 0
1

= L exp(an[” Re(F(p)} explian)do
T 1]
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ZITC, pratio THD, AEARICLY, EREBUTOL S ICEbEh 3,

fiH)= —exp(at)l: ;a) + ; R { ( +£‘g’.—)} COS(E;EII {3.1.4-6)
2 = k| . (km
L) =- -1: e:x];)(.cu‘)ﬁ\;l Im{F[a + iT_J} sm[—Tuj 8.1.4-7)

fg(t)——eXP( t)[——+ZR{ [ J p(g;zj}] (3.1.4-8)

I I CEMEL OBEITNThUTOL 5 ITRENS,

rr, = i exp(=2nat){f @nT +1) +exp(2at) f (2nT 1)} (3.1.4-9)
A=l
Err, = )i exp(—2nat){ f 2nT + 1) —exp(2ar) f (2nT - 1)} (3.1.4-10)
n=1
Err, =Y exp(-2naT) f2nT +1) (3.1.4-11)

nwl

T, B AU TOXNERDS,
a=ua—log(E)/2T . (3.1.4-12)

IITC, a DREFEREBRERDY, ERiro—#fThs, £, Ex XFFEETHY, —
fRIZI2 1.0X105~1.0 X108 Th D, 7=, TN EIT O FRRORRER tox 2 T5&, TRORAT
Fz260M5,

T=~08¢ (3.1.4-13)

FERE Brr BLUT 3T MBI L VENAELZRBRTISLERSD D,

Q) V5 TRIZKBIBEOMORDE

7T TR, TV S BEERWEHETS 77 AERIIBNWT, BEBOMERDLSEIA T e
7Ty X (epsilon-algorithm) #ZHWTEFDORFEAEBRHAEGRH B, 1 7rrFTATY XA
DBMEZ LTI,

BT RTZ o0t EZ L3,

ikw

S0=F(G)I2, Sk =Sk_[+RC{F(a+—I;—JCXP(Ikm

_:—r—)} k=1--2M  (3.1.4-14)

e =g +[elm? —elm 1 (3.1.4-15)
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Z T,

SET) -0, ef,"” =5 m=01---2M (3.1.4-16)

NS 7T 7ELLHAET I RERIIUTOL ICFRENS,

Ji(t)=%eXP(af)£gM (3.1.417)

HBO 0, FEROINEShZRWT —Y =if#E BWic# T 77 AEBROEEREZ L TIIRT,

L i F@ i) (e _
f(r)-—Texp(ar)l: > +§ Re{F(a+ = Jexp( - )H (3.1.4-18)

3.1.5 %% _
HMEFHRILS 77 AVPEROBEERODESICETTE 3 X 5 ISR o 23R8 2 FEOD
EOTHB, FOBEAI, '
5 — Fm exp(c,)

e’ = _— (8.1.5-1)
o=~ 2 cosh(o, — )
DOBEFBIZER L,
s exp(0,) =E,(s,0,) (3.1.5-2)
2cosh(o, —s)
LI L, Bromwich #i%% (3.1.5-2) ROBL bW ORBHIERTIZ Lich D,
E, (50y)= exp(C,) (3.1.5-3)
2 cosh(o, — &)
IR LB, PUTFoLIcE T b, RA8.15-B)E725,
E, (s5,0,)=¢ L+ e 2] (3.1.5-4)
lmE,_(s,0,)=¢ (3.1.5-5)

Fypom

PenT, T A—F g, ZBEUREITBE L E (5, 0 JIIBHEIK s 0 RIF R E 725,
oo DELIALEDEBIIE (v, 0)Z e LTI LIZI VRN LRSS,
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Fh ks, TREES,
exp(—26,)

(3.1.5-6)
1+ 2exp(—26,) cos(2®) +exp(—40,)

A, (0,6)=E, (i0,0)—e"

“hEERTEE, Figdl5-10X 3ot 2T a DRAYMTEE L, 0=0 THR/ME exp(-2¢
0)/(1-exp(-20 )2 T & %,

BEECREKXEL AT A—F ¢, & OEFRIZ Table.8.1.5-1 IZRT L 91T, 0,23 2bilexp(-200)%
BREORREELRLTIV,

E. s, 0 )53 8 " L 2 L < B2 D A1 Re(s)= 0  DEB LICEROBEZFHZ L T, {BOERE
*Fig.8.1.5-215 77

¥, ZOZLENTHITRERTD L, UTTRIND,

exp(G,) (=D
E _(s5,0,)= (3.1.5-T)
«(5:00) 2 n;,.s—[an +i(n—0.5)7]
57T AWEBROREEEE E s, 0 JTEERAELTREZ XD,
]_ gt oo
fult00)=o— [ Fs)E, (st,0,)ds (3.1.5-8)

WE, REmz > o, (m XEOEH) & LTFigs.1.530% 5Z(a*iR), RER)ZELLTEH
AT OFE % Jpds £FEL L,

1 a+ir 1 *
o [ FOE, (st,0,)ds = 3= [ FGE, (st,0)ds +1, + I} +1, (3.1.5-9)
REL,
=" F( oF IR)EM (c+iR,0,)do (8.1.5-10)
27 4a

Re(s)>0 TFE)NPERZZ L LBOEBOBFRNG, UTOZAZED,

1, Eé " F[R *;’“’]E,c (R+iw,6,)do (3.15-11)
1 exp(0,) & et | G Tim(n—0.5)

= _{ FG)E,_(st,0,)ds =—2220) y* (_pymtip (3.1.5-12)
Zm-L (S)E,(st, 0y )ds =— 2( )i .

&I,

do (3.1.5-13)

271, IS%JR‘F(G:IR)EEC(GH'R, o)

THDHH,
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exp(o,)

lE_(0+iR,0,) = cosh(o —~ ;) (3.1.5-14)
THihb,
M, = max F(GTRJ (3.15-15)
ETa5e,
M do mM | exp(C,)
2wl k —Lexp(c =1 2 (3.1.5-16)
: t exp( O)J: cosh(o) t
7,
M, = max F[R”’;’“’)‘ (3.15-17)
-RSw
Lv5E,
21, Is-} ij‘F(R:‘“’JE“ (R+io, O'D)la'(o
< M, J-R exp(0,)d® (3.1.5-18)
t - 2(sinh® R+cos® w)''?
<M, exp.(GO)R
tsinh R
R EBRIMND, T Tm—odgde
lim F(s) =0 (3.1.5-19)

s—¥on

XYM, M—0 2250T, t>04261F, I, L', Lm0, Lo THEFICL>TREEND
WS 7T AEHAIL,

FO=22Y " ImF( T ¥ i(’z" O'S)EJ (8.1.5-20)

2t n=1

LEERENRD, I T, FAFRI > THREEINDI T A —HFiT 0, BIURF TIIERKERE
NBEFOEHRTH D, MEFIZLD L oid3 b6 DEHTH S,
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3.1.6 MR
(1) B

8 DOWT T T AEHER AV TR &G TCOBEBITRITETY, ARy MER X DKES
TS OEHEEE T 5,

(2) B EE
TR T O L 3 ICRE LT,

O A% 25T AICEE

@ FZARy FMEREAWT, BAEE 1.0X10°~1.00 X100 £ T 10 fFFoF{LEdiz 6 7
—ABR—RAT—RA LT D

@ FhFENOIFr—RZF LTI T o7k, HEFRCLBNRT A—FREFT L 2{Tok

@ 75 TEINTA-F T ], ABFERINATA—F o0 ZELEIWE

® fEHTHE L LT, Csl35 OfTEiTo7 (BEEHRERL, BLEHY, ZERHY)
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program crystal

Version 2.0 January 1992
CRYSTAL is the code name and header routine for Laplace transform inversion
of the response of a fractured geosphere submodel to a delta function
pulse input and its convolution with the output from a time series
source term.
For standard source terms Laplace transform inversion of the
combined source and geosphere terms is calculated.
Up to 257 points in Laplace space and 6 nuclides can be used

O 0O 0 a0 a0 6 6 o0

INCLUDE * CRYSTAL. FOR’

common/param/ am( (mnch), alam(mnch), disp, retard (mnch), qvel, along
common/ctimes/ optimes (mtime), stimes{mstime), gtimes (mtime)
common/gresp/ gres (mtime, mnch, mnch), gmax (mnch)
common/cenvrt/ convert {mnch)

common/csourc/ isourc
common/cnum/nnch, nblk, ngtimes, nstimes, noptimes
character*40 nucnam (mnch)

common/cname/nucnam

common /bench/ pg, wg

dimension source(mstime, mnch)

dimension zs(mp), peakt (mnch)

dimension zfs (mp, mtrm, mnch, mnch), xf's (mp, mtrm, mnch)
dimension ans(mtime, mnch), fluxout (mtime, mnch), peak (mnch)
character#40 cmnam

wg= 0.0
do 3 k=1, mtime
do 2 i=],mnch
do 1 j=1,mnch
gres(k, i, ) = rzero
continue
ans (k, 1) = rzero
peak (i) = rzero
continue
continue

call getarg(l, cmnam, istatus)
open{unit=irin, file= cmnam)
write (¥, %) cmnam

call getarg(2, canam, istatus)
open{unit=iwout, file= cmnam)
call getarg(3, cmnam, istatus)
open (unit=iwflx, file= cmnam)
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read(irin, *) tmin, tmax, nperdec

¢ set up the output times

fact= 10%* (1. 0/nperdec)
noptimes={(dlog {(tmax/tmin))/(dlog (fact}) + 1.1
time =tmin
do 10 i=1, noptimes
optimes (i) =time
time=time*fact
10 continue

read{irin, ¥) nnch, nblk

call input (nnch, nblk)
ntrm=1
read(irin, *) cmnam
ipin=25
open{unit=ipin, file= cmnam)
read (ipin, *) nelem
c
¢ set up geosphere response output times
c

tstart= along * retard(l} / qvel / 10.0
tstart= dminl (tstart, 1.0d0)
write (%, *) 'tstart’, tstart
fact=10%* (1. 0/n_per_dec)
ngtimes=dmaxl (dlog (tmax/tstart) / (dlog(fact)) + 2.1, 1.0d0)
time=tstart
do 12 i=1, ngtimes
gtimes (i)=time
time=time*fact
12 continue

if (isourc.eq.5) then
call getarg(4, cmnam, istatus)
open (unit=irsre, file= cmnam)

c
¢ skip first line as it should be a header
c
read(irsrc, *)
¢
¢ read source input — assume it’s bq' s and “convert” to moles
c

do 20 k=1, mstime
read (irsre, *, end=25) stimes(k), (source(k, inuc), inuc=1, nnch)
do 15 i=1, nnch
source (k, i)=source (k, i} /alam{i)*cbgtom
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Cx

Cx source (k, i)=source (k, i} /alam(i)*cbqtom
Cx

15 continue

20 continue

25 nstimes=k-1

if (nstimes. gt. mstime) then
write(6, *) ' too many source input values’

stop
endif
endif
ce
cc Begining of loop
ce
do 2000 ielem = 1, nelem
if (ielem. ne. 1} then
nstimes=ngtimes
do 1500 i=1, nstimes
stimes (i)=gtimes (i)
do 1200 j=1, nnch
source (i, j)=ans (i, j}/alam(j) *cbqtom
ce source (i, j)=ans (i, j}
1200 continue
1500 continue

wg= 0.0
do 333 k=1, nstimest]
do 222 i=1, nnch+l
do 111 j=1, nnch+l
gres(k, 1, j) = rzero
111 continue
ans (k, i) = rzero
peak (i) = rzero
222 continue
333 continue
read (ipin, *) qvel_tmp, along, disp, (retard (inuc), inuc=1, nnch)
porosf = porosf * qvel / qvel tmp '
gvel = avel tmp '
velibe= gvel
velflx= gvel
dlibc=disp
d1flz=disp
endif
write (%, %)’ Element No.’, ielem
c
¢ calculate geosphere or total system response at required timepoints
c
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call response (zs, zfs, xfs, ntrm)

c
¢ calculate convolution of time series source and geosphere
c
if (isourc.eq.5) then
do 600 n = 1,nnch
do 300 m = n, nnch
scal=convert (m)
call conv(nstimes, stimes, source (1, n), ngtimes, gtimes,
> gres (1, n,m), ngtimes, gtimes, ans (1, m), scal)
300 continue
600 continue

elseif (isourc. eq. 4) then
do 800 it=1, ngtimes
do 750 n=1, nnch
ans(it, n)=gres(it,n, n)

do 700 m=}, n-1
ans{it, n)=ans{(it, n)+gres(it,m n)
700 continue
if(peak{(n). 1t.ans(it, n))
> peak (n)= ans(it, n)
750 continue
800 continue
endif
2000 continue
ce
cc End of loop
ce
c
¢ interpolate results to user output times
c
if (isourc. gt. 3) then
do 1000 n=1, mch
c scal=alam{n)*cmtobq
scal=1.0
call interp(ngtimes, gtimes, ans (1, n}, noptimes, optimes,
> fluxout (1, n), peak{n), peakt (n), scal)
1000 continue
c
¢ write out peak values and header for flux file
c

write (iwout, 8001) peak (1)

write (iwout, 8002) peakt (1)

write (iwout, 8003) wg

write (iwflx, 8000) (nucnam(i), i=1, nnch)
8000  format (5x, ' time’, 7x, a6, 6(7x, ab) )
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8001 format (' peak ", Ipel2. 4)
8002  format ( peakt ", Ipel2. 4)
8003  format( warning °’, lpelZ. 4}

8004 format (" sum ’1pel2. 4)
c

¢ output flux results
c

do 900 it = 1, noptimes
t = optimes(it)

Cx— :
Cx write (iwflx, 9003) t, (fluxout (it,n), n=1, nnch),
Cx & gtimes(it}, (ans(it, n}, n=1, nnch)
write (iwflx, 9003) t, (fluxout(it, n},n=1, nnch)
Cx write (iwflx, 9003) t, (ans(it,n), n=1, nnch)
Cx——=
900 continue
sum= 0.0
do 950 it= 1, noptimes—1
f1= fluxout (it, 1)
f2= fluxout (it+1, 1)
menseki= (f1 + £2)
$ * (optimes(it+1) - optimes(it)) / 2.0
sum= sumt nenseki
950 continue
C sum = sum / exp(-alam{1)*(retard (1) *along/qvel))

write (iwout, 8004) sum
write (%, 8004) sum
endif

9003 format (1x, Ip, 10(el2. 4e3, 1x))

end
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(2) AR EH
REEAATIC AT A — 5 RUTICRT, WEOR OB HEER Lk,
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Table 3.2.3-1 f#TE&MH—5E

TR 15 P [m/year] S EREL ImPfyear] Pelk
i EXL | @mwe | mms | ®mad4 | B | ms2 | EEs | =au
BEE 1.0x10t 1.0x10%
casel | FHES Al 1.0X10" | 062610 | 2.5X10*% | 1.0X107 | 1.0Xx102 | 0.625%10% | 25%102 | 1.0X10% | 1000
THEE Bl L.0X101 | 25X107 | 0.625X107 | 1.0x107 | 1.0Xx102 | 2.5X10° | 0.625X10% | 1.0X 102
BB 1.0x10% 1.0x10°
case? |TIEF Al L.0X107 | 0.6256X102 | 25X102% | LOX10% { 1.0X10% | 0.625%x10% | 2.5%x10% | 1.0Xx10? | 1000
THESE B 1.0x102 | 25x10*% | 0.625%102 | 1.0x10% | 1.0X10® | 2.5X10° | 0.625x107 | 1.0x10°
WG 1.0x10°% 1.0x104
case3 |FHEE A 1.0X10° | 0.625x10° § 25x10° | 1.0X10% [ 1.0X10* ] 0.625X10% | 2.5X10* | 1.0x10* | 1000
THEE Bl 1.0x10% | 25X10° | 0.625x10% | 1.0x10% | 1.0X10*{ 25x10* { 0.625x10% | 1.0x10
BHEE 1.0x101 1.0 X101
cased |THEIR Al 1.0X107 | 0.625 X107 | 25x107 | 1,0x167 | LOXI0? | 0626107 ] 25%100 | 1.0Xx107 | 100
THEE Bl 1.0X107 | 25X107 | 0.625 X107 | 1.0X107 | 1.0X10T | 2.5%X10T | 0.625%107" | 1.0x107
BHE 1.0X10 1.0x10%
cases | THIEE Al 1.0X10° { 0625 X102 | 265X107 | L0X102? | 1.0X10% | 0.625X10% | 25x10% | 1.0X10? | 100
TEHE Bl 1.0X10?% | 25%X10% | 0.625%10% | 1.0x10% | 1.0XxX102 | 25%x10% | 0.625X10%2 | 1.0x10*
BEE 1.0x10° 1.0x10*®
casef |FEIEE A 1.0X10° | 0.625X10° | 2.5x10° | 1.0X10% | 1.0X10%° | 0.625%10°% | 2.5%10° | 1.0x10° | 100
THEE Bl 1.0X10° | 25X10° | 0.625X10° | 1.0X10%° | 1.0X10® | 25x10° | 0.625x10° | 1.0x10°®
BHE 1.0x10* 1.0 X10*
case7 |FHEEE Al 1.0X10% | 0.626%10* | 25x10* [ 1.0x10* | 1.0X10* | 0.625X10* | 25x10* [ 1.0x10% | 100
TEIEIE Bl 1.0x10% | 25X10* | 0625107 | 1.0x10* | 1.0X10% | 25x10* | 0.625x10 | 1.0x10¢
BEE 1.0x102 1.0 %107
case8 |AHIEH Al 1.0X10? | 0.625X10% | 2.5X10% | 1.0X102 | L.0X10* | 0.625%107 | 25x100 | 1.0X107 | 10
FHEE B 1.0x10° | 2.5x10% | 0.625X10* | 1L.OX10® | L.OX10? [ 25X107 | 0.626 X107 | 1.0X10?
BEE 1.0x10° 1.0 X102
cased |FEVEIE Al 1.0X107 | 0.625X10® | 25x10° | 1.0X10% { 1.0X102 | 0.625X10% | 25%X10% | 1.0X102% | 10
FEEE B 1.0x10° | 25%X10° | 0.625X10% | 1.0X10% | 1.0x10?% | 25X10° | 0.625X%10* | 1.0x10%
HHE 1.0x10% 1.0 X 10°
casel( | NEAMEIE Al 1.0X10 | 0.625X10% | 25X10% | LOXI04 | 1.0X10° | 0.625X10° | 25X10° | 1L.0X10% | 10
AEEE B 1.0Xx104 | 25%X10% | 0.625%X10% | 1.0X10* | 1.0x10° | 25x10°% | 0.625x10° | 1.0x10%
HHE 1.0x10% 1.0x 107
casell | FEEIE Al 1.0X10° | 0.625X10° | 2.5x10° [ 1.0Xx10% j 1.0X107 | 0.625X107 | 25%X10% | 1.0%x101 | 1
REEE B 1L.0X10% | 25x10% | 0.625X107 | 1.0X10° | 1.0X10" | 25X107 | 0.625%X10* | 1.0 X10%
HWHE 1.0x10* 1.0 X10®
casel2 |FEIEIE Al 10X 10 | 0.625X10% | 2.5X10% | 1.0X10* | 1.0x102 | 0.625%x102% | 25X102% | 1.0x102| 1
FIGEE B 1.0X10% | 25X10* | 0.625X10% | 1.0X10* | 1.0X10% | 25x10% | 0.625X10% | 1.0 X102
BWHEE 1.0x10* , 1.0x 107
caseld | FEIEIE Al 1.0X10% | 0.625X10* | 2.5X10* | 1.0X10% | 1.0Xx107 | 0.625 X101 | 2.5x107 | Lox10t | 0.1
FHEHE Bl 1.0X10¢ | 25x10* | 0.625%10* | 1.0X10% | 1.0X107 | 25x10* | 0.625x107 | 1.0 X107
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Table 8.2.83-2 @i — R 23517 5 EHFE & TSRO BE

[m/year]

TR [m¥/year]

1.0X107|1.0X10%]|1.0X10%|1.0X10*
1.0X10"} case4 | casel - -
1.0X10®] case8 | cases | case2 -
1.0X10®] casell | cased casef case3
1.0X10*| casel3 | casel2 | caselQ | case7
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3.24 FHEBICEHIT HZERITHER

m-MATRICS # FW\T, FHEBICRET BB TIAT Y £l L, kD MATRICS OHERZRE

L O E T oI,

(DRI &M

V754 F— 8 Nol CRHW-REEEKRER,OHEE—4&HE L, BB E EH
L7z, #hH Lo iERoSIER % Fig. 8.24-1 1071, ZOFMBICEWTE, FEEEREnE, @
W= AERE, SERERUVESRZRE% Table 3.2.4-1 R Table 3.2.4-2 [T,

V7S5 A4¥F—33 > No.l

it A5 1]

Fig. 3.2.4-1 RHBEFEARLRECHD D Lo #R OBl
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Table 3.2.4-1 m-MATRICS fBHT2

mmeg | TR wherg | U sy
[m] [m/sec] [m/year] [m?/year]
1 4.607 3.564X101 | 1.171x10% | 1.215x102
2 5.039 2.147X10° | 1.562x10° | 1.621x102
3 5.227 8.821x10 | 2.142x10% | 2.222X10%
4 5.211 4269X10° | 2.743x10° | 2.846x10%
5 2.616 1.788X10° | 2.527x10° | 2.622x10?
6 2.653 1.862X10° | 2.268x10° | 2.353x102
7 5.178 8.408X 100 | 1.984X10% | 2.059x10%
8 1.546 3.612X10° | 1.819%x10° | 1.887x10%?
9 3.510 5.982x10" | 1.908x10° | 1.979x10?
10 5.424 1.194X 101 | 1.965x10° | 2.039X10?
11 4.463 3.084 X100 | 2.043x10° | 2119x10?
12 0.952 6.615X10° | 2.411x10% | 2.501x10?
138 0.792 7515X10% | 2.554x10° | 2.650x102
14 5.445 8.759x10° | 2.736x10° | 2.839X102
15 5.174 1.456X10° | 8.8349x10° | 3.474x10?
16 5.216 2.721x10% | 8.952x10° | 4.100x10°
17 1.943 1.106 X10% | 4.090x103 | 4.244x10*
18 3.241 1.469X107 | 3.813x10° | 8.956x10?
19 5.053 2.751X10% | 3.414x10° | 3.542x10?
20 5.019 7.930x10° | 2.828%10° | 2.934x10?
21 5.126 3.428X10° | 2.299x10° | 2.385X1072
22 5.270 6.556x10° | 2.071x10° | 2.148X102
23 5.029 1.357X107 | 2.783x10° | 2.836x102
24 5.025 3.456x 107 | 4.369%10° | 4.533x10°2
25 4.995 1375 X107 | 5560x10° | 5.769x107%
Table 3.2.4-2 MATRICS #4744
ERES m%E whmg | UTIF smies
[m] fm/sec] [m/year] [m%year]
1 1.0376 X102 | 9.994X10° | 2.426x10° | 2.517X102
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Table 3.2.4-3 m-MATRICS & MATRICS OfEAriE 2o ik

m-MATRICS MATRICS
EE BRAE B [year] BAIE E5[H [year]
[Bqgfyear] [Bg/year]

Se-79 5.83 2.88 X105 5.01 3.02 X10°
Cs-135 6.27 10! 1.00 X107 5.22 X 10! 1.056 X107

Zr-93 9.13 X102 1.45X107 5.45x10% 1.51 X107
Pd-107 3.87X102 2.75 %107 3.34 %107 2.88 X107
Pd-210 4.88 X101 3.47x108 5.02X107 3.63 X108
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OHEICHERT AN, [BEDET 74V REFERFT S,
@V NDEBIETTY, (4.2.3 RITHERZER)
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@ﬁ%%#%17_&ﬁt8®%ﬁ%f2?4¢RV77JWJK%%T60
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421 a3 k0O—=)ILT7F7AIL« TFH—T YV k
arvire—A- 77 A NOERES LTI,

2—P—DERTD larbo—n-T7r4 0] 3I7FX MR L T3,
[ ba—nTZr A0 KX, Fr—REPEEa— FOREFIE, HEEGEE2 AT
e
[y ba— T AV X" hbihERawr Fe, awr Ricgd A7y ar kv
W Eh 3,
i, Fa<wr FiL, —HH4 2T EZ*BEGIN b0, *END T3,
2= FIIEITO®EY ThH

(Haw K
*CASE
Jr¥E : *CASE  OPTION
A& r—REOIE,
2L —F—RERIZRETE 3,

*SSURF3D
Ik - #SSURF3D  OPTION[0/1]
- RE BT VEETa— I S_SURF3D OEEFHIEET 5,
OPTION IZ 1 2¥8ETH L a— FEEBL, 0 2HRET 3 LEH LAV,

*TR3D

Sr#s #TR3D  OPTION[0/1]

i . FURE L = — F TR3D/Info OESIBIEE1T S,

OPTION IZ 1 #f8ETH L a—FZEE L., 0 ZETH LEEBH L2,

*CRYSTAL
3CE: - #CRYSTAL OPTIONIO/1]

i - —RTTEERERATRENT = — I CRYSTAL EEEIEEZIT S,
OPTIONIZ 1 #EETH L a—FE2EB L. 0 2BETD LEB LAV,

*BEGIN

3CEs - #BEGIN  OPTION[SSURF3D/TR3D/CRYSTAL]

A& FHE o — FORBEREOATRBES,

OPTION {2 SSURFSD #3#EE T2 & S_SURF3D O AN T 4 —i F LY+ 5,
OPTION {Z TR3D %38ET 5 & TR3D/Info DA 7 4 —/v KL HMWiT 3,
OPTION Iz CRYSTAL ##5E 55 & CRYSTAL D AN T 44—/ KL AT 3,

HEND
¥k ¢ #END  OPT1ON[SSURF3D/TR3D/GRYSTAL]

R : £EtEa— FORRBEGFOAIRTEES.

OPTION iz SSURF3D ##EE ¥ 5 & S_SURF3D DAAT 4 —/ FLHWi$ 5,
OPTION iz TR3D #$8%E ¥ % & TR3D/Info DAL T 4 —/ F L § 3,
OPTION iz CRYSTAL %% 7 % & CRYSTAL D AN T 4 —/ F LHET 5,

@)A—Fk
FFE = — FOAAE. *BEGIN~*END fehic, @Ic I SmED D — Fi A
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WTIEET D,
2w FIXLUTO®RY ThHd -

(AY=RITKEBAET(*SSURF)
IGRID
3C#: : 1GRID OPTION
R&: 7Y v FF—2 DEE,

IMATER | AL
3CEs ¢ IMATERIAL OPTION
% BRRET — 5 ORE,

1OUTPUT
ks ¢ 10UTPUT OPTION
Hi& : HAO7 74 VDIEE,

IS1GMA
s ISTGMA OPTION
R IN—08F A—F OFRE,

Teps
X#Hk : TEPS OPTION
B TV REOREDORE,

1) TERMAX
3L 0 TITERMAX OPTION
A KERBORE,

1 PARAM
0¥ IPARAM OPTION
& 1 Y =G A — 2 ORE,

1SOLVER
3 © 1SOLVER OPTION
BE: IA—755F

(B)F 5B D H (*TR3D)
1GRID
s 0 IGRID OPTION
g 7Y v FF—ZDBE
1 FLOWFIL
30 - IFLOWFIL OPTION
B BERY V7 74 MS_SURF O R)DISE,

1QUTPUT
3CEE 2 1OUTPUT OPTION
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i HA7 7 A VDiEE,

IDISPLAGE
3Ci%& ¢ IDISPLACE OPTION
Fig © SHENE £ COBEMEY IR,

1SPOINT
{5 : ISPOINT OPTIONT OPTION2 OPTION3
i BEFRLFIHEE OB E DR E,

IEPQINT
3C¥: : 1EPOINT OPTIONT OPTIONZ OPTION3
A& « BERRLFFIREER DR R DR E,

LicuT
I ¢ 11CUT OPTIONT OPTION2 OPTION3
A EBRRLFO X HMA. Y AR, 2RO B EOEE.

IMINT IME
SCHEs  IMINTIME OPTION
& B/ R AR O E,

IMAXT [ME
3CEs ¢ IMAXTIME OPTION
A& : RRALEEEORE

IcFL
3r#E: 0 ICFL OPTION
B 7 —F A EoRE,

1SOLVER

S : 1SOLVER OPTION

g 1 Y NS—DRE,

OPTION=1 : EFfSimitE

OPTION=2 : FFfiji&iE
OPTION=3 : BT R X UGB

(C)— R TER TR E(*CRYSTAL)
IVELOGITY
CE: ¢ IVELOCITY OPTION
Fg  HET—H(TR3D i Lo TERENT- 7 7 14 VDIE,

I STREAM
3C¥ ¢ ISTREAM OPTION
R : OB OEE,

IMINT IME

3CEE : IMINTIME OPTION
A& S RE/RFORE,
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IMAXT 1ME
35 ¢ IMAXTIME OPTION
& : A EERERORE,

1T IMESTEP
3CE: - ITIMESPTEP OPTION
H# : HAREORE,

ID|SPLAGE
30 IDISPLACE OPTION
Ri%  FHmEEEEDIRE,

FCRYSFILE
3C# :© ICRYFILE OPTION
% BrEERT O BREWET 7 A VOIRE,
R T 7 A MIBERIERT A HERD Y 1,

1 SOLVAER

3L © ISOLVER OPTION

& s EFEOBIREIT S,
OPTION=1 : #)L &R v b
OPTION=2 : 7 5 . 7¥&
OPTION=3 : #iiRiE

[ INTERG

¥ 0 VINTERG OPTION
R MO REOEBE,
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422 BEWHEIFANDTH—T v b
REYME T 7 A NVOER & LLFITRT,

a—WF—DERT S THREWET A0 BT MERET 3,

MM 7 7 AN X, YV —RF—LDT7 7 A VEPHREBERI 2 FHELEEZ AN
T3,

T 7 A V] I™*"hotsEdavr Fe, avl RIS A7y a X ViR
2h3,

%7z, Koy Fid, —¥FISZTEE*BEGIN 2 biaE Y, *END THRD 3,

awy R TOREY THD :

a<wF
*INE
3CHE : #CASE  OPTION[:OPTIN:OPTIN---]
A% FHEET O EES I UHERFIOAMEIEET 5.

*BEGIN
3C#s - #BEGIN OPTION
A% BB L UHRERMOHESEDOANBHES,

*END

SCEE - *END  OPTION
i BB L URBRIIOHESEOANIRTES,
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@h—F

HEFE 2 — FOANL, *BEGIN~*END Z#fEhi, ERi"hotsEs 0 —F2 A
WTHRET 5,

awy P TORY Tho :

INAME

3C#H: : INAME OPTION

B SRR X UHRERFIOLRIOEE,

TR OERE - RIVZFETIHEAR, " CTRES,

1TIME

3L - ITIME OPTION

& : FEHIOREE,

BEROERE - RIZHETIEAL. ""TEHS,

IRATI

3CHE: : IRATI OPTION

RE  BEAEOEE,

RO - RIIZHETIESE. T TEWS,

| INPUT
CEE ¢ TINPUT OPTION
B Y —RAFZ— LDHE,

1QUTPUT

i - 1OUTPUT OPTION
R Bh 7 7 A VORBRE,
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SHELL i, 7rr7 b bl TFoawr FEEFTEZ LItk > TEET 3,

%jne.sh—i a2 ba—NT7 7 A
SHELL iZi3BAF DA T a b s,

A arirae—nTy A ALORE
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g TRy SE—F ‘
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NW—=T g DF=v 7 EITH,
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ARTZ7ANDHLTNE LT, UTORFTOFEEZITS 2 ba—n 7710
TR,

BliTaAdar br—n - 77 W, ZREOKBENE L CHRRIFROMINTT TR
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*CASE TEST
+SSURFSD O, _
*TR3D 0 —————  EEITS
*CRYSTAL 1 —
*BEGIM SSURF3D
1GRID data/ref. trad
IMATERIAL  data/porsim086. val
10UTPUT test_surt. out
1S1GMA 0.85 4—{ S_SURF3D stRE&EHOIRE
1EPS 1. 0e—-20
1 1 TERMAX 2000
1PARAM 1
1SOLVER 1

*END SSURF3D

*BEGIN TR3D

1GRID data/ref. trad

IFLOWFIL  data/test_surf. out
1 OUTPUT test trid.out
IDISPLACE 150.0
TSPOINT 110.0 50.0 99.0
TEPOINT  110.0 150.0 101.0
TI¢cuT 1 20 2
IMINTINME 1. 0e+D1
TMAXTIME 1. 0e+20
[CFL 0. 3e+00
ISOLVER 3

*END TR3D

*BEGIN CRYSTAL

IVELOCITY data/test_tr3d. out
}STREAM 40

IMINTIME  1.0e0

IMAXTIME  1.0e9

ITIMESTEP 5O

IDISPLAGE 150.0

IGRYSFILE jnec.sre

1SOLVER 1

1 INTERG 256

*END CRYSTAL

TR3D OFHEEGEOEE

CRYSTAL

SHREEGEOEE
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432 BEYET AL
LTI 7 7 A NVOH A ERT,

*L INE TC-099:CHAIN2 ~ €————— BERIIOR X UREEEORE

*BEGIN TC-099

INAME ' TC-099’
ITIME 8. 500e+3 -
IRATI 1. 030e+3 44— TC-099 B0z

I INPUT data/tc099. src
IOUTPUT - tc099
*END TC-099

*BEGIN CHAIN2 —

INAME "CM-234" ' PU-241" " AN-241" :" NP-237" ' U -233" :’ TH-220
ITIME 8. 500e+3:1. 440e+1:4. 320e+2:2, 140e+6:1. 590e+5: 7. 340e+3
{RATI 1. 030e+3:1. 030e+3:1. G30e+3:1. 030e+3:5. 160e+3:5. 150e+2

L INPUT data/chain2. src
1OUTPUT chain2
*END CHAINZ

HAEER S chain2" DZFEYMEH DR E
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483 HATFAI .
HAZ7AME LT, SHEI— FIZEBHAT 7 A A OM, SHEOETEERETT,

ATAZA 77 AN LHAORTREBEFRT 0 /7 7 A VEHHT B,
LUTFRHAZ 7 A OV T NERT,

(ATABRX - TZ7AN)

*BEGIN CRYSTAL

IVELOCITY data/test_tr3d.out
| STREAM 40

IMINTIME  1.0e0

IMAXTIME 1. 0e9

ITIMESTEP 50

IDISPLACE 150.0

ICRYSFILE jnc. src

1SOLVER 1

[ INTERG 256

Tue Jan 20 21:13:40 JST 2000
TEST
— ECHO USER INPUT —
*GASE TEST
*SSURF3D 0
*TR3D 0
#CRYSTAL
*BEGIN SSURF3D
1GRID data/ref. trad
IMATERIAL  data/porsim06.val
[OUTPUT test_surf. out
1S1GMA 0.85
'EPS 1. 0e—20
! | TERMAX 2000
1PARAM 1
1SOLVER 1
*END SSURF3D AAT7 74
O xra—
*BEGIN TR3D
1GRID data/ref. tr3d
IFLOWFIL  data/test_surf.out
10UTPUT test_tr3d. out
1DISPLACE 150.0
1SPOINT 110.0 50.0 99.0
TEPOINT 110.0 150.0 101.0
T1GUT 1 20 2
IMINTIME 1. 0e+01
IMAXTIME 1. 0e+20
1CFL 0. 3e+00
1SOLVER 3
*END TR3D
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*END CRYSTAL

— WORK

DIRECTRY NAME :
S SURF3D .....
TR3D/info ....
CRYSTAL ......

DIRECTORY ——
Jjnc. TEST. 3411

jnc. TEST. 3411/SURF

jnc. TEST. 3411/TR3D

jnc. TEST. 3411/CRTSTAL

—— SOLVER FLAG —-

S SURF3D ..... NOT CALC

TR3D/info .... NOT CALGC

CRYSTAL ...... CALC

—— SOLVER PARAMETER —

% CRYSTAL

CARD TYPE INPUT

VELOCITY ()] data/test_tr3d. out
STREAM m 40
MINT IME (F) 1.0e0
MAXT IME (F) 1.0e9
TIMESTEP m 50
DISPLACE {F) 150. 0
CRYSFILE {¢) jne. sre

HRERED
F4 VI k
U.__.
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WBFARy METMZ, 7T 7R L UM EE By v
@ MATRICS a— FOAHMATZZ v 7 AERETDIZLICLDLEFRR MATRICS (m-
MATRICS) = & 2 & EBATRIT
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BHBLOD, FNRy MELRSOFTERETETH I Z LABER I, FAREINELR
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