
tij

S&F
S&F

Constitutive modeling of geomaterials CRC Press 



p ee e e

p

F

eH

f F H

e

df
pd d edf dF dH

p dd e e dd e

p e dd e d e d e



e

eN

e
eN

e
e

f F H

e

e

e
G G

pd G d e

p

F

eH

pe

ddf dF dH

df

p dd e
G

e dd e

G a

a

e

a
a

N N

a

G

G

G a



e

Q G Q

f F H
e

e

e

eN

e
eN
e

p

p

d G d e

d Q d e
d

ddf dF dH

df

p dd e
G

e dd e

p e dd e d e d e
G

b
G * Q

N N

a

b

Q

Q b

G

G a

e
a

b
b
b
b

e

a

b
b
b

a

a



a

r r

v

r



mo

s

t

t
s

N

mo
N

N

mo

N

mo

n a a a I I I I I I

a a a

k

k

k
n

k

k

k

n

cf. e.g.

n



at

at

at

it St

Nt

a a a

ij ik kj

t a t a t a

t a

N

S

t t a t a t a

t t a t a t a t a t a t a

p

q

tij

i
p

q

cf. e.g.

ij ik kj

ij ik kjt a
I I I

a a a
I I I



t a

t a

t a
t a

a a

p

q

ij

tij

ij tij

p

q



at

at

at

it St

Nt

a a a

N

S

t t a t a t a

t t a t a t a t a t a t a

I I Ia a a
I I I

t a t a t a

tN tS
X tS tN

q

q

p

q p

q p

d v
p

d d
p

d d
p

f

p

p q

p p

cf. e.g.

tij

p
ij

ij

N N
S N

N N

Fd
t

t tF X X t t
t t

XX

p
ij

ij

Fd

p pF q p
p p

df

tS

tS

tN

p

d N
*p

d S
*p

d S
*p

f

tN tN

tN tS



f F H
peF H

p
N

N

t eF H
t

f
ddf dF dH

,
a N

Gd e
k X t

pd G d e

N

d e Q
t

pd Q d e

p
ij

ij ij

kk a N

F dF Fd
t tGe F

t k X t

tN

e
eN

e
eN
e

tN

e

tNtS

tS

tN

p

d N
*p

d S
*p

d S
*p

f

tN tN

tN tS

p
p d e dFd ee G

G a
Q b

N=
eNC p

a

e

Rcs cs comp

ka

kb

b



p

e

p

N P N
a
b

a 
a 

a N

p

N

Gd e G a
k X t

e G G d e
t

X

tN

tS

tN

XX

d

q p

v p

q

tN tS



aa

N

d e G G a
t

a 
a

a N

Gd e
k X t

N

d e G
t

G a



a
ka

a
ka

a a ka

a ka

a N

Gd e
k X t

�

 

p

p p



b b

N

d d e Q Q b
t

b eNC



e p b

N

d e Q
t

e p

e p b

N

d e Q
t

e p



N

d e Q
t

b b
N

b b
N

Qd e k X k
t

d e Q k X k
t

kb

kb

e p
h e V

kb

e p
e v



eNC p
q

a

e

Rcs cs comp

ka



 

p

p p

tN



a N

kk a N

ddf dF dH
Gd e G a
k X t

dF
e F G

t k X t

p
N N v

N

N N a

a

N a

t t e

C e e

C

e N t P
P
N t P

p
ij

ij

Fd
t

e tN e

tN
e

eN

eN

e

tNtN

emax

C

f F H S N

N N

N N

p
p

v

X t t

t t XF X X
t t

eeHtS d S
p

tN

tN X=tS/tN

f

tN d N
p

d N
P d S

p

tN



tij

tij

e
*= +

b

tij
tij

ka kb

* emax

tij

Soils and Foundations

tij Computers and Geotechnics

Jour. of Appli. Mech., ASME

. Proc. of Geomechnics and Geotechnics of Particulate Media
Proc. of 

JSCE
Proc. of IUTAM Symposium on Rheology and Soil Mechanics

Soils and 
Foundations

Soils and Foundations

Soils and Foundations

Soils and Foundations
Constitutive Modeling of Geomaterials Principles and Applications

tij
emax tij ,

Soils and Foundations
Mechanics of Materials

Engineering Plasticity

Proc. of IUTAM Conference on Deformation and Failure of Granular Materials

Critical State Soil Mechanics, 


