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k}eneﬂc algorithm for the analysis of the stability of retaining walls

Madjet Bouacha'*

Abstract - The design of a retaining siructure regeires mastery of the Irws of applicaiion af e
forces andg consrainty aohing an fhe strechere and e calcafation of e eaadting consirails do
ansure balance. Thiv helaoce s partially goararsdeed by adesguare sixdng fo verily progressively She
sability fa the free of three Gpes of instabilfty sliding, overarafg ang mepiare oF the growsd
e the Sundation). 17 this s ot the case, the check & recolonlated. Gleen She compleoty of the
T ad Hie muittade of sgeaiions wsed, o mediocrity of the armerical soffwarre aved in dhis Tedd
Fras been noted. Thos, dhls work 2dms do creste @ felp ool do assist s sch as studsars and
aifice sagineers) in offadning as guickly ay pessihle ap appropniare sizng popesy thad ensures
salulity againsr stiding and overfurming and prevends the Srodadion om warping aad rapaneing,
aepending on S woperties of the soll and the relief of the slope. The validation af e mode],
adesigned wiidt an expert system generator aad esing the Cw+ programmung aaguege, 5 based o
a comparisar with the analytical method. A good corelation bas been oftmiped with a mirima)!
difference rmnge proportional to each paramefer processed, The resalts have Been made drawdng
curves of e dhree safety Solors and thelr fafervection posvible fo defimir the safety zooe. As a
resadt, Hae fool allows psers o focay on the sifery mangin of the retaining wall ard choore dhe Ber
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L. Imtruiuciion

Each year, the technical services of siate and local
authorities design amd manufachore equipment (o protect
apminst medural risks. They should alse rebuild public
farilities {relaining and engineering strochmres) damaged
by these phenpmena because they have besn budlt in
exposed areas or challenging mstallaion contexts. In the
prablems  encoundered  in stdying  the sability of
structures, the selfweight of the sinecues @ be
caloulated is sufficiently small compared to the sctemal
forces that it can be neglected or evaluated arbdtranly ina
first caloulation: Thus, it is possible to determine, almost
without frial amd emvor, the suilzhle dimensions of the
different pans af the constroction.

The same cannot be said of retaining walls, for the
only force they can uee 1o oppose the pushing of santh or
wader s their own weight,. When  delermining
algebraically the stability conditions for a wall of a given
type, by deducing the thickness at the base, formulas are
reached, whose calculation is so laborious that using a
trial aml ermor apprasch s kighly preferable. Then a
suitabde resull can be achieved relatively guickly if the
type of wall whese stahility conditions are (o be checked
tas been chamn wisely. The problem shauld be pased in
these dermes [ 1]-]3].

By consdering the profile of a wall amd the thrust &t
shoaild resist, il is necessary 1o check whelther # achieves
stability conditions withmst excessive force. I nof, i i
ey o change fis dimensions and check again, When it
comes by 2 waler relaining wall, whose thrast is knowm

precisely, the masonry cube con be limited to what is
siricily necesmary. By cooirast, it would be mseless 1o
push the trial amd esrar process very far reganding a thnast
af nd whose slope mdure has nat been rigorously
determined. Here again, the theery serves as a check an
the dimengons determined by experience or empirical
Tormulas |4]-]6].

Far the design of refaining walls, basic mechanical
characieristics, such as cahesion o, imernal fnciion angle
q amd sodl density ¢ behind the wall and its sapport,
shoukd be determimed first. The engineer should assess
the lateral force acting an the retaining srocture and
design the retaining wall. Given the complexity of ibe
analytical methods and the verifications to be camied oo,
executzhle programs are essential for dimensioning and
stability  werificstion.  Anificial  imelligence aims o
simulate  the human  bradin by making  intelligent
machines. In reality, these are nod imelligent machines
bt rather imelligent programs. The precise goal of
artificial intelligenoe &5 o solve problems that do nod
have an algarithmic selutian |7]-|9). Expert systems are
sels af programs destgned 1o reason skillully abouwt asks
that are helieves] fo require conssderable human expertise
in a skill area. Homan experts can solve prablems. Their
compelence is based on their profickency in the feld
accumulated through  wears of experiense and  their
po=sessian af suffickent knowledge (o find schitions @
prohlems.

Expert  sysiems  adm o dmulsie  these  two
possibilities, reproducing human experts” activities by
wsing a machine. The effectivenes of expenl sysbems
momes from the Eact kst they reason informally (with the



