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Verification of argillic normally consolidated to rely on softening

due to water absorption of overconsolidated clay
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BRI E 2B AROREEETD, NMOKEBDRAICKIEBKEAEDREE/NS T S8, HER
DORBRTIIZINSVWEATTFERZITS.
(5) EAOERM
B EZE LI
EERVINERL, #HEATIHRD S EIH~EKSITHNS. 2cc/min DEKRE T 10cc LLLEEKT .
(% [ 3 I il
HERII—_EAFEZE5AHASEKTEHILET, HEKOBENEZSSHSH. 22T ZEAFLIF #HERK
ICAFEZ5 25 EABICHEVEAN—EERDESICEILRNBLARICT 2HETHS. RBEKE-40kPa, BRI
51 10kPa DFIHZEITVEN D, THYYZRALTRIASNZRIKEERATH N SBBEL, #HEAAELEIC
BKkT2. T, EEBREFHUETI EEERTHICESNASES, BABRTRICSIZ1T7ILEEICLY
BERYTROELRENERIZHET 5.
B IEE T
HERICEEEZEZ, #EARORAZEL THEKORIIEZENHS. AHIEA 10kPa OFIEHEITULEN
5, &E 100kPa Z&H 9 5.

(6) BiBEETHI

BIEZ% 10kPa EifT L, 1 DRICBRFTT . HALI-ED 10kPa DEIEDEE <K LT, BBKENENLETES
LIz 22 YEa2—42KNTHESN, BEISEEIND.

(7 EHEE

BEZFHLER2.1ISRTEZEENT 7 EBEFECTEBEE T o2&, 1| BB ECEREREL, 11 BIEE
BRTRIZEABBIEIZAS. 11 BB £ TERERS L-E#EKEERLITIEAH 800kPa, HIGHA 100kPa &7
U, OCR=8.0 DBEZEHLTHS.
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2405 1 2 3 4 5 6 7 8 9 10 | 11
p'(kPa) | 20 | 40 | 80 | 160 | 320 | 640 | 800 | 640 | 320 | 160 | 100

EEHEE, 3URICETE, BEICIREBENMET LTWIHMEZRE LR (£B1983) . LUTFIC3tEICE
PEEREDREFIEZTLRT 5.

OB ICEZEE f Ot logr, MBMICEREZ LY, 7 72HET 5.

@Y 3 7DRADEHR (maximum grade line) LHEEHOKmEt £T 5.

@3 MO RABDMBOFETRESIE, VS ITLORAICHITHIEERM, &, BWEICTREELIETLTNS
EEREET 5.
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HUOTHN 15%FETDHE, HEICKYBBMICEAMMNKRT T 5. RARBREBEDO =8V R LIEHKE AR
EilE, =EIEHIKEAMRBREFBEOHIHZEZRYRT L TITS. EERTHORTEZHEZHETE LT, @O
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DEE CTHRKEBRNAIEETHSD. &oT, RETEZE2HZEY R LUEHFKEAMRERICE TS | BEEHREANE
& FETRELE-2EEMIREABEE SEERREICBENT, BKAREITSICELETS.

42 SEXFLEETICHE T HRKER
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DEAAZUTIE, BEEENARELTLS 1 AEEBEANE - 2 AE#EEAEE - S AEEETABRERICITS
CEETH. WAKHARICKY, BAKPOEYEADERERY, BKICKINAZNELLESRAIMS. £z, BK
ZICHURYEBRLEAWZTL, BEO=Z8#KR YR LIEHFKEAMBBROEBRERLOEEZTS2LIC&Y,
WKIZk DBETILEZHRBTHILEBNETS.

(1) HABRER

F9, BAKFOERIZDVTUTFIZRY.

OEME ABERBRKBIED p'—g BM S, BAKICHEWVENEHEE A LBERANRICHERIEARERIZE > THD
LTWB I &bhbnd. MHTBMERNI—ETCEIENEEANFHDL L TNDDICK L, FHEZER I 30kPa
BERLTIE, BRRCBHMEGALRELEZBROTVS. Chlk, BKICEBAMEKEOEIZEEL TS
HEAKE LY.
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BWT, BERH ZTHEDEEH TRIZEIZKY, g —q/p RO STHENGHDOFDIZEE L LE
ERNDETIZOVTEET 3.
DEREAMBERKRBRD ¢, —g/ p LBRE (WHEH®) »d, RBRERIBED 2EAEEREEAHERZEOEHZ
RLTWAI Ehbhd. iz, BMUOTHELSIDLRELMEICEEL, AHMERITILRELEES, &R
BRLERED 2EAEEBEAMORKRNL EXREICELEILNERESNSD. 2FY, EBEARRICET
BZRKICKYBEEBTIFEEZTLENEEZLONS.
QMR AMBERAKRERD ¢, —g/ p LEE (FHIEH) D, BKED e, —q/p BRENBRKLZLD ¢, —q/p' BR
FUEMNMIKRELLE>TNB I EDDOMSE. LHL, BUOTAELSIDLREREIZEEL, CAHERKITRL
RELRBE, WKELO EANTABRKED EICEZETHLHENIND. DFY, RKIZKIHBELADIE
TIEEHENERADBLICHESZENMTLEDETTHIEEZ DN, BKICK>THEERFERLEZVEHEFT
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43 ¢,-q/p'E
43 BEFHLTOERKLERROKREE
AETIE, Z@8#RYVEBLEFKBANFBRES K URKEBRRICERBERICKIFAEERRETS. Chbd
DRBRERN S, BRENDELZEEL, BYRLEFAMBIURKICEKYBEFHLTOEREFHLTILRE
REBELTVWIONEEEMICHILT 5.

(1) HAREH

AR 22 HERFIEICEIVTITS. £9, OCR=8.0 DBEFHL D=8 VR LIFHKEAMKARETS.
ZEHRYIRLFEHFKEAMARSBRYBLERZ2EESEEL, ThEh 2 BEMBEREEAERE 5 B BHERE
ABTFFDEZEIS 71 0kPa DR R THIREAMERT L, BT TRERFICLSFAEESRETS. RKHABRERD
HFHEFESRTE, ZWRYRLIFEFKEANARZRVELEK 2@ E SsEITTL, ThEh 2BE/ELEA
ML SERMRTAMRICRKETS. BKE F41OEEENTERESFICLIESFEEARET o1



=41 EFEH
BB 1 2 3 4 5
p’(kPa) 100 160 320 640 800

(2) AERHER

SER YR LEHKEANBRBEDSEAEERRICK YBEEREN SBURKICEREFRECHEB LT
{TEBHMD. LHL, ELE53MAEATHERIED MREFKRICEREZFERICIGEL TLVEL. =@gy
RLUEHFKEANBREOEFEFABOEFEENOERATELZ LITIE, EREFEREFCTETHLLAHE
ThHhdLEZONDN, EILOMES 1000kPa TH D16, EBEADEMIEIATAEETHS. £f=, ChoDH
BHEELVEYVELERICEZ2EFHDEVIRSALL. £, Z#BYIRELEFKEANRRE L UVRKED
FHEESRBRICKYVBEERENCBURLKICEREEREBICHEBLTL ZEADMSE. LML, E5535%
HMEHAEZBRIED HREFARICERETZEROMES(CIEEL TLEL.

10° 10°

10° 107

10° 10° 10°
effective mean stress p'(kPa) effective mean stress p'(kPa) effective mean stress p'(kPa) effective mean stress p'(kPa)

E-4.4 e—logp' HIfR
Fi-, HEAEEHBROFEENCEEL-EREZFEROEMERENHAESEFBEICHE T HEMRER, =
YR LIEHKEANBRE S URKEOESFEEHRROEBERER42 ITRT. EMERE, BESGHE
DEXHEELTO—BREIIOFEICS T HREE EFEYENELN OEEMLEEEZTH>TWS.

K42 EfREH—®

wh | MO e CLEE | re | Eare | mu
2L 2 [A] C, 0.364 0.300 0.152 0.50
L 5 [a] C, 0.358 0.243 0.123 0.50
HY 2 [a] C, 0.356 0.275 0.155 0.56
HY 5 [A] C, 0.359 0.270 0.164 0.61

RA2DEMEH—ENMSIOAIDESIC, ZHR YR LIEFKEANBREDFAEESRBR LB TS L,
SRR YR LIEBEK B AMBRBRRICRKEITS LEATREHINEBEREIKEL GoTS I bDA S, D
FY, BRKIZKYENTEHSH, BENBLA-oTWEHEEALNS. L, ERERETERERZEROE
MERICEECGELTVEL. COlEhnd, BEERLIFRYEBELEAMBROBRKIZK YIEREZMTILITR
BLEBWEEZONS.



5. ARERMBTIC K HBEERKLORYE L EANHEORI

AETIE, HRERMIT DACSAR-M ZRNT, BEEH(LIO=5RE YR LKL AMEAR (FRAXE4ES
), SETFELEBTICETIRKEAR (KRXE4ESR) ICLIBEFRLIORERLORIEZEZTS. =8
FEHKEABBROBITEREZRRBRBRICT v T4 207752 8I2&Y, BREDOEBZHEL, BER
HEIDBRYBRLEBAMPRKICEDBEERICOVWTERETS. UTIC, BT, BFBERICOVLTHRAS.

(1) BEs

R RESTEZBHHERICAVIAXMRKEERT 5. £, 18 25mm, B 100mm QOEHEEZ | ERTRT.
1 DDERIF4DOHANLHELTHEY, 2EHAKITI4ITHS.
iz, BROFQELUTITRT.
DOWHAIZEE 100kPa [CHHL T HKEEZEZ 5.
QANIRTA—% (F&-5.1) OBKIEN LHIEH 2EEL, Z#EHKEANBRRETS. @ KkeAmE
BRTIX, UOFHEE 0.05%/min, RRKEOTH 2.0% (1 HEEBEABRICELTIE, ZRRKBOTH 15.0%51T75)
[CHETIEMFZEBTEGEO LRSI RIC—KRICER, RREBERO=81 YR LIFEEKE AR & REHG TRIT
%175.
QBIRIEN ZI74YTAVINTA—FLL, BIHRD s, —q BRERBHERD s, qBRICT1vT2VT

THLET, RRBRICBTIRRGNEWRET . HFLWIT 1 v T4 VT HRBZURITTRY

) BREH

BREFICOVTIIUTOEEERE L (B-5.1).
EHKBEABET S0, EMBERICOVNTIE, —BEREHBLEVEETTS.
LHBRUTHOEGHANDEEARNEMEZREET LT, MUOTHESZ-EIC
EROZHARICEULEERE—FERTIENFEINS.
KEBEHIZOWT, LTFHEVEARKICEEEZRY ST TLS. KEBEFHZUTICTR
¥

@

®
(S

DIFEHKER, QIEHKER, QOFHKIER, @IFEHKER -
B-5.1 EREH

B) Z4 VT4V TNRNSA=4
UTFICHBTICHEBELBEDANNRTA—42%2FLHD. RRICESVTHEHL/AASA—4%#FALTWS. T
BREDIA VT4 TG A—4 FEARERROBRICKYRELZEBZAVLTNS.

#&-51 ARG A—%

D A M V' ky!7y ky!vw

0.047 | 0.886 | 1.35 | 0.330 | 1.32E-06 | 1.32E-06

O-'VO KO C’-'vi Ki
X 1.000 Y 1.000
A €q llk m

0.156 | 1.097 | 0.000 | 0.700

AETIK, RS1IDAANRTA—F—BIZETIBRRIEN ODEEZEEL-EIBREERERIC I v T4
J4dIEIckY, BRIEADEBZIMIEL, RYBLEABOBRKIZEZBEZEHLOBELLICOVTER
15 RSIDANNRSA—E2—BEOBREN ODEXB I v T U0TT3ETHS. Bivh OEY X =
BHERD pqRICH T H8ER N 0kPa BEOTFHERHDEELT S (B-5288). Ff=, BAOANNRSTA—4
DBERIEN o'y FBEEDTHIDITH LT, RERICKDIFAEEL kP)THD. &> T, RERHERLEHTE
BROT749T42TT371280WT, AANRSTA—2ORBRRIESN [FEGBEFTL, BRED p, kPa)& LTER
#ELTWS.
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effective mean stress p'(kPa)

H-52 BiSH o', DREH

4) FHESE

BEFHTIO=Z8RYIRLEHFKEANBBRRUBRKRARICONT, BABROIrv T2 T %fTo1=. L
ML, 1EEEREANE 2 AEEREANUBRUBKERERTIE ¢, ¢ ROEBOEV, S, BITLEEREDD
AYTAVTRBRODFEERZENELD. £oT, UTIC 1 AEEHEANE 2 BB EREAHUBREUCRKRER
DFEAEETRT.

- 1 B HEfREABROSHER

Ta4vT407HELT, OCR=8.0 DBEFT D=2 YR L IEHKEAMRERD 1 BB EHEAHOREE
RRLBIFEREOHVTH 2.0% CORBLEEE-530)IZRY. £1=, OCR=8.0 OBEZLTO=8EHKEA
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Verification of argillic normally consolidated to rely on softening

due to water absorption of overconsolidated clay
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Abstract

August 13th, 2009, Embankment near Makinohara SA in Tomei freeway has collapsed because the earthquake had occurred.

The cause of the collapse of the embankment was that structural deterioration had been caused by pore water penetration to
the interior of the main embankment. However, permeability is extremely low because the embankment has been highly
compacted under compaction control by D-value. Therefore, intrusion of water and structural deterioration is unlikely to
happen under normal conditions. Collapse of embankment in Makinohara overturns the common sense like that.
Compacted embankment of low permeability are high rigidity, high strength under unidirectional loading monotonous. But, it
is supposed that compacted embankment is weak by cyclic shear. Water is intruded to embankment, because negative excess
pore water pressure is partially generated by cyclic shear. Such local mechanical behavior is a phenomenon that has not been
noticed at all conventional. It is considered to be very important understanding of cyclic shear properties of overconsolidated
clay.

In this study, verify cyclic shear properties of overconsolidated clay by cyclic triaxial shear test and swelling test.
Furthermore, by comparing the theoretical value of the various tests and the measured value of the finite element analysis, we

deepen the discussion about cyclic shear properties of overconsolidated clay.



