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Fig. 3 Cross section for analysis

Table 1 Material properties used for analysis

Paramerters Unit | Rubble | cpigson | DMM|Protection| poigy | GM1 | GM2
mound Base layer
Hydraulic conductivity & | em/s { 1.0X 107" | Variable |1.0X107°|1.0X 107 | Variable | Variable | Variable
Effective porosity n, - 0.3 0.1 0.6 0.4 Variable 0.1 0.1
Retardation factor R — 1 1 2 1 1 1 1
Table 2 Cases for analysis
Case Defect frequency in Backfill material .C.alsson GM1 contact H)fdl.'auhc
geomembrane joint seal length conductivity of GM2
DF-1 200 defects/ha o 1.0%1077
DF-2 2.5 defects/ha Sand (k = 107 cm/s) Yes 5 13X 107
BM-1 Gravel (k = 107" cm/s)
BM-2 Sand (k = 107 cm/s) -
0X
BM-3 200 defectsha | o, v ilized soil (k=10 cm/s) | 1 > 1.0x10
BM-4 Stabilized soil (k = 107 cm/s)
CJ-1 No 1.0x107
ili il (k=107
Cl21t06 200 defects/ha | Stabilized soil (k = 107" cm/s) Yes 5 10X 10" 0 10~
CL-1to 4 200 defects/ha Stabilized soil (k = 107 cm/s) No 7.5, 10, 16, 22 1.0x1077
GS1-1 Gravel (k = 107" cm/s)
GS1-2 No defect Sand (k = 107 cm/s) No 3 -
GS2-1to 4 No defect Gravel (k = 107! cm/s) No 7, 10, 15, 20 -

BEBRAUBILIUBERBIIBVWTOLEE
BELDELTCR=2%5 %27, 5 FIEFiEE D, 3
FTRTOMEHZ ST D, = 1.0X107° em’s & L1z,
CEl, HEEZOWTHTRTOMBHIR L THESS
R a =10, OBERar = 1 5%, fEoEL
apa;=1/10 & L7z,

ERoEREEERANTIICHE T, F—Y
vER L 0 AMER (Fig. 399 A-ABHE) ICHEET
EEEWEORKRE, BIUBMMEHLYICHK
KT+ 52E& (Total mass flux) & BV CFFM 1T -
Teo REWC X BEMIE, HREEEZBE LTI L
BTE, NSBOBEKEEOREFMEITI>Z &N

TE35, LML, BECLZ2FFMELTLLRER
BEPEUCERLTWA LIV, Thbb,
FURBEILLAEETH> THREPRE VEH,
SR TAWEMARE VBAICE, RERE
MKRES D, 2Ok, BED L EARBICHHT
7% Total mass flux & #F8 CFHM L7z, A-AWE%
BRTHHEARITEZ YD O Total mass flux J,u
cm’/day DEHFRIILL T O@EY Th B,

J o4 =2(cv,AL)/100 (5)

-
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S, G AAEDIZTEOEROLEHREE, v,
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A-AE DB EOBEROFEHF AV —IE (cm/day),
AL, : AAEDIFEBDBERDRELFMORE (em)T
Hb, B, BELEEYME CTERTEIOEENT
WAHTe Y, BEZEI00TERL TS, Z@Total mass
flux Jy b, L L REDBAOEEDERE
(mg/cm®) DFEIZ L V1B A ~FHTHEH
B (mg/day) BRHOENB/3F A —FTHD, Mass
flux & i —iiz, BEEHE - BARRAYZ Y Ol
BETHDH, KPR TIA-AME2&0 5 OFHEH
HEB% M7 5 B TTotal mass flux » E& L7z,
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HICTROEAPERERICSE 2 DHEBITOVWTEE

fli % 17 - 7=,

(1] HDPE ¥ — r&E AR — FOBEEHS LT
V- EEORRIARERN L OBHAKE
LT OEEHE DR,

2] EAR—FEr—Y  BICRETIEADH
B oBE k.

[3] KEICL DA, BLdr—y roEgicE
BT 237 — Y #EEHEEKTOME,

[4] Fig. 1123 T GMI Contact length & L TEE L
TedEkY— BB L DEBER X,

[5] Fr-iclBshz2BO®EK— FHEEST
ROFHEM THEL- LS reT 4 v o8
KX 5ERERE~DRE

[Nic>un T, &M (2001) 2L AEAY— b

BESHOORAKEEE L - BEBKEEEEA S

— FOMEARTA—FELTERL, BESOHLOR

KREFTE LT, ITICBWTHDE VY —XE LT

EESEE ML EAE VY 200 defects/ha, 3 X UHEESE

FEMMEV 2.5 defects/ha D 2 r— A& EE L, ik

— FOBRBIC L DERERE~OREE ML,

RIS DOWTIE, BM VU —X & L TEADIEHC

B, ¥, FNMESIEETNLENERLLBESEEE

LT, MEOEKERICL BZEREE~DOEELR
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Bliz2WTi, y— Y HoOBEK (BH) 1Tk

EMICLAEHEKRIHREINSD S, HROKE
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BEEDORRLSIBR CEEREY ORKLTE
KRB EOREZEO M4 1T, REYWLY
HOERICEE 5ml, BAFREK 107 cm/is ¥ L
BEEEMIIEREINTVWAZ ERERL LTERR
ERTWVWRZEICESHTWS, Thbh, #ky
— b BKREFA~OFENE+SICERT5 LRET
3¢, KEFA~OFENEK — FTOERE%
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FHMC S EAE 5 m Ll EICHE Y T B Ak R R
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RERFI LI,
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BB INEEAEOBBNWS AL T 4 v 7B %
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HEAREIZ OV THEE 3 em T 1072 cm/s DFEALEE
PHEEENTWD, Y= FPREZZIEHEITDL
AERLRAKIREST, FEFICEKEICEATHE
ThbH, BFCBONTE, GS VY =X LTHEM
BORBDR, BEHEORBIIOVTRFE2T 7,
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VB LWEB L UGN RWEOERICL 2EHK
BLywolktERICIVEER TS, #Xkr— oD
BEOHEEIC OV TIE, 1980 FRICER S 8
O HICBTHHMAECKFRTE, #ETED
HLTHRERBE#ToTCOVARVBESIEMHKER 10 m i
HLUTILHEL RERER2{ToHEICIIMEE 300
miZx LT 1 #ET (1~2 @/ha) OFETHERIRTAN
R XhTWwW5 (Giroud & Bonaparte, 1989), 7=,
1990 4E (21T 7= HDPE > — F O TS EFAEMR R
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Fig. 4 Model for the analytical evaluation of the leakage
through a defect in geomembrane (39 &, 2001)

Hole Flow Equivalent Flow

n km . k»“' e

=2.62 XX fuX d X hw = e
¢ s ' Qu t ke fh, 1

u 'y
"0 = 0.," leads the equivalent hydraulic conductivity, &,
Fig. 5 Concept for the equivalent hydraulic conductivity
of a geomembrane sheet (BF9 5, 2001)
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(dem, k cm/s)=(hole diameter, underlying layer hydraulic conductivity)
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Fig. 6 Obtained results for the equivalent hydraulic
conductivity (M &, 2001)
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Fig. 7 Distribution of contaminant concentration for the case DF (50 years after)
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Fig. 8 Maximum concentration and total mass flux of contaminants for the case DF
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Performance Verification and Design of a Caisson-type Sea Wall
for the Contaminant Isolation of Coastal Disposal Sites

Masashi KAMON, Toru INUI, Kazuto ENDO*, Keijiro ITO*, Takeshi KATSUMI**

* Graduate School of Engineering, Kyoto University
**Department of Civil Engineering, Ritsumeikan University

Synopsis
Performance of a caisson-type sea wall for the contaminant isolation of coastal disposal site was
discussed in terms of released contaminant concentration and mass flux using the 2-D advection and
dispersion analysis. The main concerns were i) the contaminant leakage through the defects in
geomembrane and the joints of each caisson, ii) permeability of the backfill material, and iii) geometric
install pattern of the impermeable sheet.
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