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Seismic Resistance of the Seawalls and Cut-off Structures
for Waste Disposal Landfill

Kazumi ADACHI*
Kiyoshi ANMA * *

Synopsis

At the waste disposal landfills, to preclude contained water in the landfills from leaking to
the nearby sea and prevent the area from being polluted for a long time, it is necessary to take
comprehensive approaches that include a strict control on acceptance of wastes, preventive
measures for leakage from cut-off structure, and continuous monitoring on the leakage itself.

Particularly from the preventive measures for leakage through cut-off structure viewpoint, this
paper is intended to show the process and the result of examination which has been done to verify
seismic resistance of the seawall and cut-off structure against level 2 earthquake motion. For the
verification, we used two-dimensional effective stress analysis code called “FLIP” for 1) double
cut-off sheets in the caisson type seawall, 2) steel sheet piles in the rubble mound type seawall.

Safety of corners in the plan view that have structural weakness was also examined in the
process using three-dimensional static  total stress analysis.

The conclusions are as follows:

(DThe caisson type seawalls are useful to preclude breaking of double cut-off sheets because
good soil improvement such as DMM can reduce the degree of deformations of soils around
the sheets.

@The rubble mound type seawalls are also useful for precluding steel sheet piles from breakup
because good soil improvements such as SCP can reduce the degree of deformations of the
piles and the level of working stresses associated with it. It was, however. found by using
three-dimensional static total stress analysis that the working stresses of the piles at corners are |
likely to become larger when concentrated. Adequate measures should be taken in some |
cases.

@It is concluded that to construct the sufficiently reliable seawalls of waste disposal landfill,
comprehensive approaches are necessary. Seismic response analysis against the level 2
earthquake motion depending on the site characteristics is recommendable to verify the
degree of deformations and stresses of the seawalls, cut-off structures and their nearby soils.

Taking appropriate countermeasures based upon the verification result is also necessary along

with other measures such as reducing environmental risks by continuous monitoring on

leakage.

Key Words : Seawall of Waste Disposal Landfill, Cut-off Structure, Environment Risk, Seismic
Response Analysis, Level 2 Earthquake
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7. (ERXER OIRTHMEN(C & HMEE IO

1.1 BHELHBIT~DEHR

HENMNER LI L & D#ROEHEZ M B0, 1’
WAL OZW % 3 WoTBRIRNT 21T 5 J7 ik K OHUE O R
EBRAE LT BROEB AT T2 EBNNELRD. 20D
WFFEIZ BN TIE, HBORRILATEALE Lk DZEH) & EH
BN 5 FIEIZOWTHRE 21T/ 9 .

BARMNCIE, KRR EA T HEMIEAEFEOBALTS
EXRIBICETMEL, RIRIEREZRDEFDOLERIC L 5K
IREMR DT Z T B2, TS 21T o7,

O© VAN 2HIFEDOFLIPIZ K DT 24TV, B bk ¥
BRI LT, 2 WITFHRIS N FiEZ AV,
INEERBERNELL 85 L5 g ORI Z K
W, TOLEOEHNORROGNEFHETS.

@ 2 WRILEBIRIG AT R % 3 IR TR I PEIR
L, BEAIMOEKRROZERZ KD 2.

E, WARRRICEEE 5 2 5 BRITERLIC L 2 i
RBOH L L, HEROEMEIRHEEARO T H0RE
ITEE LT,

FLIPD FHH#E R % 20k T O F B RIE NN CHIR T 5 &
& LT ALID(Analysis for Liquefaction-induced Deformation) %
MWz, ALIDIZ, #ERERZOERMBEDOER OHEEIZHWN
B D JRIRIGIT 1 5 BRE BT FIETH 5.

OHEIE ABTRBREIT 2V, TABOTSL Yy =107 D x
DA (G,,) ERDD.

ONEN & E =2744N (kN / m*)

ZRWT, YU OMREEAZKRD, K7 Yy =033L LT
AW (G,) [CE#T 5.

1.2 2RTEFHIBITICK DBREBEROETILE
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6. 2127~ L7-FLIPOSEHTHER &, 2 IRoT#FHHIRIG I fifdT <15
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()RR T 3
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et Zh & S E 2R ACED IR A L F O FIEIC L - T
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FLzRe7=.

@ Zh EFLIPOfENTHE R OBEIRBAEST (K—6.3)
I3 A2 Z L2k by, MEOBREHE L.
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AMFOTH Yy =107 D & EDEABRIETHS.

B-7.21%, #REEZTOIBOBZZAFEZRLELDT, HE

AT & IRIEER D « -y BIRER LTS, -7 Z BRI,

BN DI > TEL, OA=CEBITLTNL.
LML, ZZTIEZo0BEEBEITGERL2WNT, 'Rk
Lz &xd -y BRIZIN > T, A>B->CE721Z0—>B—>CD
BB > TRD 5.

HiERT, HIE%OEREZRE UK LT, TRt
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TIRILIC K D ER LT 5.
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iR LBDORT ¥
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525, BOSISHEINCKIT 500 F0%ENM%Z, FLIP
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LT R—12ATTTHEEAWSZ L E LT

(4) FERIRA L Bk DRIt & R T Y vtk

IR B TR LB & T 579, TRIR{L
b OMBKEDGEEZBEL, T bOEORIMET
LGC/Gy%, WHETIRRICBRIEETROI0f5L L. %
72, TNODOBORT VL, FEFIGEEIRMEKEDE
BEMEEL, 045~049& L7z,

o. EXA
XA
2 4
O-AZ[O-YA ]: KO-EGO KO‘FEG’O 0 Eya 7.1
Txvya 0 0 G, Vxya

F—1.1 EABTEIEET R

BRI | ek, | SMEREET
0.2 0.01
0.3 1 0. 006
0.4 0.95 0. 0025
0.5 0.9 0.0018
0.6 0.85 0.0015
0.7 0.8 0.001
0.8 0.6 0. 0007
0.9 0.3 0. 0003
1.0 0.2 0. 00025

F£—1.2 KTV ULk
BRIFEAKE. | BT Y by
0.2-0.4 0. 499
0.4-0.6 0. 499
0.6-0.8 0. 4997
0.8-0. 89 0. 4999
0.89-1.0 0. 4999

Fio, HIRFRAER (RRIEE) OIS - O 2RI,

E&éGi Blg 0
3 3 Exa
O:\H _ 2 _ 4
0, =10y (= Ki'EGi Ki+§Gi 0 Eva (7.2)
TX\'B O O Gi }/X\'A

TIT K REEERE, G e ABEIELR K

W& Fo, 11E, TN ENHER L IERRILFOELTHS.

1.3 3RFTEBIMET A~ DILIR
(1) 3WILET VOWEE

EH LIz ET /WX, 2 RITERRIEHIT OWE 290° TARZE
ERELOTHY, BAEEEDXIARICE L TR (8
%) LipoTW3.

ZOBIZ L DET LTI, RIRLEE b G % KE
THI LIRS, Lrl, BlxiE 3RIToOBBENT 21T -
722 LTh, ASHIFEDN-S, E-WHLH DAL X - T
PRI A ICEDLD Z BN ExbNS. LIEB»T, Z
DET MU, IRIMEBBET 27 —2AD I HDVEDT
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HBHEHRREND.
2B, WREROHMEREIL 2 IRTEHAIITET MICHE L TR
E L.

(2) EEOETNME

B —7. 3K REDOEZDORRZRH LXK (F
) Z279. ZORIRT X, RIROWB@mIZIZY a A
VNERERI D BAT CIEERO2E SRR EET S
TLERY, EHENELRANDT, YVaAfr hEHTIE
72 WD /NS WSTIE TSR & LT,

B—7.3 YaAr bER

1.4 IRFTEFMEITIC K DIBRAMOER LGN

1) ERHA

X —7. HERDMOFEJBREZRT. ZORIILRED
B4y OWE QLT M bR L TR Y, BAid#EREREO
PER, TR E < EAMEIXL. 24m TH 525, EAEE T/
EL o TWAD., ZOMEMIE, HRRICOVWTHEKETD
D, MBATOMRRIIXITE - YHRE SRR OEA S8R
WCEVHHEEINTODTDEM LIZ WA, BAT» G HE
NAHIEHONT, $RBIIImIN AR AL AT 2 & 23550
5.

(3) KA EEy DI —E RG]

KRR AETEBEICB T DI NEFOREE D T
Wiz I —F 2 (von Mises) a1 &EkKdi-.
I—BRIENE, MEREO 6 Fm ok ERE
LTIREDOBERENICHBE LR T, HEOK
RishE i+ sicky, MHELEEOFEEH
Brcxs.

Bt i, kRic ko TEHAE SN S.

l(a'-* _O;')Z +o, *O-z)z +(o, _0})2

%= 5 30 A7 4T (7.3)
ZIT, 0y 0, 0,:XyzZEOERT
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-7 4273 X5, BElS T2 O LE TRkl
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EFBBLTHALOEEZOND. L, RROEMMS
MTHBRIZ X DI, RAEMTEXFM - YHR & bR
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AT E~DEMPKRE L 2B 7DIT, REBTIHNEFR
BEUELOEHEINS.

Z ORPIE, BN EI0EE L ETHEXRLER—-T.51280
THHERTE, —REBORRITER DL T, Wl
DA T L DB T D8, REMDRIRDERITD 720
TENSND. BBATICBIT DI EFICHLT B, 7
WOEDDHERMBEL 2D, 12720, LoUL2HiERB O InE
JE DIRNE 2 Mg IS U CEEE IS, PIE R 20 E E A
HLTEY, £z, MERZESI 2857201, KRR,
WM RED RES VB DEHE > THELTWA Z LITH
BLRTER 720,
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