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Basic mechanical behavior of soils and their elastoplastic modeling

YAO Yang-ping, HOU Wei
(School of Transportation Science and Engineering, Beihang University, Beijing 100191, China)

Abstract: Based on the study of the isotropic loading test, the Cam-clay model has been established as the simplest elastoplastic
model to describe the stress-strain relationships of normally consolidated clay in triaxial compression test, which is the basis to
propose other models. According to the difference in loading modes and fabric characteristics, elastoplastic models describing
stress-strain relationships under loading modes related to stress state, stress history, stress paths, loading time etc. are summarized.
And elastoplastic models describing behaviors of soil structure, anisotropy and particle crushing etc. are summed up as well. Also, the
transformed stress method representing the three dimensional property of soils, over-consolidated clay model describing the stress
history effect and the asymptotic state model simulating asymptotic state path are introduced in detail.

Key words: soils; loading modes; fabric characteristics; stress-strain relationship; elastoplastic model

M, T R AN EGAT N N ) AR,
PL Mroz. Dafalias F1 Hashiguchi &5 A ACR 1) 2%
P 77 B B (AR, AR R T 2 TR

1 5 5
- BRIAS R B % DL F 7 - AR 56 20 e

WIS, kst TR SR e SR,
BT REIRRTI, RGBT N s
RIBE B HA - A ) R PE B ik AP,
20 40 20 AR, DA Terzaghi (-1 J1%%) L&A
b, FRAET R TVR R AR )
SRR FUIANR N s SRR e i B T
AR LR, 1963 £ H I K%K Roscoe
SR T RS Cam-clay B, BhREHEIA L)
I, M, R BEISAT USR] TR
BER R R T AR A AR o B SR R B
[, T2 LT B CL vk AN ) 8 2 i 98 P A

Wk H M. 2009-08-21

R, LSRRI R A A 2R A 2 Ao 52 e in A
M, 18— A DL Cam-clay #5700 4 #lig gt
fitlh, DASR FH 28— Bl A 25 00 A L1 o0 e e 1 PRT B I 2k
R AR N 3 7 A A B s e ) — AR A b
PR AR ) YR PRI, Bl Unified Hardening
Model, A UH BB, A E—Ri ok SR 4
R L AE S AN B R Ng JNAR R A ) A B A
Ao BT 40 LI S S P AR RS TR R A 2 N 4 A5 24 DA
Ah, AL ALAE Y IR OB A

6—10
mge 0,

b O KA AR TR A AR

FEEH . FRARFEESE B E (No. 50879001, No. 10672010, 10872016); i+ 554 (No. 20080430298).
BAEEE A B, B, 1960 FAE, #%, LRI, FBENF R IEAREERAM BRI, E-mail: ypyao@buaa.edu.cn



2882 w t

b 2009 4

FEATELAE R TR I 1R 52 A . 7 - B A G 2 /2 Fh
AT D LR (RRD JERPE .
Hom#or BTSN IR NPT N #42
R e S8 N 2 e, Wk 1 pral. i imdor
AR, L BTR B R N N ARRE EtAN —FE . hy
T AT, T4 8 AR B ) e 43 50 R K
s 73R8 Tt B (RN PR, AR SOHg 7 =l
s 245 R 5 o) S 24 R 6 P TS0 I PR 0 2 4 A
] FL N2

N ) N AR R A2 g oy S Ah, S
TR N BURLIK 7220 . TR, HEZ . Bk
RAEFLRE CERE) TN ARG L5125 - [ 4148 35 )
e, BARRIAGERIVE. St ARt
BRI AR 2 (R 1o AT R 7E 2 i
HASCELAT BY 200 1 R R PR 1) R PR A L [ 4
S SR N el £ 3 T O

R1 BT AMARFER
Table 1 Loading modes and fabric characteristics
JIEESIEN B
fij s gy M) Ry FEGEOIE A | E O

ZERy Tk
g R ik AR i REgE ftt e RE W

TE ] 45 4 — P AR L 5 e A T B
A+, AEMEMBAAE N RIS B4 PR AT
FUIRASRFEN 10 L D JSE IS8R R B R 7K ST
SN T RO AR PR Bt . A EBT U] R
ARV TERR BT, T I ] 45 s
BN, AUTEARR A, BIBI4EPE, e BT R
e IR FRRA TR S R AR, AR
ARG 0, BYUIN ARG TSR R
FRARS -

S SN T AR R AR AR 2w,
AR IR I N AR o

SRR AR AR S YN RS F AR o P
R e R R R AR = ) A AR, R
O (1 o2y AR T BRI N 5 TR A e IR

=

BN o

TN I e AR T S B A2 R R [ &5
AN TR T A R, o e D s g
M. ERFLEELEN, SRR, R, KL
At BAL. B4, BUAKSEREYE. fEFR O BT OIS
DUT s i AR IR ] 45 -1 (K 3 ) W AR A I
[LEA o 8

¥ 73 A% R b G R N IR 2 (K AR AR A
A el L1 S S D7/ P o U VN e UV St NS

TRN IR AR . I TARBATRIVE ], AT AN A
T RIARBRN  LEE T2 S AN A 5 W SR AN g Bl
MIRGEML. TEMINEGE — B IRIIN D A2, L
SV BT . SLBREL . BTAKRRr 2
G YONIFA IR

AT IS T P 5 00 2 918 (0 I - A5G 2% i
JERG I HH L I T 20 AT A T AR R PR Ao
FEAE ) PR ARAAT T I TR0 R Bl A R 5 i
PLFLm 2 g, MATERA T ek
Ry [ 451

SR PE AR AR AE T B R TR T B AT RRORE
Rtk FLBRURSYE . HESIREIE DL R P A 45
PE L IFLBR BER T 7] — 145 B g T i) E 28 ) £ LB
bt [ 45 R4 Hh e A WS BT A, R T ed
RAC ISR S IR B I, R AR, B 4
R s 0 s PEREAE S R, TR B
WK, ffnia T EB LR A L. R, S5
TRRFIRAE R PE T AEBTUIAAT T s AN g 3
A B TER L.

A1) S PR R 2 AN 1 BT DI R DL
AN IR (558 BE R 3 AR o AR 25 1 S 1 1A B A
PR LRI g TG I 45 2 10 PR AR RS 1) A Y
FifE 5o

AR L P ALB S T SRR b2 22
JW T3> YoE T A0S AR, TR, Rk
O ERFEA R P, 58 7KEA KM A
L5 L RO AT R RO AN FTAR R PR 3Rk E T
AR L (R AN ) - AR R AR o WA R A
JO W 3 0 i P2 (1 5 M0 A S I P R g A A B
Ji T o

RLR A BHRURL 2 18] (AR T A T P 36 1 1R
WA ZER I o AEBK I 1R - ARORORE AR i - Fr) B
A A A A, e SN T A AN SR A

Cam-clay FERYJEHIAAE ] SIS AF 1 T i1
[ I8 13- 82 A X 2R ) e B ) s 0 e A g 121,
EA WIS TR AL (1 T AE R I B A N -1
RAMNE R, B S P AR
B ASCIEAE MIXANE )i A, 20 il a8 5(
AN R AN, IR 5 R RES S NI
S N BRAR R I RIS D S AT RN R
TR SR ARSI AT TS 0 SREA ]
R TIC I A R 25 1) S P AT B S5 e
(R PEAR RGBT T 4508 Rl TR L R
AKIFRIR IVRFIRE , SOARSCERATIV B0, IFREN
TR PR =TT WY ) D S



5510 3 WRAMAASE s R IRSEA ) A P s B A 2883
45 LA BEUATDIRAS B AR DI BAE R p PR N ).
ST o A SCHZE IR E I R o - A Ry 2 WX (D TRy, WA

WHTFTIARAE AT T 45, EARK T E A
A AR BRI e g TE R, P AR B
T BB FE R o

2 Cam-clay 8% 1E [ 45 1 W )
VAR R A

IE W45 R — AR TR, AR
TN A By et . SR PRI FUIR Ay
PEo Wl 1 PR, UETEBRAT AB g, BEEF
YIEN T p FIBIR ) g (RGN, AR RS R
Mk B FURES I, FLBR IR B FUIRESAE,  851)
NAR R T K, N ) BRIk 2 SRS Y )
oo A THER FidEetE, S K1 Roscoe S5 A7
T A L [ 2 g [ 25 4 Cam-clay
*ﬁjﬁg[]]*]ﬂo

CSL

0 P=
(2) g-p FV e-p Tf1_E 1R ) 2% 1 £

q/p A

Ly

(b) N J7-R AR i 2k
230 I N AT i VA BV 1S
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Fig.12 Comparisons between test data and results
predicted by OC clay model
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