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Our ancestors | SOl well. i
Three examples to see the knowledge an'cﬁvr dom:
A pagoda, a wall, and an merchant kit
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Built in 300 B
Size: 115 m 3

Weight: 0.5
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A British corn-me ol =

Darwin (1883) and Renald (188 )notlced
“Corn merchants have known dllatancy‘a
time ago”. i e — —
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(a) Variation of the pea strength of soil W|t
density and stress level, (b) influence on th
stiffness of soil to re3|st defor mation, anc
dilatancy of SOI__I oS
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With the ef_f' stress principle, theory of -
elasticity In to soil mechanics.

Elastic deform ON Propose

|on IS proportlonal to force”.
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Strain increment Stiffness, a material constant
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— Ej_olying stress in direction =
strain in directions 1, 2, and 3
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Young’s modulus E in direction 1

- Poisson’s ratio v for deformation in
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Original Cam, ‘model -
formed by study the deformation of soils.. .=
To simplify the work, the deformation of soilsin
special states: reconstltuted clay, not the 30|I
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_ Yielding point
The start point for soil from elastic deformation to
plastic deformation
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Yield surface | :
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Yield surface

Collection o% -
yielding poin .

stress space

L s
—m p

__-.-
-

AymMsuf
the behav

'_
e



A feature of

the yield surfa%

If a soil ha
soll, ten3|




N
(75}
(V2]
()]
—

fd
(7p]
—




Flow rule or ple




Flow rule

direction o'f_h S

The same for soil
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Yield surface
Cam Clay mode

Energy dissipatior ""eija"“tiorf”_== _—

Very |mporta_nce
natural science, a
constltutlve rel

of the plastic energy Is proportional to
distortional strain increment and the mean
effective stress acting on it.



Yield surface & plastic potential for original
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Yield surface & plastic potential for original
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Drucker’s

Normality
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- defining the rate of energy dissipation:
a fundamental material property.



p’,: size of the yield surface
For isotropic loading, ¢',= ¢’,= &';,
then p'=p’..
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Hardening of the yield surfac

To obtain plastic volIU jeformation equation for
loading along general stress path
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Plastic defqmat" ;

Yield surface

Flow rule




Plastic deformatior

Yield surface
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(2) Prediction of the e >
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Deformation in direction 1
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Modelling plastic deformatic

m-—_ o '_ TSN

s

i w —

e .~ |.=H='—-—

(1) Flow rule: the dlrectlon of plastlc strain increment
Direction of plastlc stram mgr ment dependent o
stress only, i. e.,.r \depende

v --"". E:

__._-:

= e
. _.._.-r s

_ Direction of p
_...-. e _.+,_,— : 2
-associated flow rule

_,.._—=-_'_,';-f*:_'. Y
= = ""'"“_-_. _:_ Yoz
-

= e el
— i

= G non-associated flow rule



5: Soll pla
Modelling plast c deformat 3

.
._.-1-——"- —
.

(iii) Hardemn@‘vﬁﬂeld surface S

Variation of yield surface Wlth plastlc deformatlon

For models of th)g Cam ClI:
surface: pla lul




5: Soil plasti

Modelling plastic de€

(i) Yield surface:™

(1) Flow rule:

(iii) Hardenlng

With theset
From (1) th

= — -—n::...

-
—

__--—""-_

r—



5. Soil plasti

Modelling plastic deformatio
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