HOKKAIDO UNIVERSITY

Title BEBM L ORMEREHEER
Author (s) b4, %5; Kitago, Shigeru; =Hith, Flz
Citation BB RBETERMMERS, 118, 107-118
Issue Date 1984-02-07
Doc URL https://hdl. handle.net/2115/41830
Type departmental bulletin paper
File Information 118 107-118. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




AbHE R T RS Bulletin of the Faculty of Engineering,
#1188 (HEFI594:) Hokkaido University. No. 118 (1984)

B FRE 0D R 5 BE HETE

it 48 & =@ Flz B F
(FERISS4E 9 F30 H 238)

Prediction of In-situ Undrained Strength of
Overconsolidated Clay

Shigeru Kirrtaco, Toshiyuki Mitacur and Takashi Ono
(Received September 30, 1983)

Abstracet

It has long been said that the application of ¢,=0 analysis to the long term
stability problems such as excavation is inappropriate, and that in order to solve these
problems, the effective stress analysis should be used. However, it should be noted that
the prediction of accurate values of pore pressure at failure, which is imperative in the
use of the effective stress analysis, is not easy to perform.

Moreover, it is difficult to obtain accurate values of effective cohesion intercept
¢’ in the laboratory, inasmuch as the magunitude is very small in general. Therefore,
it might be reasonable and practical to use the ¢,=0 analysis instead of the effective
stress analysis if the rate of decrease in undrained shear strength S, in relation to
averconsolidation ratio OCR of overconsolidated clay could be properly estimated.

In this paper, a method to predict the in-situ undrained shear strength of the
overconsolidated clay was proposed and the results of three series of K consolidated
undrained triaxial compression test on two saturated remolded clays were presented.
Based on the comparison between predicted and observed S, versus OCR relationship,
it was found that the in-situ undrained shear strength of overconsolidated clay can be
predicted by using the data obtained from conventional isotropically consolidated
undrained triaxial compression tests.
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8.2 REREM Table1 Physical ties of 1
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TERYEEME 1L Table 1 IKRTEBDTHBD, §FiC Fraction

LL(%)]PI(%) Gs |of Clay (%)

MR PI DERICHEEDH 5, 1 D Hayakita
Clay (83kk51) 3B SHERE R LT,
I @ Onegai Clay (KEEfSL) (2EIZEMEMA K
BRT, N FNERLEZERELTH 2, B 2R EKEMA, BAKIKETEL L 214,
420bm D 5B 0 EEBL-b0DE, BZT ¢ 200mm, H3400mmOFEFEVICEX, $AE
£770.8kgf/cm?(78kPa) T4 HE—RchicMEBKEG TFHES LT, #54L LTol
UBREEDOEKLET S, FHEFKTHRE, EEROBIKA R L TEALT R H
L, ¢50mm, &X120mmOMERCKREL, Z#ericty b4 5,
3.3 ERBAFE

BRI ENME R, BEICR ) v bOA-T-AEEEE, KPT, 47— (T4l
DEF, TV TE~DEy bEITH, OB, HEA& LTI ABEEZBET 5720,
BEREE RFRINBEOF v v FEDMIC, YV VI Y —2EBRGLIF 7O Y v — P AR
(o ZDEDICLT, St LNICE v b SHEERER, £9, ©VEH0kPaDEHEHNT
30N MIREEkE &8 5, OBk EIZE, Kty i AEBRILL 2KkB LT, A
EAVTU—vlOBOKEGRT 20T, EEEETIOTIRAL, KEEKETER, The
NEIEDERET S (ML) =g 34, KiEBOBEARKRRT 588 Ko EBEEEICL-12Y,
COEEBICL ->T, CKUBEREITHES, 10~30kPa 9° 2 6 ~ 128D IfGE TERE R I %
EFFEHEEE SO, FlAE, {IF 500kPa &
TE®ET3DIHI2HMES 5, %7, CKoRK,U
HBRDBE, BAELITEE TR CKURER & @k
ICIEE LT E, 22051, #IGIHTZEBEL
B HEEEREICTICHEL, BIED OCR
2EELL, ZURKROBHICL S, TH0BL,
OCR (F Ko B TROSE (8 ISH1E, Kol
ERTREOREIEIDOLTERESNE2bDTHS
M, KEROEE K, EFEETIE, MAHEMDE
CIRWE D K REANEENIcCHEI NS LK
WABDT, BED OCR #1850t dBEGH%
EBE LA SQEEBET 248N H 5, CIU KB
KHBWTS, MED LI HACKURBREK—7 2
&IicUtce $1z, FH, HANAELTI0kPad
Ny J Ty Ve = Fi s, R iR

I Hayakita 63 30 2.65 60

I Onegai 86 53 2.77 88

DYFIES LI 572 TH 5, .
R A Spec%men J Upper plate
BEET 2SS IR - PRAHACUEE 2 osine cor K presaure surmly route
i, BHIC, OFHEE0.04% /min, DOFAHE D Eomous stene i brainage route’
N F Drain r u measurin
T, ;EE£7K%H:‘C%’\I"C‘@'A/%&3*L5O '@'/uﬂﬁ]@%;% G R\igberp:xg:\brane (o) Bgze Sla‘ée 9

H Pedestal P Piston rod

L‘tjci’ %ﬁg}ﬁgﬁm b %Eﬁ, o — Feick lg I Acrylic cell Q Load cell
N, FAZEEC L O BEKEELEELRN Fig.3 Details of triaxial cell
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IKERD LTI & » THEIKE BT 2B 1 v F 2B, WMEMOSIEIICE, HEWEE R
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WAENLTRTFRINVDIMINCIDIAATHE L F—~F VIROFE-FZRR b—VRE->TEDHLN
B, 1o, BEKER, EFPRTHETEABBLEA-TVS, SiHZRAIET S0~ Fe,
AEBEEOBRS, =i rvAIcBEN %, TORKEFEIHLTe y FE=ZerTy va
EDOBOBEBEOFBIZER T HLENT,

CKoRK,U REA A ENT 218, BEBLMNS BELLE GUHC L > TR 55 OCR = 2 52E)
K&l fEdE, Koflids 1 22, EBRICIEHERESES, Lcd-T, TORIITHEEEH
oy FEEBEET AUNENET S, 200K Pig. 3PICRT LI+ v v TEER LI, C
nig, o Fo&ichsBa -2l o0, #HEEAF v 7ET0RDLESL L D ICE
EETEF v b TEDHEZ LS LEEDTHY, 2~ VYEANLOR, vy FEHEREDOGL
BEDOHEOROUETEALEGHTH>ELIIDTH 5,
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41 KofE = IT Onegai Clay

Fig. 4 1, ABRLO K FEH - K WEBEPO ;77| one soc o
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Bo KofER « RSP 0 = & DSBICHIIL, MHD B /°
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). fi%, BEH, TICNT S EREBRED Ko §1of ——a”
DR ZNEH, Ko=0.50£0.02, Ko=0.55+0.01 = °
BTV B, >5;/'

Wiz, BEFRETO K, (ChERXBILT Ko & o é 110 115 210 215
#{) & OCR OBRELITICKRDTH B, Axial strain eg(%)

ﬁwjmﬁmmwccgo< f’a‘i[‘ﬁkh@%‘f{t&i U;, p ;& Flg 4 Relationship between axial

and volumetric strain during
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de = — w222 @)
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de=—E%?,p=aK1+2KwN3 o8



114 L - =@l - N R 8

T
_ 1+2K07 . e
dpw 3 doy+ 3 oyd Ko,
Lichs- T,
dp _ do, 2
b N oy 1+ 2 Ko, @Kor (29>
PiE3x&D
doy do, 2
* =
i «( o, | 1+2K, k)
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E3
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(1—{?)MAOCR)=1n<
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1+2K,
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(32
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PARICH B EEZRLTVE, COBGEEERT, O
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4.2 FEHRICGRERILE Su/ob

(1) Su~os

Ko B (IE5R) S0 JEHEIGEEE S, &EBEIIE
S o, DBRI, Fig.6(2), blicRon s L5,
FERESSEHC OO TREREOBINE & bIicER
i tEhng 545, BEBRETHE, —20fifERL
THRAOLTWE, BEFLESAEEEEZOHEDE
EBME LW EBbh D, LDATIE, FHEERE
LEICHHE > TR Ehbh-Tw5, IERE

EIRREICXT LTI, B
DFEXBZDEE Su/oy
L1503, BEFIRET
i, BEEEHEEEBA
KEROBEE26-T
Suloy EF B, DEOD,
Su/oy DEBEITBES
oK s K md 5,
(2) (Sy/o &

(Su/U;)K,,

Fig. T 3 &5 EERM
& Ko EFHED Su/o,
D%, KERDT -
7 EELBECHRESN
F RS D 57— & TH~I
bDOTH 5B, HEklow
E9EEHE 12 Table2 i,
HMhoFSICHEEET
RLTHB, CORM»S,
Ko BB Su/a, 1
FEHIEEEO TR LD
— BN E WA, BB L

(Su/o3)kgne

115
L 2.
0.5k <
9
0.4 15"@:6:
ngigl S
0.3 2p 191
mg‘%g 8
zoll 2%
0.217 VR
1
0.1}1 2 740
Z10.8 ]
0 1 ] | | I I
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(Su/o)ine
Fig.7 Relationship between

(8u/o)inc and (Su/aidkyne
for 25 different soils

Table 2 Soil properties
No.| LL(%)| PI(%) ¢}§§/0\7 Ko quCSu/c(, S:giiiﬁg éﬁ; Reference
1 46 22 125.9(0.323[0.59 | 25.0(0.256 R 11){Henkel et.al.
2 72 31 23.5]0.313|0.75|22.0|0.308 R 12}| Amerasinghe ——
3 88 58 27.0)0.338/|0.48]27.0|0.338 U 13}{Crooks et.al.
4 52 21 37.2(0.42 0.45(135.1(0.40 R 6)|Mitachi et.al.
5 51 21 35.1|0.36 |0.45]34.9|0.34 R 6)|Mitachi et.al.
6 72 32 36.1|0.41 {0.47|34.0|0.36 R 6)|Mitachi et.al.
7 55 27 34,3]0.426/0.49 [ 35.0|0.361 R 14)|Sano et.al.
8 78 51 29.4|0.370]0.56 | 26.6|0.293 R 14){Sanoet.al.
9 94 51 35.910.474{0.51 1 33.1|0.425 R 14)jSanoc et.al.
10 79 53 21.7|0.282|0.67118.8|0.258 R 15)] Donaghe et.al.
11 57 36 26.7|0.335|0.50124.9|0.320 R 15)ibonaghe et.al.
12 86 49 130.5(0.392{0.51]26.9|0.304 R 16} Kitagoet.al.
13 57 27 30.7|0.280[0.50 | — |0.210 U 17)i Andersen et.al ]
14 95 66 27.4(0.37 10.56{29.0{0.30 R 18)|Kitagoet.al.
15 63 30 [34.9(0.400(0.50129.0|0.341 R Hayakita Clay
16| 108 52 |38.0(0.412(0.50)32.6]0.368 U 19)i Nakase et.al.
17 64 30 32.3]0.456{0.46 {32.3| 0.394 U 19)iNakase et.al.
18 33 15 27.5|0.30 |0.54126.5/0.33 R 20){ Ladd,C.C.
19 46 24 26 10.32 |0.61 26 |0.27 R 20) Ladd,C.C.
20 63 39 24 |0.28 |0.54}23.5/0.28 R 20)|Ladd,C.C.
21 80 38 37 10.45 0.52| 33 ;0.42 U 20)|Ladd,C.C.
22 39 18 30.5{0.35 {0.47| 27 {0.32 u 20)| Ladd,C.C.
23 52 29 30 | 0.32 10.47|26.5]0.32 u 20)|Ladd,C.C.
24 44 18 26.010.26 {0.55121.4/0.268 u 21)|vaid et.al.
25 86 53 27,0]0.361[0.56 | 26.5| 0,315 R Onegai Clay
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Z8OBLTIEBRBOEIVWEITH B, /2L, BEEick Y EERM, HkiE—TELL,
F7, XEICE > TIIAHETH L0, CORTIR, FOEEZEELTEHWVIEL,

bL, (Su/odr & (Suloi)k, DBFRE, BRLAD LMD EIETRE TS (ULIER I EFH
ThHhHEEZOLND, FlAE, Fig. 813, MHEOLLEBHEN PI LOBRERANILEDTH S
P, COHEBE»SHECHEERH T ERELY, Fig. 9, fil0F— s 2B0TOHRDOE
BEHEPOTHIGDTH B, MBI HATETVE LI THS, B8, (Su/odgne O
HEBEOELICH I - Tid Ko=1 —sing” " DBIRE 7o,
3) (Su/oy) ~OCR

Fig.10(a), (b)it, KoEHEMETTD Su/os & OCR ORGAFSTEIELETE > 72 D TH %,
PEROMATIHO A LS, MERAGELDOERBGRICHD, SEOERTS 2 UBSHEERR
ENi, 2 DHBRDRIASHEII L TWERTH S, HHB, COEHEOEEHBRKEWITE, KK
gakic & 2IEHKBEDORDEIRI/NS VW EABRT A Licii b (Fig.1188),
4 (Su/os)gene ~ ¢

BRIz ZE, (Su/oy)kene 13 (Su/ov)mcs 79, M OBABE A B T ENTE, e MITE
FNTN Ko, ¢ TETIENTES, TIT, Al Ki=1—sing” £T5 &, (Su/a0)kence
3¢ & (Su/o)ine DADBEKERRBEE, 20T, OROMGBRE ¢ 2554~ —-L L THL
7=OHFig 12 TdH 5, ARETFTIH LI EAEDOA BT 20°<¢” <40°, 0.25<(S./04) e
<045 DHIFELELTEY, TOHMAEIKDOFEETREINE, ORIk b &, LitdEmNic
HBRELFRNE (Su/o)kone B (Su/o) e A B ERIEEAERL, $/, ZOTFRED
(Su/o)ine DISHBRETHBEER S, DR, TR~ Fig. 7T TD (Su/o) e ~
(Su/o)konc ERE—BTH5LDTH S,

4.3 (Su/0v)keoc DHEE

INETDOEEDNS, (Su/ov)k, ~O0CR BRIEB VT, ZOUWH BN, HE 39X THSE
TRETH B T EMhdo o, Fig.10(@), blicsid 2EHR, ThFhosfhestd 20, 19K
iw & B (Su/oy) DHEEMTH 505, MEERICER R IORBET K BEEROIEFHKEEZEL
EFRTETH 5B,

b XLHLHEHR

Db RTE/ T EBSETEDBERD LD B,
1) BEFIRETOD Ko E&BEFHIT log(2Ko+1) ~1og(OCR) THEET 2 L BEMEA T
ERS
1) FHENEET TREBESNIEROD Su/o, & Ko IBHEBETTOENE TR, BEDOHH—
frichs L, BRick-> TS ERTEX 5,
i) (Su/0y) CEBMIEHPI S ORI Z R T C L3R TH 5,
iv) (Su/odie & (Sulo) ke PEREZETORIET, A5 — 5 OEETHEE L < 3187 5,
v) (2), 19, BXEHCBCET, EBEOBERLICET S Ko £HETTD S,/o, #EVBET
WEST S EMNHEETH B EMERIICHEID SN,
ARETHHLASHOMEIEHO 7T~ 13, PI=15~60%, ¢"=22°~38°, Ko=0.45 ~
0.75& Z DHBMIE L, FHELER &£ (N 3, 13, 16, 17, 21~24) T EEEHT B &, B
FREGHD S D TEMERRIREVEEAL), Do dtss,  LERSEE LOEBD
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6. & & H &
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—OFBBEOFETH 5, COAKBETIHRRIBDTOROOPERRTH-T, SBIO
HEOHRIFTAERT BHEHTH b, a8, RFFROERICHEL T, SOFEERELTNIEAS,
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