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Implementation and verification of undrained condition as linear constraint condition
for u-w-p formulation based soil-water coupled computation
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A soil-water coupled analysis of saturated soil is usually based on the assumption of static pore fluid per-
meation. On the contrary, we developed “u-w-p formulation”-based two-phase finite deformation analysis
code. This paper proposes a formulation which takes undrained conditions on moving boundaries as linear
constraint conditions and verifies the applicability of the formulation through the numerical simulation of
undrained test of rectangular specimen in a plane strain condition.
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(1) u-w-p formulation ICE D < ER 1t CUFDE S _?Efﬁj‘é,
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WIE vy, AN ZALEE w, FBKEp D3 DEL
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sDsvs + pfDypvy =divT + pb 1 -
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di L OHEHIZH=0, D, ZFHIET EEH] 2L THh
ivv, +divw =0 3)

o ZE iR b 5. HBGJIEE & U T Green-Naghdi
ZZIZ, p=ps+pr HREROEE, p, = (1 -np*, rate[6] ZERAL, AFRGIHE DS, ORFLIX Yatomi
oy = np/ \ZEHEBHD AN T OEE, pf, pf (FLk  etal[7] IZHEHT 5.
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divv, + div (kgrad h) = 0 (15)
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(1) u-w-p formulation
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tian—F R OYIELE T [9], [10] DHEAREA [11] ¢
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ERAL, h AZDVWTHEL Z & TIRADEFE LN S.
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ULCHET S, £72, u-w-p formulation DYEEE 7)1
W&, VAR OB G FEA A OB KA L grad h O JEBIZ
Woh [EREHROANY REPRET D] &0 &El 231
723 DI U, u-p formulation D¥JELE F)L 1%, Bift
ANy RERELZETESICEMLT, HERTOH
£ U div (kgrad h) OBESILIZ N &0 TR O
ERET L] EWORE RS, ZDXSIZ, uwp
formulation & u-p formulation Ti%, YHLE T IL D
FiEE Z DREN R 5.
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E-3(a) 2R T & D722, FEHAKSMH R TFE O3 M
FAEERAR (174 Bri) ZSRIEAMICIER L 72 & E DER
MEZ <. 2 ZTl%, u-w-p formulation {Z & 9 AR
D 3 DDZAM TN &2 1T 7=.
Case A. FEBEKERIGMF2 L BRO wiZHE)
Case B. FEHKHIRIGRMR L (BRO w IEEE)
Case C. FEHEKEIFIZMED b
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Case A. I, WHETIWIZ X BIEPEKREEDOAERL,
w B U TE—UIE RS 2 S W54, Case B. 13,
WIELE 7V K B IEHRSMCIN R, w3 257
FMEE"HiIRZ L OBEREME” L UTH R 555, Case
C. &, WMHE T & 2IEHARSEMETMA, witET
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d) RERKDEREN
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g) EEFRHG
Wilson-0 £ 8135 0 Dfld 1.4 & L, f##Hr A DR
HAMEIFR-3 DL B 5 X 7.

(2) fRRER

FHEIIHGERIRD 1/4 Wi TIT> TV A D3, PARIZRT
fitas Fid, HEARekme LTI L Tn5.
a) CaseA.

Case A.: LT T &K BIEHRSZMMEDAEZFL, w
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KX, AT &S zEZ 505,

3. WEETIV] THRAR7z & 512, u-w-p formulation
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*R-2 MHEEH
YA S R — &
JEARTREL A 0.500
R R R & 0.040
NCL DY f N 2.40
RSB M 1.40
K7V Uy 0.30
WAl
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MK DEE pf (g/cm?) 1.00
B KEREN k (cm/s) 1072
KD BAAFEE & v, (kN/m’) | 9.81
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X1 RN OB RIS E 2 5 2 7m0
x-3 BRI A1
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Case B.: W€ 7 I)UZ & B IEBEAKSA 2N Z, wiZBE
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UkERZ2R U, BonfEimzd LA NIRRT,

o FEHKHIZRM AR EEAT B2 2T, FHENFEK
T B & <K~ T E KRR 2 A IR Z
ENRTES,
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AT 25249064) DA %& 31 TEML 7.
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THIHDEE vy %2 B % u-U-p formulation &, [AIFR
KD E w % $-H S % u-w-p formulation D 2
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HfLH 2 A TAER E > T LS.

BIEE BT HHES

2) HIHEGRXORBIERICRD I &

BERESERIE, u-w-p EATIER 10 DL D125k
INBD, u-U-p BT, RO &S EMHEE v, %
BULHRENE RS,

fa {n(vs=v.)} - nda=q 27

ok E, BEMEERZHMNFMARE LTHEN L
EEOHRMHIE, WHEOEE) AR TIERL, B
EROEERHBERICH L TEERB LR THR SR,

F7z, ZORFMBREn 2EATVEZ 05, B
{ED7=DIZiE n DZERSAE (S LD Gauss sUICBIT 3
n D) WD TR SR, ZORBEX, w-U-p
formulation DEKNIZENWTHAEL 5.
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