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Fig. 1. Schematic representation of DSC
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Fig. 7. Results of a drained triaxial test on Soil2[30]
(a) axial strain—deviatoric stress;
(b) axial strain—volumetric strain

(@)

A Ll e oy S a8l a8 S 18 35
[38] el 58 LIS UL Olpe o (S Sl

el alesT LT Olaea 25 Sldie P SO Jsd s
() JSs 55 ol odd &) aby e sla JSK3 wlsl s
5 Ceand 3 Jols 65 Col ok G151 Jsl Sbt & g
e e TN (IR P PR i IR GOV ST RCO Ja
Oyl (0 G 53 5 Gl 0l enls LA Jsb 5 S
el o o3l DL i S e i S
Sl s SbE an sl 1 s el 33 pen 5 (V) S
Olass (W) JSKS s s e OIS 5 s gidls s
03 3 edd LSS o aw sbahlesl s gy S
Sl g o p S gl b s ol (1) IS
2l bl Gbyy S gl 0LL s ol el
el e € (10 K

SOill & 505 o gee Mﬁb}i@u R4 J&&
Gk RS e RS 1o b RS- il

[i] 002 .04 006 .08 o1

&
()

()
0.03 T—pey
© saillLA
0025 | A awilin
© sollC
© sl

0

0015

om

L5

04
o 0.02 004 0.06 0.08 0.1

(o) =

Fig. 6. Results of a drained triaxial test on Soil1[30]
(a) axial strain—deviatoric stress;
(b) axial strain—volumetric strain

(a)

7. Corinth

YYY



Losldl 5 Gl e BRPEE PR RE VI (P S P CO R e C S

5 03 e p 250 sl S sla bl Y J e

Soil description a] 14 mn V4 ﬂ n m (mPa) Patm (mPa) E . E FA Pr’ PO’ x v A B
(mPa) (mPa) (mPa)
Soill.A 45x10© 033 0/65 0/078 0/74 3 S0/ 0/101325 35 40 035 035 073 0/265 0/03 3
SoilLB 45%10© 0733 0/65 0078 0/74 3 2055 07101325 o 00 o o7 073 0265 0/03 s
SollLC 45%10© 0733 0/65 0078 0/74 3 2055 07101325 % 110 1/| 0 073 0265 0/03 s
SoilLD 45x10© 0733 0/65 0078 0/74 3 2055 07101325 100 120 a \a 073 0265 0/03 <
SoilzA 15x10 © 073 o7 0/086 0/74 3 055 0/101325 100 s o7 o7 073 0/26 0/06 95
Soil2.B 15x10 © 073 077 0/086 0/74 3 055 0/101325 o 125 " " 073 0/26 0/06 95
Soil2.C 1510 © 073 077 0/086 0/74 3 055 07101325 0 0 v v 073 0/26 0/06 95
Soil3.A 35%10© 0/37 o7 0/087 0/74 3 055 07101325 o s s " 0733 07205 001 3
Soil3.B 35%10© 0/37 o7 0/087 0/74 3 2055 07101325 o < o e 0733 07205 001 3
Soil3.C 35%10© 0/37 o7 0/087 0/74 3 2055 07101325 o 100 o o 0733 07205 001 3
SoildA 35%10© 0733 o2 0/086 0/74 3 2055 07101325 % o o o 033 0235 0/009 3
SoildB 35%10© 0733 o7 0/086 0/74 3 055 0/101325 25 150 s 6 0733 0235 0/009 6
Soild.C 35%10© 0733 o2 0/086 0/74 3 2055 07101325 100 200 o " 033 07235 0/009 3
Soild.D 35%10© 0733 o7 0/086 0/74 3 055 0/101325 20 250 " " 0733 0/235 0/009 6
Soil5 90x10 % 03 ) 0/2 /6 335 -0/5 0/101325 120 150 4 2 3 0/6 0/18 1/02

Table. 1. Parameters of Reference Soils
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(a) axial strain—deviatoric stress;
(b) axial strain—volumetric strain
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Fig. 11. Results of a drained triaxial test on Soil4.c[31] for
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(a) axial strain—deviatoric stress;
(b) axial strain—volumetric strain
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ABSTRACT

Granular materials in their natural state have an inter particle boning that is resulted from natural
cementation. These bonds form a relatively strong structure in the soil mass that is called soil structure and
consequently these types of material are called structured soils. Structured soils could also be produced
artificially by cement or lime treatments. Volumetric compression and the stress-strain behavior of the
structured materials after virgin yielding are highly nonlinear that cannot be expressed by a single line in
semilogarithmic scale. The natural or artificial structure of the soil retains the void ratio of the soil in higher
levels than the void ratio of the same soil in remolded state at the same stress levels. Increasing the stress
level from the threshold stress of the virgin yielding initiates the crashing of the soil structure that results
large amounts of volumetric strains with a small value of volumetric stiffness. Further crashing the structure
of the soil and decreasing its void ratio increases the volumetric stiffness of the soil. Although this procedure
is highly nonlinear, however it is a continuous phenomenon and can be formulated mathematically. Since the
structure losing behavior of structured soils occurs between two known states, therefore, it could be
explained based on the disturbed state concept (DSC). According to the DSC, the behavior of complex
phenomena between two reference states could be described based on their behaviors in two reference states
using an appropriate state function. The state function or interpolating function relates the response of the
material at any level to its responses at two reference states. In this paper a constitutive model base on
hierarchical single surface model (HISS) and the disturbed state concept was proposed to describe the stress-
strain and the failure behavior of structured soils. The behavior of the soil at the beginning of the virgin
yielding was considered as initial, relatively intact (RI), state and its behavior after fully crashed state was
considered as fully adjusted (FA) state. The disturbance function derived based on the isotropic compression
behavior of the material in the laboratory. A power form state function was proposed to describe the
variation of the bulk modulus of the soil. The variable compression model was implemented in HISS model
to capture the volumetric behavior of the structured soil. The proposed model verified based on the data from
literature. The verification of the proposed constitutive model showed the ability of the model to predict the
stress-strain and failure behavior of structured soils. The proposed model could be employed with any other
constitutive models to introduce the effect of the structure destruction on the stress-strain and failure
behavior of the soil. In the proposed model, if the initial and end modulus of elasticity are equal, the strain
stress relationship is linear, and if the initial and final values of the modulus of elasticity are different, then
the nonlinear stress-strain behavior is simulated. Hence the behavior of a wide range of materials can be
predicted by this model. The proposed model could be utilized to predict the behavior natural structured
soils, artificially cemented soils.

KEYWORDS : Disurbed State Concept; Structured Soil; Compression; Constitutive Model, HISS
Model
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