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Fig.1 Location map of the study area
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Fig.2 V-I curve of the water filtration in saturated clay soil

FHIEVE 5E H ok 08 i o B iz & e (K 2, X
(3. I, K3=19.954 X 10" * m/d.

3 BAKRRGH TR OE B AUEAY

TIK ARG SRR
WX B KA B i AR IR Ok iR A
WHRAT S K2 KRS PE 2 (5938 K 2D, 41 1
T SN2 (1 o o P e R U TR R A /S e 3
Ft, HorboR R EKZ M i 5o A L A, R
h BRI G TR S K AR Ok 55— R B, R
HNBHNE T TE AR B K2 AR i BR K i 7
MR IKAE 2 FLA T (32 B 7 608 08 i 3, ¥ B4
WREARAT A Fick 3, LA RN, H FKIiZ3)
M AR E L, B KA R AR B 1) Ak
3.2 HUARR
FRAE F O 75 7K R Ge IR AL, w] ST R
IR IK R GE R BCF AT 2 AR ph 0 43 AL R s 7K
BB BRI Yo s g A —51
(D=YERUK B B ECA B h TR AR Al
RN AT G — R, R R 17K Sk RS AL 5t
GRS

3.1

Ig 9 Ay
d a¢ d ¢
gy[K(le)yZ +£ K(Sb)“ﬁ— +
d
gK(‘r,))z—i_G_W’ (l‘yyyz)eﬂyl>0; (48)
s[l(l'yyyzyl)‘[:():Sb()(xyyyz)y
(.l"yyz)GQ’[:O; (4b)


Absent Image
File: 2


o8 HBR 2o LA K54

%25 %

gb(x:y,zat)‘p1:g[)1(x,y,z,z),

(x,y,z)el—']yt>0; (4C)
d .
K(¢)7¢) :f1<]f’y’27t)7
dn F2
(17y72)€F21[>0. (4d)
(20/9¢ (Y<0);
Repacgr=1"""" ¢ (5
JKS{l—(agﬂ)"l1'[1+(a|gb)”1]m}2
n, |1/2m ’
K(gb):\ [(1+(a|g0‘)l:|
(¢p<0); (6a)
Ko (g=0). (6h)

K HHURNEE 280, AR 5958 /AR 1 -+ )2 v HAE
A ~DHE . ¢Cas yy 20 t )R IIIKEK, 0" I
IKE, 0 ARG IKE, a5 ) WERAREL AR AN Y
HRDEFAE I AL, =1 1/np H 0<m <1, G
NG TR K NIBEE), WA HE I (25 % HE L 3
KA, Jolasrys VAW 1K 3k, Di1Cxsyrzrt)
N RILF LRI TIK ks f1Cas yr 25 0D NS
FEL T LK, n N FINEL R, T, T,
Gy AR — B RIS

Q) = YERTS Y U BB B . e —AF
VA e T Ia A% 1 € A i i Ay

aCaC)
Rd J1 -
i[ef 9C aC 2C L
r?I, {szﬁ + DU,W Dl‘Zg B CVJ(
i[e 2C aC aC WL
Iyl Doy * Py * Py~ Yy |
9[6[ aC tle aC ]+
dz D,. 9 Dyz ay D.. Jz _Cvz
GCe*WC, (1‘13/72)69![>0; (78)
C(x,y,z,t)‘t:o:CU(x,y,z),
(xry,2)EN,t=0; (7b)
C(x,y,zyt)‘plzcl(x,y’z’l‘),
(xry,2)ET >0 (7¢)
ac :fz(x,y,z,t),
an r,
(xsy,2)ET, t>0. 7d>

X Clas yr 20 D) NG RFTEIR L, Ry LT
7 D R R i R0 AR IR o AR i) 5% 1L
& o LSS TOEFEIE , C. R 5 G5 1) TR B,

CoCasys 2 ) NHIUHRTS G TR WL, C (s ys 25 t)
N —RILF ERTG F TR, f,Cxs ys 25 2)
h S RN T G G IR O
3.3 AL SRR

SN HLREAT I 4 = A o, IR AT SR
ILH 5> 137 A4 5226 ST, M) B 6
J2 7 A T3 ) kg 1 2 T 985 7K 1T Gl Jes 350 o
T 5m)JHET 10 ms 593 7K )2 TR 5535 7K 2 THAR A
T 8 m- 9935 K JZ JEMAN A s 5 7K 2 SR . K = 4%
FER TG R, AR JE TSR A 8l oF 5 X5
I3 959 N4 R4 068 AN VY TR BTG, 120 9t 45 R
KT (&5 ok 88— LA, LR 3l 28
TR F AT ARJE R RFAE 422 S A IR G 4
B RR AR R H A A S ) LA R 3 R 4
Vo U BE S L 1A B 17 A0 SO0 AL
F 3 ARG SEE , 2672 Kriging 25 AIE(E 3R .

AT T ST AR LD b o P T AR AL
AR WO VB DT EAE A — AN S X i 1R 2 ]
S e (Il Sl N B A R W=
2-3 A B A-SENE 6 2. S HAVMESFH CA K
SCHb TR AN P A S I R {45

H1 159 3% 7K 2 135 33 Z 50 7K 00 B 1) oR 4,
PRI, SE B v S50 75 R B s 50 B A5 H Y 59
175 7K )2 V5 AR PRI — i 8

PL 1995 4% 11 H 20 H SEdiHe R 7K 7K Sk A A7
5T R FE A WIUR 7K Bl 7 3 RO 46 A i 29 G 5
HIWEEY), W5 1996 457 H 9 H B S R 7KKk
A 25 G TR IR B 48 e LA 5, THEK
Sk 5 SRk Z ZE I ZAERHE /N T 0.5 m I FLAL
I L 90 % , A7 9 S8 ¥ G i i R B T A
B 5 S 2 ZE 40BN T 0. 1 mg/L OB FL
H UL EEL R 85 % . f e 13 B (A Y 2 4 WLk
1. H 1996 4 11 H 20 H Szl s 347 7 5%00E , iE
ST AR A ] E

Y e UYL S Gl

18 FY B3 BT s AR B AT 0T R DR T U AN 3 DX
2 2 S 7K AR GE R AT BT 38 o Al Tl
D VSIS I ISUNNA Fr 33 4 2 4P PR AL BE, A
VR ) 7K Rt Coa) AU 72, 5838 K 2 B IE &
BOh (D~ GOUHlE . SRR, /2 AT KA IR
ARG DU S T K A S G R



51 BN BAT 9938 K2 2 2 U8 K R G815 B Tis B B BT 53 69

#1 BRSH

Table 1 Parameters in the numerical model
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4 22.500 00 22.500 00 22.500 00 0.85 0.20 1.0x10°*
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NUMERICAL SIMULATION OF POLLUTANT MIGRATION IN MULTI-
LAYER MEDIA WATER-BEARING SYSTEM CONTAINING
AQUITARD: A CASE STUDY OF TIEBUTIE POOL, DAQING CITY

Hou Jie! Li Yaxin?
(1. Faculty of Environmental Science and Geotechniques China University of Geosciences
Wuhan 430074, China; 2. Water Conservancy Bureau of Daging City> Daqging 163400, China)

Abstract: The typical oil pollution in the saturated-unsaturated multi-layer media water-bearing system
characteristic of Tiebutie Pool in Daqing City is chosen as the object of the present investigation. On the base

of the analysis of the hydrogeological data, the permeability law of the aquitard linking the upper and lower
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water-bearing beds in the water-bearing system has been achieved by an experimental research. Then the
numerical simulation model of the oil pollutant migration in this kind of water-bearing system is constructed by
means of the numerical simulation technology. The numerical model thus established can be used to forecast
the pollution trend of the pollutants and to propose the corresponding measures to control the pollution. In
summary, this research result is of wide application in China where the sustainable development strategy is
strongly upheld.

Key words: aquitard; multi-layer media: water-bearing system: numerical simulation: pollution.
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