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Parameter analysis of the egg-shaped elastoplastic model based on
triaxial tests of high confining pressure
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Abstract: In order to verify the stability of the parameters of the egg-shaped elastoplastic model under high confining
pressures, an elastoplastic constitutive model suitable for strain-hardened soil was established. This model was developed
using the egg-shaped function as the basic framework and the plastic work function as the hardening parameters. Based on
the results of triaxial compression tests with different stress paths of silty soft soil, the parameters of the egg-shaped
elastoplastic model of Hangzhou clay were obtained by bilinear method and nonlinear regression. The results show that the
model parameters have good stability under high confining pressures, which shows the superiority of the egg-shaped
elastoplastic model. In order to further analyze the model parameters, 14 groups of different soils were collected and
calculated. It was found that the parameters a and d could jointly represent the cohesion of soil, and the parameter b could
reflect the shear strength of soil. The shape parameter o and internal friction angle ¢ of 8 kinds of soils were collected and
analyzed. The results indicated that, the shape parameter a of clay is approximately proportional to the tangent of its internal
friction angle ¢, and the proportional coefficient & is equal to 1.72.

Key words: egg-shaped strength criteria; elastoplastic constitutive model; high confining pressure triaxial test; Hangzhou
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MK, H da FBEEECT 1-10 251,
R BN 'K SR m R AR, i
— B dla #HIA LARPURBE T IE R 1 .

TR RITAR S o 15 4 DS WE R,
FEARFETE 0.7 Kif. EXHEE XS5 o BHATIEIR
NI, 3T R RS S AR N BEHE A o 1
TEVMEIE AR IE o ASCIE I A STk & 7k
1RER S LARMRL N B S A, Wk 6 R,

FIH Matlab % iR 28 18 #ATHL G,
PG R, EEERE 2. 3 5 RS H SR
BmE, 5k 2. 3 AR SG, S REAE
H, R=0.967, MAESH k=172, 95%BEFXIEN
(1.711, 1.7300, WAZEFRWE 11 Fris.
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Table 5 Egg-shaped yield surface parameters of different types of soil
JP s A TR a b d o
1 LAk AL 1.05 0.52 0.95 0.69
2 Wb ] A 4001, 2019 1.00 0.80 1.00 0.67
3 Wwtis? il BRAASEDT, 2008 1.00 0.83 1.00 0.70
4 EMFL VRIS, 2020 1.08 0.49 1.00 0.67
5 Fujinomori %+ A4 081, 2007 0.97 0.57 0.93 0.68
6 AR PR AE01, 2015 1.06 0.56 0.94 0.66
7 IR MRk 091, 2015 1.09 0.54 0.98 0.67
8 L/¢ BHKRZED, 1997 1.43 0.64 1.00 0.66
9 Boom Clay SULTAN %5120, 2010 1.19 0.43 1.10 0.64
10 Winnipeg Clay GRAHAM %521, 1988 1.10 0.46 1.00 0.66
11 BN R L+3%7Ke (Hitgitt) TSI, 2014 0.53 0.24 0.35 0.72
12 BN R +4% K (HifgtttD T, 2014 0.54 0.25 0.37 0.70
13 BN R L+5%7Ke (Sitgitt) TMREBL, 2014 0.57 0.26 0.39 0.72
14 BN R E+6%7KE (Hitgttt) TMREBL, 2014 0.58 0.28 0.42 0.69

B 10 FAEXBELMEFERDSH
Fig. 10 Egg-shaped yield surface parameters of different types

of soil
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Table 6 Reference values of the internal friction angle ¢ for

different types of soil

75 AR o WA 0/(°)
1 BUNE L 0.69 21.9
2 W Rb 0.67 30.1
3 iR A 0.70 323
4 BMF L 0.67 213
5 iR R L 0.66 20.8
6 IR L 0.67 21.4
7 K+ 0.66 21.0
8 U+ 0.71 22.4
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Fig. 11 Relationship between the shape parameter a and the

internal friction angle ¢
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dv a F1 A NMENSE: mis mos mis oo
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REMIZ, HAUH 2 dla<1, Z-4REA A+
i, W dla=1. S b EERGA AR R HTEY
fe71, HUH L b>0, W THiLMisE, 2Hal5
TARNEER S o BIEVMEITRARIELL, HB R
=172, Bla=172tang -
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