BESEM LB BRI A e R Bl & A IR E AR

- WFZERREEA © WFSEE T = B B AV G O I E A O 7O O T L L BREE D A
7 OFHBIICBET P98 (K1837)

- [EHEABI AR AT ERE () =14,953,000

- MFgEiIE (PEIE) =2005-2007

- REWTEE 4 =55 THER G RS)

- HREIBFEE A= B GRS, MafiERk AR, o il CRER=)

- WF5E H B9 = FEEMBAS S ORI ICER L CRAEL 9 5, RO - & ok
FATLE D WK T, WS BN DAL FEHI RO I E ) BE RS O
RRHAKEDOEAL, AXUHA « BREORE, Lo BRIEY A7 L2 OMEICET 2
FIHI R 2R L, TNOOREY A7 2@ IEIZHIE L 5 2 TR 15 %2 st
L2 RMEORBE TS, BARRIZIE, O BRHFIHIZRE & BEE ORI 2 &8 L%
BERIZESTHEUDRE D A7 OHEE, BLXOZORERICE SO 2@ IE 2 T 5k & B
Y A7 OFIE TIEICOWTOEERRE A LT 5, S B, @R OFERIIFRE & LT,

@ BRI OE S HRHI, HEEY OF%E 2RI FTRE 2R RIS 2 E MR T 7 K T A% & D FGH,
@ WEKJE L L CTHEBE L T D HERDRE TR (2 KR 2 T35 L 72 BR DK MERE ~ DB D
P, @ BRHOFRICER U CHREI - Bl RSN T 256 OlRS - KOS EDO LBy
SN OFRAETEEIAL PR RUC 5 2 A2, B L OVLEN LG RWE OERE - 25
G2 5 EBOMB, © 3 ERY B, EBROKRETEITo7, OV TE, HNEE
FEY) OFEEE, HNIHO 0K, TEA FCHAH O SIE UK EOE L, H
ARREDRAE, WEORFEIL TR EEZIILHET DY 27 2 ERFREIC L - CTHFLL,

ZOFERITHESNT, BRI RICB T 20t T EORIRFHEZAMICT S L & big, THEL
9B YUAZITHT HIEEARE, HE - e=2 1V 770 r T AERRTRT, DITo0
TUX, BRI AE S S O e, i E ORI 130K ToB G0 KR EE DX
TZLLTAREMERER SN D, ZOTRHEE & L CHK TGO ELEMEDO R
DA E T2 D, WG OMKTIL, #AT— N, R, L7414 F—7 D% ok
IZE o T SN D LJEMIETH L0, MEIEEROE AR & ik LT, FBHHE O EE
BHUI NS W2 &0 D, TA TR B ORI K TofE Byga s b, £2
TAMETIE, BEIEDUSEEK TR SN AT 4 7 AR GEAKY— |,

Rifn, oF 8T 47 7 vATA4F—), JRHEE, MLT A F— D8Rm0 AR
FERED T — &% OFEfEEZ B & LT BRI 2 30E LTz, BRE#Z O T 7 14 T —2E
TRrOFEE K, AT 4w 7 ARER TR EE O S T T O AW 2 5
5 LA, KBS TICZ L LI285A Ot AR ORE 2 3R 7=, Z A,

AR TAESMICE > THA SN D &, WENICHET 2R HK E O, 706 NTJR



Hif & i U TR+ T A T — 13RI E N T & 9 SRR D K Ao T K Aok 5 =
LD, BERESKIZIREBICR S Z 2RI LTWD, @ 122\ T, #imlnso
ST BRI A S & i T DGR, KR E MR T 2 72 OICEE RO TR B EE S D,
— MR\ BRI ST AR T R D IR TR WAL L, JEEIEKE & L CHEREL T
DURERSE g b kg TFE & L CoOMBEN G TE e, FihfE M OIFEICK
Fiha kS EDHENH D, ZOBE, WMEVIK HEZEET 5720, e HRmic
ZERRRAE U D Z LI K BB A SN TWD, — ARGk T Sl 2 FTa% L= 35
AITIIHIEIE TS R T T 4 77V 7 a Vv ORENMEE R 5, o7V 7y gy
DIEITHLE R ENEE L TVWDHZEERBL TS, ZOZ b, 7o x i TR H
ERHLE R LR mIC RN AE U & LTHZERIFFAZE L, IAKIIIH S D EB 2 6503,
IOZEEFEFEL, RAKEERMICIHMET D Z EARO LN TS, AIFIETIE, SEM
CHETEOBEREN D OIRAEEZFMT A L2 AL LE-ENEREEMH L, ST
TR DS FEFEM ALy 35 D JEEER KL 18 O BEAKMEREIC RIE TR B OWTHRT L=, Big, (1) #7
AT OR T DJEEFEDEFE WK - B EEEICE 2 552, (2) Moo RK
252 B8, (3) MU < BmEE ERAK L O, ICEH LIEMmFE2EEL T\ b,
@ (22T, PASH S VT BEFEW AL 55 O BESEN IE N D15 94 B OB B M I TR R RE I fx
TN TNWDN, BEEEDEOIANC X > TRESHNENT D L, IBRWEOREN
2L, REAKTOHIERENFE LRI D s ER I D, AUFZETIE, B
FIR O EmOBERNKIESIMFEE L 055125 B L C, FEBRITH DN T O D BEAIK, Rk
¥ tE W= T AFEKEER, D NS KA T LB KRERE it L7z, 7 2N
LEBE, AEWEOREIGIWE OREEZRGET 5 Z L1IC L > T, BHRI I
2 IEHIEE I KL DR K AR B O LD BESEY I N O A ITE BN AL SR R XU 5- %
LRE, BIOWWGIEMEOBREIZE 2 DB LA ONCTHZ LA HBE LTS,

WFZE 7 =R GE Rt D IE TR RO ~DD 4 S>DY 7T —< ([ZONTLLF D HE T E %
127z OIZONWTIE, BKASEIMOEZEFRIC L > TE L HBRERESHEOIL T
EWVo T ) R L OB T2 O THEFNC BT 5 &R £ 9206 L, iRz ke (&
&, g, IKERA), Ao (RER, EERD, fETO5E Ukt B, BE
Y], ERORERY) BIHEEIND Y A7 LZOEHEEDKRRE AT T2, &

SICHES B TER G EEA L2500 27 2&H, HE3T 5700 T, Eflo L
D ¥ EOEFEMLT,

@Iz 2oWNTIE, EHIE > THEEIIC L E 72 ALy K T o Wi m i 7o & NSk RFTRIED
BREREITOTODOEMN T — 2 2 ETH AR E LT, M-1I1RT K9 REEEY
WSO T. (JEEHEAKT, BLE) 2#kT 5, MEOMH LT A F—, R, #K
V= b, VAVRT AT I T, RELE & o 7oA T8 OB E O AW
PR, KA ABRBRERE (X-2) 2HAWVCRHEi Lz, e, Rk L7z X 5
T, KRB 1T Bt AW R 2 5140 U, i TIE1% & bl U7 g ~ DB 2 A L=,
WIZ, FEBRMNAE O NS5 E DX 1), WEREEE A 2SN\ T, BRI G OfEE
TEMNT 2 FhE U=, FITICB W TIE, K-3 1R T X 9 e — A0 72 N ST ALy 35 2 A8
L, fEEDRETIE, WK — b, RSN D2 DEEBEK T, B — b, R,



TENSRDBELETICONWT, MBOERE TN BEENEET H56 OB EREN %
VAE, RISV TR L7z, MR T, BRx ZRBEIEMAL Y G OTR (ESZIR S, M7

mAE, EEAE) ZMEL T, BRINDEAMRIAZREE L, SIhE 2 EEIckE

iz

-

JBRL 5 5F ¥ — b 2R LTV D, A5G oRENE L L EEHOER & LT, Hilzad

Geotextile (Non Woven)

[ Geomembrane, (Smooth HDPE (Type
Textured HOPE (Type 2) and PVC)

Geotextile (Non Woven)

Native Soil
(Highly Decomposed Granitic Soil)

(a) Single geomembrane liner

Geotextile (Non Woven)

Compacted Clay Liner
Silt:bentonite mixture (100:10)/
Sand:bentonite mixture (100:10)

ative Soil
Highly Decomposed Granitic Soil)

(b) Single clay liner

Geotextile (Non Woven)

Geosynthetic Clay Liner
Bentonite-glued GCL (Type 1),
Needle-punched GCL (Type 2)

Compacted Clay Liner
Silt:bentonite mixture (100:10)
Sand:bentonite mixture (100:10)

Native Soil
(Highly Decomposed Granitic Soil)

(c) Single composite liner (Type 1)

Geotextile (Non Woven)

Geosynthetic Clay Liner
Bentonite-glued GCL (Type 1),
Needle-punched GCL (Type 2)

I Geomembrane, (Smooth HDPE (Type 1),
Textured HDPE (Type 2) and PVC)

Native Soil
(Highly Decomposed Granitic Soil)

(d) Single composite liner (Type 2)
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GEOSYNTHETIC

CASE 2 : SECTION Y - Y OF

HEIGHT ADJULTABLE BOTTOM

RAILING BOX GEOSYNTHETIC
CLAMPING BASE

GEOSYNTHETIC AND SOIL TESTING
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Interface Betwean

eotextlle & Native Sl
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extured HOPE (Type 2) & Geotextlle
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Textured HDPE (Type 2) & Geotextlle

Interiace Betwesn Geotexdlle & Compacted Clay Liner

{Sand Bentonle Mixture , 100 : 10)
(Sand Bes

NATIVE SOIL

Interface Betwaen (Bottom)
Gy Textured
HOPE (Type 2) & Geotextlle

Compacted Clay Linar

Interface Between Compacled Clay Liner

Interace Between (Top) Geomemarane
Textured HOPE (Type 2) & Geatexdlle
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{(Cover Sall)
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WASTE (MSW)
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|

-3 G EMNT THUE L 7o BEFEMAL 5y s Wi D — 151



AW OREICIN 2T, HSTALy S 3TV 5 BEEEY R L & @ Strain incompatibility (84
BRI OIS — O T AR OME) BT ond, flxiE, SMEEICHERENEL D X9 72
BICh, BEEDREIIE— 7 BED I —HOME LREE L Ty, BEEoMIEizsy
Th, LA vT 0 v ZMEIORIC S Strain incompatibility 2334292 2 & A3
B X TWD (Hishametal. 2000), Z @ Z & A6, Strain incompatibility 234 U 2 856 O
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R Y P LTERICEERKRZEET 5 & &b, EETROMEMERE E FiEo HER
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T BEER O TG K BRI KT TR, HEEE S & R EIZB T SRR EOMEBIC
DN THRET Z1T 272,

Air Pressure Influent
0.04 MPa by N,
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_ = Loading plate i |
Water r I' gp bottom) arine Clay
pressure | A7(90cm)
transducer 60 mm 2 Earth pressure A6(80cm) AR
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A3(45cm e e
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IR, T AT o 7o, FREERGKGAERIT, BERIKHRNLJE & fEplorl T8 | St A I IR (Vg
K) ZiEARSEIZERD, BEAIKE — R LSRR T 2 AL ERREOZ L, EaREOR
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3) AXVEHEOHARLEROIA, 4) BHEKORAE L Z U I FAKEDIBYL, 5) A&
WG L RO EE - 27 ) — hOERSLHIL, 6) ML BIARDEF ~DFE
7) BENLBEFEY O & T~D 8 GLEEERE, #AI~D M), 8) HHIpEIEY O LB,
NEFOND, ZhOoDY AV ZWEETBIIHHTLER-LIDOLIICELDDOND, Z
NHDOYAZIEA ZBUNCERT 57-20120F, =XV U 7HIZBW KV AZEHADY
A7 ORRFEEFNL L 9 2 HWIEEEZHRTHIXLER S S, £ 2 C, FEHEL ST OHMA)
Mzl LT, BESND U A7 OER - YL, FEOSHEREEE 20845 2
CICEVEH L (R-2), b0 ) 27 EGEE, KBIE57-0121%, X000 T F
PEDtE, ZEIOMRE, AEMEORESELZHIE L2k - i TEMomH 23 #ifF S
b, LLZRD, BEEOHAIIANE L7-EY, —RoMlk b 3822/ E2H/552
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W T BESEY R L3 D ARERAY 70 ik« fi CEAR o FHF41 & Z DO RITHONT S, &R
HEEZFETCEDE LD,
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1 1
e KIEH =T FefEAI
e BT
= K BRBEILHE
H pH 6.5 L1
K Co, 15 mg/L A 1
i | FIARE — NH,* 15 mg/L LA F
® Mg?* 100 mg/L L F
SO 200 mg/L LI F
(DIN4030)
CH, 15%LLT
P 0, 18%UL I (E Ay G T 28 W
A | e co, 1.5%LLF \ARDIE TAHARTA2)
#H H,S 10 ppm LA
A RS
I IRE P AL AL R G R AN A
BEZEY) SR JEGHE 5.5 misec (B =— 7 4+— NalUh BE#%)
M | (AR S I B 25 AR DI T H AR T AY)
LS A NTEE7 A N SADE AN
FREEE (FHXFIE F & < 4.0{&KILF <10cm
b om, J ik T/ <20 om) AL T <2cm BRI LR, 0 N3IE
& Fl F g ?(%fﬁjf% $i(lo (J:@mﬁ}'; " i/uk“%??ﬁ%TLTb\Zg:
L B8 LT BRI e e pns s 2t e MR
%ji)ﬂi:)u $+ ( (H:) El Z‘KJEE%% iﬁ( El 7&@5‘%?%))
N i 4~8 N i 8~15 N i 15~30
A XHFF S 25~50 KN/m? |FF8 #5877 50~100 kN/m?  |FF48 3 HF /7 100~200 kN/m?
e giﬁfm§?1£%%%k$&
Lt 1094 (H ay _ _
|l SR ER i i
AR 15%
SHIECIRAY, DL BE 3 AT S (HETE OO Jifi 5% D Beals oo JE e - [RI figgas)
P i >20 LIk
i S0 <2000 mg/kg-dry soil
fg% I B — (DIN4030)
ERO & e > 6000
CKkEERER)




BT T —~@IZET DR RO E A LT IORT, K —mEAKRBRE i L, #ky
— N, ¥5ET7A4F— (XM A MREDL), S, AT v AT A4 F—
E VS T EOEE R mIZ I 1T 2 AWHRBURFE 2 i TIE % O 50 & R E ICHEE S
DK WESM TR AT o 72, B AWHRBURFEORHIIC 572 - TIX, HFRE AWK
LTz T, Bk L7z Strain incompatibility (125288 % 34l % 72012, OFA (GEXZEAT)
EHAWHEPFI I OBRICOWVWTHEE L T\ D, dBrfERO—f#] & LT TEZDOSRMET
DEMBHR O VMR EZ LV E Db DOEER-3 1T T, KT, HDPE v — k&
FTXARAZA NS (CRiAT) OBERTIXEAWBRIRNIEEI/NEL, BHICHZ-> I
BENRVLETHDL, —J, KE - BEEETICBT 2 AMHRPUREZ i TEZOSET &
e 5 &, (1) A &k — MO AWHERTREIIZ R E 2 ER L LR, (2)
FREARTIARR R T TIEE A EOMEIE ORI T Y KE B AW 238415, (3)

#-3 i LIEZSEME T TOEAWHEGREORBR R L & o

Smooth Textured Rear side | Front side Bentonlte HDPE side an woven Woven side
. HDPE HDPE side of BG side of NP . .
. . Geotextile of PVC of PVC of BG GCL of NP GCL | Native soil
Interfacing material (Type 1) | (Type2) GM BM GCL (Type 1) GCL (Type 2)
GM GM (Type 1) yp (Type 2) yp
c | ¢ |c o |c |é& |c o |c | |c ¢ |c | |c [ [c [d |cCc |

Smooth HDPE (Type 1)
M 00 :76
Textured HDPE
(Type 2) GM 30 {210
Rear side of PVC GM  [11.3 :18.6
Front side of PVC GM [26.3 :16.9

Bentonite side of

BG GCL (Type 1) 115 :17.2 . 0.0 :9.0 :28.9 :18.7 :19.0 :17.7 . 0.0 :24.5

HDPE side of

BG GCL (Type 1) 0.0 :21.8:22 :89 :0.0 :19.8 :11.8 :20.0 : 0.0 :25.1

Non woven side of

NP GCL(Type 2) 1.3 :15.0:23 7.7 :104 254 :17.0 15.2.11.0 17.0

Woven side of

NP GCL (Type 2) 10.6 :14.7 : 2.4 (9.2 :25 ;229 :14.4 :18.0 :22.8 :18.4

Silt:bentonite
mixture (100 : 10)

0.0 :15.2 : 0.0 :153 : 0.0 :24.1 : 0.0 :22.2 : 0.0 :19.8 :13.9 16.9%0.0 225 :6.1 :20.8 : 1.7 :21.2 :10.3 :28.3

Sand:bentonite

mixture (100 : 10) 0.0 156 :0.0 :13.7 : 0.0 245 :0.0 :19.7 : 0.0 :169 : 6.7 (17.4 715.3 713.570.0 722.670.0 722.470.0 31.0

Native soil 0.0 ‘17.8 ‘ 0.0 ‘15.6 ‘ 0.0 ‘23.0 ‘ 0.0 ‘18.7 ‘ 0.0 ‘20.2 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘

c: cohesion in kN/m?, ¢: frictional angle in degree.
GM: Geomembrane, GCL: Geosynthetic clay liner, BG: bentonite-glued, NP: needle- punched

16
——+—— CASE1-1-VLHIW/H=3
14 ——*—— CASE1-2-VLH2W/H=3
——®—— CASE1-3-VLH3W/H=3
12 4\ ——A—— CASE2-1-VLHIW/MH=5
— —@— — CASE2-2-VLH2W/H=5
> \ ——€—— CASE2-3-VLH3W/H=5
o 109\ ——® — CASE3-1-VLHLW/H=10
[ W\ — —v —  CASE3-2-VLH2W/H=10
5 8 : — =% — CASE3-3-VL:H3W/H =10
5
3
L

T T T T T
0.00 0.05 0.10 0.15 0.20 0.25 0.30

Seismic coefficent
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Ry b A MREAEL LAY — FOBOEAMEHII KRS T TRTT 5, (4) Ml
R % i L 72 HDPE /K > — b OBEEHRPT I KIEICAL T L, @M Cldi@s o HDPE
v— M EIRIEFERIZETH D, (B) X¥ M A MES L RO’ O AWHRHL )X 50~
60% 1K T35, (6) FHRIZEN. (O FFH) LHAWHRILOBRICOWTIIKE - @MEEeT
TIHOT AR Z2 T 2NN, EWomMmANELNT, wIZ, KA AW
RER CEONTZE AWK T A —2 2\ T, X-1 1R L2k T E2H 3 5 BEIEMASY
G OMEEZEME A5 Ulc, BRAIITIE, BESEWIL S DT (BEEEMHENIR S, Rlifa
i), A ToOME, AESNOIMBENNZ T A N v 7128 bS8, K504 F TOME
LEMESLERINDEAMEI 12T Z L2k Y, REENES SR EM 2l
EXHF ¥ — bMEfER LTz, -6 12T v — bO—fBlE7RT,

BT T =~ OIZET AR ROMEZ UL NIRRT, SEHIFRE 2 FEE Lo m e Ve &
¥ AR O B R O BRI & Z O SbiliE K AR5 & FEBRAICEEAL U7 fE R, X-7 (oRT
LW EREORME & HIRmEIFHE L, E#JESKEoWERITE S 2B 2 - BT
BIRBBIC 2 D L RICHET D Z e b o T, K-8 [ZFEBRICH WK 3B 0 KR 5K
& ZERRPAZERS D U RE K EREL L DBRE R T, K b o@E KM & e & O SimiE K &%
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- WF9TER 4 = [Effective Control of the Risk Induced by the Redevelopment of Closed Landfills
with Various Execution Methods |

- WA FRE 4 K& OVFT B = Masashi Kamon (Kyoto University), Takeshi Katsumi (Kyoto
University), Shinya Inazumi (Kyoto University) and Toru Inui (Kyoto University)

- HE (200 ELAN) =Waste landfill sites are expected to create new land space after its closure.

However, the potential of environmental pollution (landfill gas, leachate) and the heterogeneous
physical properties of wastes should be carefully considered in the redevelopment of closed landfill
sites. In this research, potential risks induced by the land use of waste landfill sites are summarized,
including the execution methods for their effective control. Then three important technical issues
have been studied to assess and control these risks. Firstly, large-scale shear box tests were
conducted to assess the interface shear strength of composite landfill liner, based on which the
structural stability of waste landfill was discussed by introducing the numerical analysis.
Secondarily, interface transmissivity between the steel pile and clay was experimentally assessed to
assure the barrier performance of the bottom clay layer at the coastal landfill site when piles are
installed through the clay layer to ensure the bearing capacity of structures constructed in the
redevelopment. Finally, mobility of heavy metal in the coastal landfill sites receiving the municipal
solid waste incinerator ash was examined to estimate the fate and mobility of heavy metals when
excavating the cover soil and/or the waste layer in the redevelopment of landfill sites.

- X —U— R (555LLA) =closed landfill, environmental risk, redevelopment, lining system,



