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Thermo-hydro-mechanically Coupled Finite Element Method
Using an Elasto-thermo-viscoplastic Model and Deformation Analysis of Clay
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It is well known that viscosity of water-saturated clay is affected by temperature variation as
well as strain rate. In addition, the conservation of energy during deformation should be con-
sidered since the plastic stress power changes the temperature of soil. In this paper, thermo-
hydro-mechanically coupled finite element method using an elasto-thermo-viscoplastic con-
stitutive model for clay is newly developed. And then, a series of strain localization analysis
under undrained plane strain conditions and thermal consolidation mainly due to heat-
generated pore water pressure are simulated by thermo-hydro-mechanically coupled finite
element method.
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ICIRET 5729, Baldi b 12 OEBRXZ AV,

—%, EEMEZE 25 ETEKREOBEKREED
ERTHINENDD. BEICKDFKRFEEOEITIEY

Ay (48)
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0.323

0.216

0108

0.000

10°C

30°C

0.367
0.246

0124

0.002

60°C

B — 6 YIREDRR D VT ZORBF LA D 4P 57K (B0 % 8%HF)

* LIGEALDHEGET
BEDHTEEET.

REEER (KK:20°C)

HEKER
- S
 STRER
T #iR321 T
mzmmm|
(BiR:60°C)

Ple— wanmz —4>512m
SEHKER

.
|< 2m >|

— 7 HERETER LOER &G
(REEHTIaL—vaY)

WEOGEEZRECEELCHLEERMETHS V. B
FKAREL k DIREEKRFEMEIZ DUV TIE Yashima & ) (2425
W, UTFDOX 5 ITRE L.

— K’Yw(e)

1(0)

ZIT, KIZRE, BREEOHEIKTE LW

BEREDOBEKEE THSB. KOBMAEEER v, HIREIC

KETOPERTEDIZIENIVOT—ELRELT.

KOFEE p(0) IMBEIC L W EZICELL, ZhicERE

LCBARE O BT 5. wd) OEERFMEICIZER
KEANWED.

B—7 c#RREHE L BR S 2R T, HR KO L

(49)

HRRKICESHLEATNDEHDE L, HAER u, =
0(kPa) B &L, BMnEER 0 =20CL L. HuddEse
KERBLOWBERCTHHN, HRAKOE LIZBR
ELTBMREERZRELE. 2B, KHFIZ60CTEH
B, BIRIXPIH t=0(s) D 20 CHh S WHEAIC LE &
&, t=80000(s)~22.2(hour) T 60 CICETZHDE L
7o FEATIE £=320000(s) F TIX At = 10(s), THEAKEIL
At =20(s) & L, t=960000(s)~11.1(day) & T{To7=.

000 = = R i
002 | -"-,__
L]
~ 004 |
= 4
L}
L]
lli,! 0.06 - %
= L
008 | s
L
"
.
010 | '\!
L
012 1 L L
10 10° 10' 10° 10°
BFE (s)

X — 8 ffiiA 321 DIt T iz

H—813HiA 321(R—72R) OILTHRTHS. Ik
TIBIREE LR F D 10000(s) H7= 0 »HIXLE D,
960000(s) DHRMHI2IREBIZI VT 10.9(cm) & 7425
2, WFIEEEKR Do TWRWNETFRITE 5. 5000(s),
20000(s), 100000(s), 960000(s) BrDEFEX #F—9, &
EHfH%EE—1012, FHRAKESAZE—11IRYT. =
N DX HIRE EFITHE S FBRAKEDFRAE L AKEDTH
BRI EDUETHRERINTHEZ N5, HFHEIC
DWTRS &, BEIIREEZIES Z L ICBIRMENS
7 Ligd, BURD BRI o72 100000(s) 2> S IIEIE
EFRRELZRY, 60 COBIRL 20 CORK E DTS
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BN g S R
T {

[TITT1]
IﬂW\\

960000(s)

100000(s)

B— 9 BEEHEYIaL—Ya YOERK

2m abs
5000(s) 20000(s)
21.467 26.804
20978 24550
20489 22296

20000? 2004 ﬁ

20000(s)

5000(s)

50678 50838
40655 40795
30632 30751

206(:9i 20707ﬁ

100000(s) 960000(s)

B— 10 BEESEY I 2 L— 2 L ORENHE (8L C)

6.306
4431

2556

0680' et

20000(s)

5000(s)

25711 7728

17.994 5.389

10276 3049

2559 i 071 0i

960000(s)

100000(s)

H— 11 BEEHEY Iz L—Ya YORBKESMR (BAL: kPa)

FTTF4x—vavEHC LIRS MLTNS. REDLE
FICHIE LT, FBRKESBEELTHAFETFIE-11
MHbaD. 5000(s) PE%E RS &, BE L REICEIR
Z OSSR BB ER 557 LTV 553, 20000(s)
D OIRENEFIREBIZES 100000(s) (2725 & HAANRE
DY, PARERERE LB BIRED b THEICS
5. HAKAIZR 960000(s) 1272 - T b RIBAKELHEK
L& o> T 7w,

5. $5iH
EEMEIRIRE TR T B 2 & b, HABATRI SN

BZ LRI o B SR RShD 2 Db, M
HEDOERMEITEIT S IChizoT, BEE(EZERTD

RETHD. ZOEBEZOL LI, ETHELOREKT
HEER LU E-SREBHEERREFTE L. LI,
BERAT o T & Tok— LERARERIEIL, Frziczxu
XFRENZIEFBERE L TMAEZ LIcLY, &L,
RIBEAKIE, BEZRMBUCEO, B—EREBERERAE
AW —k—ERERERELHFE L. O
HEiCE D, BEAEIC L EAGROEERLE, ThiZ
BRT 2HEDREKRFEEZEZR L 0T HDREME
fENT, BEOBERLICEAEFRFEDOY I a2 —Tg
VIRHE[RE L IR o Tz,
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