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Figure 1 Fitting curves and compression tests!"!

of 6% cement-treated Ariake clay
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Figure 2 Fitting parameters 8 and ¢ on 6%

cement-treated Ariake clay
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Figure 3 Bounding surface and the mapping rule

during first loading
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Figure 4 Loading surface and mapping rule for

unloading/reloading
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Table 1 Model parameters for cement-treated clay'®

TR 2 7Y M A K c¢/kPa s Po/kPa B ® €
10% 7K I8 Ballina %4 + 1.21 0.363 0.0355 0. 49 68 1250 115. 60 64 5.3 2.99
12% 7K & Ballina Zf + 1.21 0.363 0.0355 0.54 87 1780 133.26 38 4.4 3.10
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Figure 5 Simulation of undrained triaxial tests'®’ of 10% cement-treated Ballina clay

3.2 EIREHREHR

R T 2D UG WA SO R A, R T 45
G107 A6 F T 7K e [ 4k 4 [ 25 A HE K 5 Y1 56
pE A, RABR T 2B IS A
Pegasus 1 R B E " P47 J1 HH

XF12% (Joi & 43 %00 19 7K U6 [ 4k Ballina %
- HEAT O I R L R A 2 80Ah
DA A far PR F R 3R 50 B AR R ALY B
S S % CHER[ 15 BEEL, B A=2.0, 5 %N

ok, =3.5, WM MEE k =40.5, [
J£ 71 py=600 kPa,q B IE(E IR 120 kPa, /)
B0 0, HoAw L J) g BN AZ fi i e, 1972 1k 40
Bl6 fiaw, HhIE 6 Rl %, 7692 & m JLAS 16
W KREAEMBEEERER K, 2324
IMEER G, B4 8 FRag, X 5CHk[ 151/
S5 BN, XTI 58 5 % AT 480 M 5R A 45 AR
FHF KU A i 7k 385 AR T R R AR T —
AR



68 M K ¥ R (T % B

2021 4F

140 -

100+

80+

6

1R S1g/kPa
(=)

4

f=]
T

2

=]

0 02 04 06 08 10 12 14 16 18 20
{ﬁEZ’B‘E;:q/%
B 6 12%7kiRe B4k Ballina F 1 7558 157 2 & HEk
EIRAIRRN TR RS
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of 12% cement-treated Ballina clay
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Bounding Surface Model and Parameters Study on Describing the Behavior of

Cement-treated Clay with Cementation Degradation

YAN Fuy()uI , CUI Hao®, LI Junchao', GAO Xinjun1

(1.School of Civil Engineering, Zhengzhou University, Zhengzhou 450001, China; 2.School of Civil Engineering, Chongqing
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Abstract. Based on the concept of modified mean effective stress, the effect of cementitious bonding and the
loss of bonding during loading for cement-treated clay were described, in which most of the parameters could
be got automatically by program calculation except for a few parameters estimated by other software. And then,
the bounding surface model with two surfaces was developed in order to describe the behaviour of cementation
and cementation degradation of cement-treated clay, and the basic model parameters were selected in the devi-
ator strain and deviator stress plane from undrained shear tests. The reliability and correctness of the proposed
constitutive model and their parametric estimation methods were shown by comparing the simulation and test
results of the undrained shear tests from the literature under different confining pressure for different kinds and
different cement contents cement-treated clay. Finally, to further illustrate the advantages of the proposed
model, a numerical example was conducted on triaxial undrained shear test under cyclic loading condition for
cement-treated clay, and the results showed that it could reveal the main stress-strain characteristics of
cement-treated clay such as stress, excess pore water pressure and stress path and so on under cyclic loading
condition.
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