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2/2-Day Short Course on
“Understanding The Behaviour
of Clays — Deformation,
Strength and Crltlcal States” byt e T o

GEOTECHMICAL ENGINEERING TECHHICAL

|EM Geotec hnical Engineering Tec hnical Division organised
a 2¥-day short course on Understanding The Behaviour
of Clays — Deformation, Strength and Critical States on
8-10 October, 2013, at Tan 3 Frofessor Chin Fung Kee
Auditorium, Wisma |EM, Petaling Jaya. 52 paricipants
attended the course conduzted by Professor Jim Graham,
formerhy of the Univers ity of Manitoba, Canada.

The subject is fundamentals of modern soil mec hanics
where soil deformational responses to bad changes are
rationally modelled employing the elasto-plastic framework
to permit a wide varety of soil behaviours to be reproduced
acceptabhly. The framework links the wolume [actualby
vyoids ratio] changes in a soil eement to effective stress
chamges and the resulting shear strength it can mobilize,
instead of being treated as entirely =eparate entities in
conventional soill mechancs practices. This & especialby Frofessor Jive Grakam comduching his short cowrme

useful to engineers involved in soil testing a5 well a5 those
undertaking the design of geotechnical works. As it was
conducted in & systematic but largely qualitative manner,
the course would help paticipants mowve up to the full blown
mathematical treatment of the subect should they wish o
do =0,

After & short description of geotechnology, Frof.
Graham took the paricipants through the development of
constitutive models for soil behavior, beginning with Andrew
Schofizld and Petar Wroth's book [1968] titled Critical State
Soil Machanics [C33M).

He then described the research work instrurnental for

Streceron pikieate i etiens il prectieceed rongrete sy e defining the important critical state failure criterion for soils
section piles spec lly designed for low to medium rise build ings in shear. The critical state i= defined az the state at which

and light crile nginee ring structures namely factories, low-rse continued =hear straining in the =oil element takes place

apartments, te rrace houses and shop houses. ; ; : ;
with no change in wvolume, no change in mean effective
stress, no change in pore watzr pressure and no change

« Plenty of Stocks in shear stress. It is a definitive state not emphasized
+ High prod uction rate
* Expe rie nced with more than 1000 projects inall kinds of

soil cond itions

previously inclassical soil mechanics.

Folowing this, Prof. Graham introduced Modified Cam-
Clay [(MCC) a CSS5M-compliant elasto-plastc  model
urmeiled in 1968 using the associated flow rule. It is able

® Tec hnical transfer from re nowned prestressed concre te ; . 2 ;
to simulate the behaviour of lighth-overconsolidated

pile manufacture r— HiStress Concrete Lid.MNew Zealka nd .
reconstituted clay from start of loading till the critizal states

5TRESS00 N PILING [ W] 50N BHD | 114406 H) in isotropically elastic fazhion. MCC, which modelied elastic
Stresscon B Hlock Co M= 03 Th-m o noll‘Dea, behaviour, vielding and plastic wolume changes reasonably
52400 Kumln Lumpur,MaBysi. b i :
- Te I: 6027 924 D061 Fax: 603795 4 2433 well, has a =state boundary surface comprising elliptical yeld
v SO A ang P oo oo locii. The modeldescribas that soils (including clays Jderive
e a5 T SO .o0 LY

their shear strengths from friction and effective streszes.
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Howewer, natural clays [owing to anisotropy] do not
obey the sotropic elastic responses accorded by MCC in
its ariginal form, patticularly in undrained shearing. But with
the incorporation of the coupling between mean stresses
and shear strains and coupling between shear streszes and
wolumetric strains (both features not consideredwhen MCC
was onginally created], the MCC model could be im prowved
to reproduce the anisotropic elastic behaviour of natural
clays. Prof. Graham then prowvided test data during elastic
shearing to show that the symmetrical eliptical-shaped
M C-type state boundary surface (Figure 1) remains walid
for natural clays in spite of their display of non-elliptical yisld
enmvalopas. The careful study of plastic strains suggested
that the aszociated flow rule adopted in MCC also applies

orun [N

to natural clays to dis pelthe misconceived notion that MCC
iz not useful for natural soils.

After demonstrating the waldity of the MCC state
boundary surface for natural clay behaviour, Prof. Graham
showed how clay yield behaviour (and the state boundany
surface) is affected by creep arising from waried rates of
strainingand loading and how capabilities could be built into
the M model to accommodate soilcreep behaviour, High
temperature effects on soil behaviour (of great importance
in underground nuc Bar waste storage facilites ), have alzo
been successfully incorporated into the MCC framework.
Finally, he revealed a glmpse into on-going ressarch to
inzlude behsaviour of unsaturated soilz within the elasto-
plastic framework.

Throughout  the Frof. Graham provided
numerous data from field constructions and laboratory tests
to illustrate the various aspects of soil behaviours (inc luding
dilation, the apparent source for cohesion strength) bzing
dealt with in the course topics, in padicular soil yvielding.
He also took the paricipants through a number of simple
examples to familiarise them with the cakulation process
forwaorking with elasto-plastc soil behaviour analyses.

At the end of the course, Frof. Graham presented
cerificates of attendance to the paricipants before he
himself was presented with a cedificate of appreciation and
mementos by [r. Or 0ol Teik Aun, President of the Southeast
Asian Geotec hnical Socety, on behalf of IEM. 8

COurse,

Ir. Ye= Thien Seng &5 the Deputy Chairman for Geotechnical Enginesring
Technical Division. In 4294, Ir'vee set up his own practice, Geo. Corsult, to
offer the construction industy expert-and specialist consultancy, in paricular
on geotechnical engineering aspects. He has anthoredico-authored more
than a dozen technical papers in local and international conferences. I
“fee'ir an expertwilness and accredited chedder for design of geotechnical
engineearing works registerad with the Board of Engineers hal ay=ia
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