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Fig.1 Process of consolidation in a saturated clay layer
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Fig.2 Influence of B on degree
of consolidation (T, =1.0)
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Fig.3 Influence of B on excess

pore water pressure (T, =1.0)

3.2 TfEMEMR

HERSEHE T,MEW,HE B=0.5,1
BTRR THMBESE UMAHKERE(Z =
0.995) W ILE U, A 4 Fim. ERY, Hxt
FAERREHMHCER(2 -3]NERE, Z%
it 1] T, fEL AR/, ) — B 20 T 3R B 45 U B
N, TRBFLE U Hd A T B7E MR, fLEF
RIS BE T, (BN 8 . B o4
+RBEZHBRE, X (3) B ERE ¢ ERE
B A, SRR 6 ] B BAF AN O, ¢ BB
1.0 d B8 MM, BE M %E S KB A H 6
. e, B 4 R AR EE K, T, K W&
#igih, B3t FR— B H, LR 2 H B
B LR —HH, A% TR .

4 &g

HEABHEFEE RN LGB,
533151 A Hansbo BHE AR (1) MICEK[6 ] IEH
Buisman AR (3) R REXHE MM ERER,
ST —HRTES R, AL TAHRERE



#2 RXE REMNBEAR L - SELHLREALENE R 83

100, 1.6
141 7N B=0.5,2-0.995
2 5 B b2
;E 60 E 1.0 frmmiciz
® = 0.8}
i 40 m 0.6
R 0.4
W 0.2
0 0,0 ; - ; .
0.01 . 0.01 0.1 1 10 100
Jo i A4 B iR Jo R4k ET R
() [ 45 B BB 1] 09 28 A 1 22 ( b) Z=0.995 4b 4B FL. FERERT (8] i 25 fh. 1 2%

m4 T,EHOM(B=0.5)
Fig.4 Influence of T,(B =0.5)

BETEER. MTEREWH, LEPBLENE (3] XNBE,DWE,528,%. E£FIE Darcy BHRH

e A O A2 O T HE 0 , O T 46 I 200 4 MREL - REERRL]) BENEETRE
145 HE /N T SORR (2 - 3 1R % 5 o 26 200 19 B #,2009,28(5) :975 - 975,

HEEH EATAPE—BESEom amy (M AR KETDERREGOIRTER(D). wH

L K¥EN¥FES5+ARTHEFR,2005.
VI, LR R TR EELSIER LS ERHK (5] . Bt @ EEEHREEREEID]. &k

MHUAEARAR. HHEEYH, MEXTBHESH ST BB 2007,

KU AEEELRZEGSH BN LOEME (6] mxm mmn, kel 5 KEOKES). £
. 0FY BHEM/N TR/, XHANSHH + TR ,2003,25(5) ;521 - 526.

- Al R [7] YINJH, ZHU J G. Elastic viscoplastic consolidation

modelling and interpretation of pore-water pressure re-

%%iﬁ : sponses in clay underneath tarsiut island [ J]. Canadi-

[1] KABBAJ M, TAVENAS F, LEROUEIL S. In situ and an Geotechnical Journal, 1999, 36(7) : 708 -717.
laboratory stress-strain relationship [ J]. Geotech- (8] BWER. MWAKKL - BERMERE & 45 7
nique, 1988,38(1) : 83 - 100. A4H1I]. L& H%,2006,23(8) :116 - 121.

(2] AWz EFEXABRWAATL—gELR (9] EFR.ZAE B0, % ZRUALZESRE
REBEHFRID]. BMREAASHFH2 By e -lgp IRMBRIF[T]. T b B H,2004,34(10)
Bz,2011. 36 - 39.

Effects of Rheological Behaviors on One-Dimensional Consolidation of
Normally Consolidated Soils Considering Non-Darcy Flow

WU Yi-zhang

(School of Civil Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: The modified linear relationship between the change of void ratio and the logarithmic time was intro-
duced to simulate the rheological behaviors in the consolidation process of normally consolidated and saturated
clays, one-dimensional rheological consolidation equation was obtained based on Hansbo’ s formula for non-
Darcy flow, and numerical analysis was performed by using the finite volume method. Then the effects of rheo-
logical parameters on the one-dimensional consolidational behaviors of normally consolidated soils were investi-
gated. The numerical calculation results indicated that the rheological behaviors of these soils delay the overall
rate of dissipation of the excess pore water pressure in these soil layers resembling the effect of non-Darcy flow,
and the phenomenon similar to the Mandel effect appears, i. e. the excess pore water pressure increases in the
place far away from the drainage boundary at the beginning of loading. In addition, the loading value can also
influence the consolidation behaviors of these soil layers.

Key words: soil mechanics; normally consolidated soil; consolidation; rheology; non-Darcy flow; finite vol-

ume method



