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*¥1:BEL LT NaBI_y A MHFE L7

%2: A F LTI — W&

14K FEIEY IR LT O R M (5% b K OV DAL =)
G 15 3 1 EOKIE | BECFOBIE | R
$E20 a (g/cm’) (%) (g/cm’) (%)
& + 1. 79 26. 2 2.72 47.9
35 KK & 1.54 58. 1 2.68 62.7
B e HEFEE 1.79 29. 4 2.66 48. 1
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95156 3% PRI LR M T o JE AL O RRiE

T 2 &K +hiF DB Eifizes
BEFEW) (g/cm?) (%) (g/cm?) (%) AR
R H 53 o e e e o e (fiE)
| EHE | ERE | e
i o i o Y5 i o i o
#
@TE . ks 1.59 0.03 52.1 4.4 2.39 0.01 56. 1 2.1 39
e R | REK S (18)*
N BEAE |\ EE%E 1.70 0.03 38.8 2.9 2.48 0.03 50.3 1.9 159
e | ) . . ) . ) ) ) (76)"

*1 0 O NOEFIT R O 2 JE Lol iz R~ d,

%16 R PEREMMHERMANT O T KD KE

HH XA T2 5 A
YT R LA T Mg® | mg/L 0.1~3.8
AN T DA T Ca* | mg/L 0.1 Riiti~7.2
TRV T AL A Na* mg/L 7.2~31.5
TV T LA T K* mg/L 0.5~5.6
il A A4 S0, | mg/L 1.0~21.7
IREEKFEA A HCO;™ | mg/L 5.6~51.9
A A A cl mg/L 12.9~20.3
AVER 7S Fe mg/L 0. 05 A ~21. 0
pH — 5.3~8.3
BRRE mS/m 7.2~18.9

(d) WP - ALSROPEE O R IR 2R BB AL O RFAM

[(b) HEEZRORH - 5 BAIKBE-H2-ALF) | ITES S BATMHIKELZ
Wfrd 2 #EFE KIS L, TS R OE (B2RE) ORFE KL NS ' A > bR
B (BEFAR O B AR K O R i) B KV £ EiE R Oai (E2R)E) ©
IAEVEICAR 2 S - (LR E ORI ZL 279 5, FFmICER L TiX
FEP IZ X Wi L7 BHER Z L ITHETICA NS 2B ET 5,

(—) &REEICL2EBEE GEITmM e mER 4 T4, REEL (ZR) I
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FE e D GMRE)] KO T5. 1,000 4% MR AEZ b (R) OB 5
)

PRI M 35 1T 5 @B W R K DR kI, B L5 T & D EERER BT o
@8 (&8 FEFEY) | BETER A e M OMLER XA T D8R A) DI BTk 9 LR R D i
BRETAC K 5 #EH K MER T K OV F V8 T O BB QNS Z AU S BARMEDZE AL
EEET D AREKRMEEL BT LHEKEE L RO THE LITSBEREMECL D
BEARRE O B H MO ALK L CTHEB L7220 E S ICEE LR S TREFLTE
0 MEEBALICEE N E U A FREENENb D EE X D, L L, EEKE
BLOBATICIE RS OB R OB E S EARMENE(L L HIB DR ENT
MEIND, TOD, BEHREICEO T, FREDMEBRMICA C5HZ O HE
MR OEBEFEY OLEREE BB LSS HOE M EE % E L, #E KR+
EOTFHBELOFME T 5,

&8 ORI K 5 HEFMIC IV Tk, DR AR E B B3 ik Distinet
Element Method) fi##f 2 H\ 7o, BEZRKPEE K VT EE L ORKBRELDES
X, FERICR L, BARREICEIZAE TRV ODE I BNET D LRE
15 (17T KRBH).,
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(RIBBEFED) TEHE Wb LWERE B LR E
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MEAEOE I 1m LLEES | BAEICK 2m O AORAT
s gy | | NE L IRIE
(G g | (BAOfEEL)
- O T iEsE+ OTFEsE L

W08 S DAL A U e
RN

T CIE S DAL AE T 22
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(Z) HUF/KEDRIGIZ K28 GEMIXA R R 5 13, TR Z2R)

BRI I 1T D H T K & DRUGIT K 2 8IE . BHHM L T K & ORIG
EENCHE S MR AKMEE LR VT B L O@JAKMEN N BRFEEO' A VK
BB OIENE DAL EBE T D, £ & HTAKE ORIGIE, EICHEFR R
([CIRAT 2 HU T K BRI &R T 2 SR DR MR IR F T 5,

A FRMEE TR S 2 BRI (2 2 BB KM L oK MR £
TV BRI A NOBMHE O REYOERICLI2EEORBEZ LB LN
B

RO A N R OWGEMEIL, FEEM TH D7 A A>T LK

Y OVEBLSS IR DA, £2T D X 5 72 BEFZEACISIE U 72 BBk O pH O %
boRBLEZTHLEEZBND W,

2O XD REMAREITACERISET )V EWEBITET V& B S -
L2 AT = — R PHREEQC-TRANS ©® & FlV\ TR 5,

(7) HEFHAVEE RO T EE L

ML AIRATIC & o T, SRR, B, ZZRRR. MUK O K& O + DR
BARMEDOECZFTMT 5, HBAERE LHOMEBITIZ. #1D LOVEREIL,
Ny R A MO EEB A ERR LT T 0T A FOGHE S E B
THORBATREL., BILWREIE. EvEU A FOBEE% 0L L, M
RIZIGIT D E LTRET D,

Z DFFENT DGR & I HEE KB L OBARREIL, #EA D LVEE & Ok
LWREL BIZESEY B S A FOBERTZERROEITIG CTELT D
bOELTRHRET D,

HEH KM L OF KRR PR EOFMAEREE 18 RITFT, bFH
MEEPZIEHACENTOEBKEB LR OE T Y vt A MBREET D
ZEmB B EA~OEERN B L 2B KREOEITEL VD L
T2,

54



%18 K AL K 5 G K VERE T DO F KGR K D FFAf RS R

i ARERHE (m/ s)

APt 251 i 3 5 BE ) S
D LR E Jik LR E
0 4F 1.00X 1071 1.00X 10710
1, 000 1% 1.01x107'° 1.02Xx1071°

() HEEERESO® A > N RME
BRI Z R T 5 A PRV O EE KRN THD 7 A BN

U LKFI) (C-S-H 7 ) 1, HEFK & DRI & 0 #ELHNTEML L Ca/Si Fhid

BRAERTT 2, LLA 5, fisRN~OH FKIRAREZZE TV, K&

REZAT O TNV TIEICE B L 5EX D5 L5 E LW Ca/Si b

DIETIZECRZNWEZZONDLZ L0 INERICEEITIA LRV D LT 5,
() AP GEMIMETAER 8 5. (1) AHMIC L2 IERE &)

MR AFET DA RO H 2 HHWIT, Ern—2THr®, tro—
AIET NV EDORE TIZBWTHEL, A V%> WY (IS BRERT S Z
SR o THRHFMEWE LA Z TR L, IEHEICEET LB 6D, £
DFEIL, BRI O 5 A B DI EE IR AT 5 O,

TRV BRE COSMFRBRERVICESHT, ML LVWEEITELE—2R
D 5%, i LWVEREIT 30N RTHZ L L L, ' A Y DRMEI~DLE Y & B
LT, FHBRAKT O EARRYDIREZRET Do
(MU) #4E e 2

WA OV, AR (EZL)E) T CITMAEMIEENC K > THHEY A A
kT2 BEZONDTD, WEEDOHREICEL TEET D,
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(e) #&H L7-BATHIHIBERE DIRIEZAL DR IE

[(b) EEROMUY - S BKE- %) . [(e) FEEMIERHOL)
HIREBORE ] KO [(d) FHEH - (LFERMEE O R 2R B O Off
RITE D & | FERE IR K OVE 0 54 (B4R ) DR K K NN A& P o = B 7
REEZLEZRET 5,

(—) KBARME GEAI T R E R 6 13, BERMHIL MO RIER T 2 1)

BB LR O T EE L ORE KX, WENEE (SRERIC L D IREE
B, W ARA, HIER) R OMEFHRE (M T K EDORIR) I L > TEEBAELT 5,
TN EDEAIE, BEE TR A TH WK S | EERHRM~DOH T AKDERA
Ik o TR & ICHEITT 5,

B R MEFAEBIIHAETHE TS M L CBRICEBE 525 L
HIWT9 5 23 CIRRERR B 3B T BRI O ¥ N % S/ TS LbDET 5,
NFERBIZIVRARNZAE 2N —AF ALFRIR B L 2EEDHIT L DR
RBARTT 2. BAANAEL D7 — 2%, B AMAEIC W TP A B M
HH0E LT, BAREELEHR»DEIC 2 ML B & EF - REEZHRET D,

DB LWERE K Ok L WEREIZ I 1T D G KM - X OV T &+ o0 %l
KRE A 19 RITRT, FilEARGEEIL, ERLoREREICESE, #E
BELEOTHEBELORES LHKEENLEET 5,

7B, BUEBIIOWTS, Bt L RROIFERREIC X ARG AKMEICE R
ALBEEZLNDD, TOHBAIIHED TREMTH Y, (LR PEITEHETE
B

PLEDRRERR IS X | HEBRRE S LB~ OFHAR (Q (1)) BT

HRER R 2 & JE S ”E«@{;Mﬁkg(ng(t))%HBE%??%& K % SR E T IH 2 YR oo
TRBFBRMNTIC L0 EE LRET D, i F AR EFARHT I 2 Bk AL D%
EMBAEH 5 £, BABREOBREME S 20 &, MEOFARICH 5 BEBFHE» D
EEBTE L~ DY K B R O A 2 D B8 ~ DO K B OREM % 5 21 £
(a7 N
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520 % M KIRFBIRAFATIC A D B AKAREK

HiAz i B AAREL (n/s) P
Vit br— 2 3 SRR MR Hh i
B B L2k BRI AT CTHUS L
- = 5.0x10" 72 N 50 L4 00 R e
gege | T & O 7 7K AR K D St BT 9 i
Iy 1 B LVVERE 5.0X10°8 L7
b ] 5 S5 1 46 2 M A ST O R L
J& 30 M5 LR 5 0% 10 T - 5 DU A K O N i 50
HiE | U E St o BAL L 7= JE A S o
J& O % AR AR 3 O Rt BV Bl
B LVVERE 3.0X10°° L.
Bein b L 3 0 10 JE b b AR L B (3
- # ' VU 42 8 0> % AR 2k & 7 U4l
B LVVERTE 3.0X10° L9 5),
THE L Eﬁ?) S 1.0X107 D L0 b TS
g | e . WBAFER LT,
w1 B LVERE 1.0X 10
. . B D L\ ] ok T4E1% O 112%2 K O 2%
el E: 2.0X107"°
e %@*@% i+ B - A kAT
ik LR E 1.5X10°° ]I 5,
N 1/\3“* .
——— ﬁﬁ%L/‘x 1.0X10° WRLEEIZ L L D E
AX X %
B LR TE 1.0X105 ARELET B

*1: RO B BR O e O & EARRE KRS (BB & IR T 2R E B KRBROBAKRKER—V o~
TRMHIHOMEBECTHREHEOT— 2R BRBECH L 0 b, MHEICKRD BN D FAE
R OKFOEEIME 2R A Lz, 2B, 2o OB KREE AW CEHOFRESE DR 6 OFKEE 3
YO FKRGBHMEN CRHEAE L, ERE L IZE—-HKL TN D I 2R LTWD,

*2 A0E L7 JB A 1L N i 50 DL Lo JEZERE & U 7e (EAKRER%EL : 5. 0X108~1. 1X 10" (m/s))
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PEWE OWE R E ) Z W)
HER R M O BEFEARIT G T 2 FHEM D 3 fRA DS W & $5K % T
Y5 2 & TUIEMENMET 5

WOEHEIZ KT 2BD O D, PO LWREL D LWERETRRD DI
BHEHTIIEAL O —RADSBRTH 5D,

Flo. BEVMEEIZOWTIE, 2D LOWREXR DR LWRE & bICAHBEK
ENMAEMEENC L > TEBLT 22 L 2EE L. 58 (ERE) OINEMEEZR
ET Do

FEM OREMEL, BB [(v) BEFMH AT A= IZBWTHRREE
LT#H D,
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(i) BREFEAM TV A

MEFM S U AT, PO LVWARFER ST VA BLWERELR ST VAR OA
HERFTVAOIXFITHEL TRHEZAT 5,

FARREAM S T U AR T DI E OBITRE L OVEIRBRBEIE, (1) RRE®R

ICHSEHRIET D,

a. HEPDLWHERFER LTI A

BLFETHRICH T APNEEAT S Z LICE > THBERMBOMBIIH FAIZL-T
W& TV Z e thd, MTKEN L THIEWENBITT S Z & 23T 545
AL, PR 2RI LRAESL T T2 b0 & L, el LI T

ICHIFKCRFIT 20 DL LTRET D, BEREMEIT, BEEMEIC L > THRS

NI FEEY 2 RBICEIUL L b D TH D720 MBI A S IR T 5 2 &1
2, Flo, BLEETRICBW CRMIMICHEREE /NS WEREE L 72 2 /RetEA &
7o, M TH HEMIIERE LEHVCRIICH 253, REINZEHEZT 5 ETid. B
XD BATIHIBEREIZBR L R b D & T 5,

BEZEAR N~ DT K DR AT FE P B 03 R B AR PN D R BsUK FPc i e L B8
TR BIR AV LB L, SO ISR R IS — oA L, SR fi Y

BEZER DO BERLAS, FEHAS | BB 5 DA MRS U CRIBUK USRS 5 6 D
&2,

BRI O RIBRAKICIR 2 WV LI U B 1L B L BRI~ T nBiTT 5,
2 LT O PE B 38 T U EAR)E L 2N Z o RIBRAKFH 2 BT L IRK R
AT RBOEDS AR LIZINZRAT 2 (T(1)IREERE a. HEEREEICR L R
EEER) 2R), i FKOWA LKL THOLND KEY, KEFIHLTAEESH
ToRBEM R OUKEFRIH L CERE SN SEMITIE, ZNEIKED ~DRMERE,
PEM ~ DREATAREL, B B K OB EE K CEEY ~DBATREUTIE U TR M E B
1732, Lo T, RKEOHEAIZINIAKRZFAT 5 Z LITE > TRROHIT A4
CLobDET 5,

¥ 7o BEZEM SRR M OO 5 13 K OVA LB~ DB M E O BATIZ AR T
KEILTHEL 2, WA LI BB I8 - OIELRE L 2 h T h oAk %
BATT 2720 SERENTIE U THE M E AIGE L, TS I U g
DEFT DD E L, BEEMEFRHIZE T 2 THOFAIZ L > TAROHEIXI AT
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2bDET D,

UL EDHSHEE OBITEE 2B E 2, T(1) RERE] TRELLHEID LR
EDH LT, FUKOFI, HEARSUII)KOFH R O BEFEM IR ORI T 255 L L
T.HALDICHERN/NE NS DR OMOHIT BB TRRIND D EZRINLIZLLT
DHIE R AZBRE L. SR SRE A Ot &2 6T 5,

(a) WAKRDOEKAIZ L 2 NEHIE <

(b) BEEE IR DKED OERUZ L 5 NE#IE <

(c) RKZFIM L THEPE SN D HEBRPED OBBUC & 2 NE#HKIE <

(d) RAKZFIH L THEESN D HEDOEIUZ L 2 NHHKIT<

(e) WK% FIHT 2 HEWIEZEIC X 2HMBHEIE < RO BRIE <

(f) BESEMHEERHIC IS T 2 BAN T EIIESEIC K D4R < R OBk I <
(g) BEFEWHGRHIZ I T 2 JREIC K 2988018 < LOE#E I <

(h) PEFEMHER M2 A A L CTAEE S 2 BRHHRED OBEUZ X 2 NH#IT <
b. BALWEHAFZRL T U A

BEFEM LR 7 & AEVE SRS F CO RS MEME OBATIRERIT. D LW HRESR Y
FTUVFELERETCET D, L, fELPOLLVWARFEZRT T U AIZBWTHEEL TWER
KOKAIZONTIE, BELWEHRESR S T U FICB W T P E O O &\ OB
FEYMBRMTEOHFRKEZHEHAT L2 E2BET D, BMLVWEBRERS T U A TIE
BRx e R S EEBERZEERE L, ALY TRORANY T OREROBIEL 12
HRBEOMEED S Bk bk LW EIFTHAGT 5,

AR D D AETEREE £ TOBFMEBBEOBITIZ, [(1) RERE] TRELLEL
WEREIZHEDS L,
KRETOHHIBEKITILUTDOLEED &L, FHiIREA DR EL M 5,

(a) HFAKDOEMIT L DNE#KIT<

(b) BEEE IR DK EY OFEEUZ K 5 NI <

(c) RKZEFIM L THEPE SN D REBRPED OBBUC & 2 NE#HKIE <

(d) RAKZFIH L THEESN D HFEDOEIUZ L 2 NHHKIT<

(e) PWKZFIHT 2 HEWIEIIC X 2HM0HEIE < RO BRIE <

(f) BESEMHEERHIC I T 2 BAN T EIESEIC K D4R < R OBk I <
(g) BEFEWHGRHIZ I T 2RI K 2488018 < L E#E I <
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(h) Bz R U CAE S D RHHREY OB L 2 NEkIT <
c. NBHHEZLT VA

ANZBBERL TV A3, RIS OIENT K 2 B Y E O BEFEM R # ) & O
R, RARANY 7 OBAT RO LA O MM 2 BB LIy T ) A 2R L $
2.

NZERL T VA ORBEOFMANR L T 2T BEELUTOLBIRET 2,

(a) BEFEWHBMIZ R T M THEPE 2§ 2 EMO-ERIERIC L 2T < KT
PIER A1 <
(b) BEFEMILBMICIS T DM T RIS 2 AT DM OFERIEEIC L > THRAET D i

ETOREIC XD AMBHIE < L OPWHIHIE <
(iii ) #EEFEARE 7 v
MR E 7 V13, BEEEM R O R EL B R DR 2 NI 22O fRICKRBLTE
BREDRSFRNC2 D X 5 BET D,
PR EFAME T L DAL SITOWVWTIIMEAL ST A —F ZRTHICRET D &
TEET 2,
a. BHRFESR L) BT 2 BETETT L
MREFAE 7 T OW T, T RHE OIS & 72 2 s B 1T D B M E O BATIC
B9 23l E T L AR L, IRICHEIE < BESICHIS Lo &2 BN T 5 72D DA TG R
ZRTHHEITHET DFHEE T V2R T,
(a) BEFEOBATICET 23HEET L
(—) HREREAN N O T K MEE LN O F K OBAT
PEFEMITE 002 B E B, BRGNS L7 KSR L, HER
AN OE R T H 5 EAUCH BTV & LK O O A > N RAMEHE 5y
B OIRBEICH D2 b D & LT 2, RN OB W E L, Mt o%
KVE & GEBAEITAR AT D72 IURREIRE DDA 38— L1372 B2 itk
WE ORI Z M 2 ETITEML L TH—Thod b0 L LTHHET 5,
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C Rf(i) : Vmeq

(R ZAF)

Cww(0,0) =

9Cuw (6 1) OCpu (2,1, 1)

ot 0z

z=0
_{Qco (t) + ng (t)} : wa(t, i)

_/‘l(l) & Rf(l) meq * WW(t'i)
+A(0) & RF(L+ 1) * Vipeg * Cu (£, i + 1) (1)

Ao (i)
& Rf(i) : Vmeq

e Rf(D) = X;[PG) - €() - RF(L, )]

RFD = ) [PG) - £G) - RFG))] @
Jj
0Cpy (2,1,
6 Rf(D - T2
_ 02Cy (2,t,1) 3Chw (2, 1)
=De, T ez2 Up(t) 9z
—A@0) &y - Rfp(@) - Cow (2, t,10)
+A0) &y - R (i + 1) - Cpy(zt,i + 1) = (3)
WIS Cw(2,0,0)=0 ; 0<z< L,
BEREME)  Cpy(Lp, t,0) =0
wa(O t, i) = WW(t i)
Cow (L, 1) % 5% i PN D IRFZI 12 36 1 2 % AE i oD R B 7K 13 B (Ba/m?)
t : BLSETHORERERH (v)
Ao (D) » RO U RE & (Ba)
P(j) PHERER AR PN DB DARTE 73 2 (-)
e(j) PR R i PN O AR D B 2 (-)
Rf(i,)) PEERER AR PN O SR OIZFRI O BFEIELREL ()
1+ 2250y kad, )
e(J)
p() s HRER AR PN O AR j KL - FE (kg/m?)
Kd(i,j) HEER E A PN D AR O %R D 53 B AR 2L (m®/kg)
Vineq DB & 7 % BRER R I O R FE (m®)
Sh D B KMEE L OYEECE 5 FE (m?)
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De, s HESE K PERE + O LR (n2y)

Cow (2, t,0) D HEE KB L OBz, RERIGT IS T DRI MR AK R
£ (Bq/m?)

z D HEB KM LT B HE A 2> D O BEEE (m)

Qe () L RN D _EEE A~ DK R ('y)

Qgo(t) o HIER R D D JESRJE ~ Dy K & (/)

(D) D BRI REER(1/y) ; = In2/Ty/,(0)

Ty /2(0) o AEFRIO P (v)

&p D EEH KM L oM (-)

Rf, (D) o HEE KM L ORI OB IR (-) ;
Pk R RO

€b

Py D BEE KM L OB E (kg/m’)

Kd, (i) D EEHAKMEE L ORI D 3Bl AREK (n/kg)

L, D HEE KM L ORE S (n)

Up (t) C EEFE KRR L O T KR (n/y) 5 = Qeo(t)/Sh

(Z) LBEE LR KR OBT
EERE LM TR OBEIOREIR, DXEHWTEHET S,

0C.,(x,t,0)

aZch (x,t,0) 0Cey(x,t,0)
0x? e dx
—A(0) - £ - RE(D) - Co(x,1,0)
+A(0) e Rf.(i+ 1) - Cop(x, t, i+ 1) + fo(t,0) - (4)

(IS Cop(x,0,i) =0 ; —© < x < 400
(BER S Cop(o0,t,i) =0

= De,

acC,,,(x, t,i
U, - Cop(=Le, t,i) = De, 9wt D)

ox
x=—L,
Cow(x,t,0) ¢ HEBfEx, FEZICIZH 1 5 B3 78 N Rk i o k%A o 8 B
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x C RN AT D EEE T 6 O BEEE (n)
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Sc(t, 1)

Vf c (t)

Qc(®)

D BRENHAT S LB o R KRR AR E (n)
© R E L oRRER(-)
Bt oEIOBESRE () ;

1—¢ )
=1+ e “pe - Kd (1)

c

o R o5 E (kg/m?)

o BB ORI D 4y AR (0’ kg)

D BB OED WA = & - Do + ag - U (n/y)
: HHK P O IEEAREL (m?/y)
;B oS EE ()

o BERAE A oo M R K (m/y)

D BRI B L~ O BALRRE Y 72 Y O & (Ba/ (n® -

v)) s

_ (S D)/ Vpe@®)  (—Lc<x<0)
_{ 0 (x < L., 0 < x)

: EREiOH £ Ba/y)

aCbW(Z, t, l)

= _Sb 'Deb‘ =
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+Qco (t) : wa (Lb' t, i)

D MR AR T D LEE LR W)

=Qc(t) - L /U

o IR PR OK R (n/y)
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) RGP T OB T
FESRTE N TR ORRRIO IS IE, (5) & L TREET 5,

Cau (. 1, 0)

g5 Rf; (D) T

92C,.,, (x, t, i) 8C,, (%, t,0)
— e INHH Y L_gwi
= Deg 0x2 Us ox

—A(0) - &5 - Rf, (D) - Cou(x,£,0)

+A®D) - g5 Rf, (i + 1) - Co(x,t,i + 1)
A

-+ (5)
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Uy - Cyw(—Lg t,i) = De, -
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ox
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D HBEx, RRZIOC R T D IERE I T K T ORI O R E
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D AT D IELE T ns b 0 B (m)
D BT D IELERE O T KR A 5 AR & (m)

JEZRIE DRI R ()

 JEZRE ORI DO EELR K (-)
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9

. JEBRE DR 1% (kg/m®)
. JELLE ORI D 3 B AR S (m/kg)
 JERIE D FER WAL = g5 - Do+ ay - Uy (m*/y)
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ZRJE D 5y R (m)
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Vig () D RN AT D B E O R (n')
= Qqg(t) - Lg/Uyq
Qq(®) : JEZRE N HE TR & (m®/y)
(PU) BRI KT X IR A T D St e o i B
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