GEOTECHMICAL ENGINEERING TECHNICAL DIVISION

n 10 Mowember 2014 Profesor dim
OGruhum from the Universty of Monitobo,

Conodo, gove on esvening tolk of the
Ton 58 Professcr Chin Fung Kes  Audtorium.
Petding Joywo., The tolk “Ancolyds For Slope
Stokility™. stomed of 530p.m. and wos ottenced
by 22 egisterd poticponts. Fwos dlso webcost
live o the IEM Parok branch.

Professor Grohom begon by looking of
the morphology of landcklides to serse oz the
bockoground for modeling embonkments.
iver bonks flow slidges ond rock dides
in Conodd ond Scondnovic, although
nurmencol medelling tools are excellent and
nurmefdcolly "precise”. he soid. our ahility to
chomcterdse the ground is not oz successful.
particulady in identifying cifical poe woter
pressures when foilure octudlly ocours.

Hence. the "occuracy™ of numeicol
solufions depends largely o the
competence ond informed judgement of
the onalyst. He olso coufioned agoinst the
use of totol stress analyses s these con
produce unsystemoticaly  unmreosonoble
solufions. He illustroted this with two cose
onolyses which subseguently reguired re-
onolyses with effective stress strengths to
arive of occeptoble soluticns.

Frofessor  Grohom eminded  the
oudence thot commonly-used SGenercl Limit
Equilibdum dZLEy method of onolysis only
oddresses force and mement egulibium
conditions of the fime of foilurs, without
foking  inte considerofion  displocements
of displocement rotes. Even ofter moking
ossumptions needed for these “slices”
methods (o large voidety is ovailoble the
solutions must be solved iteratively for the
Foctor of safety (Fo5) Force and moment
equilibrium shouldbe sofisfiedsimultanecusly.

The simplfied Bishop. Spencer ond
Morgenstern-Price methods ol mest  this
equirement. Wth the some inputs. results
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from the anolyses do not wvary significonty. It
is importontto note. however, thotinput doto
used for chomctensing the ground profile.
forexample ground geometry. groundwoter
condtions. geclegy (motendl strofificotions.
ond moftedol properies such os sheor
strengths and hydroulic conductivities will
impoct the guality of the solufions much
more thon the mothemoticol ossumpfions
that howe to be made.

Mowodoys Finite Element Method (FEMD
solutions for stresses and deformotions con
provice redlistc shear ond nomol stresses
acting on ecdch slice ond permit improwved
SLE solutions. Andlyses incorporoting FEM-
denved stresses are pordiculody voluohble
for problems with extermnaol point loods
such og fiebocks thot lead to highly non-
unifomn stresses in the ground. Professor
Srohom provided o cose study wherne o fwer
bonk stobilised with rock-fill columns.  wos
sofisfoctonly evaluoted with the SLE onolysis
using FEM-dernwe d stresses.

The issue of whether peak or post-peak
strengths should be employed in o slope
sroability anolvsis wos olso discussed. Professcr
Srohom menfionsd oseiss of smoll doms ond
ckes in Monitobo thot foiled even though
these hod been designed with occeptoble
foctors of sofety in terms of peok stengrh
parametes. after the foilures. they wene ne-
onolysed using post-peak strengths and oll
hod FoS close to unity. This and other cose
studies meinforced the proctice established
by the late Profesor AME Skempton mone
thon A0 vedrs ago.

Professor Grohom olso dscused o nwear
bonk thot expenenced ssoasond instokilities
due to woter pressure potenticls dsing in
cguifers in wet gutumns and o highwoy cuf
dope thot foled os o mesult of loss of soil
suctons durdng rainy seasons. Both exomples
showed the importont effect of pore woter
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presures on slope stobiitys. They demonstroted the
imporonce of specifyving comact woter pressure regimeas
when using effective stresses to analyse forslo pe stability.

Owing to unovoidoble unceroinfies in ossessing
both loodng ond scil mesistonce in GLE cnalyses. the
computed Fos does not indcate uniguely whether the
slope will or will not actudlly foil. Slopes with occeptable
sofety foctors still howe o prob ability of foilure, evenif thot
i low. Professor Grohom showed thot some engineers
in Conoda hove stormed presenting hozord evoluogtions
using probobility density functions to estoblish the
probo bility of slope foilures.

The talk ended at 7.35p.m. affer Professor Grahom
onswered fthought-provoking guestions from the
cudience. including one from the IEM Perok bronch. W
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