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TECHNIC AL NOTE

Some aspects of the behaviour of compacted soils along wetting paths

8. TAIBI®, I, M, FLEUREAUY, N, ABOU-BEKRL, M, 1. ZERHOUNIE, A, BENCHOUKZ,
k. LACHGUEURY and H. SOULIY

Welting and oedomedric lmding  lesis hove been per-
formed on several elayey compacted solls, The resalts
highlight ihe influence of compaclion water content and
compaction  stress on wetfing  paths, Comparing  the
changes in degree of saturation indeeed by mechanical
lnading and hydraolic loading (wetting path ander moll
stress), it may be moticed that the oedometric path las an
apposite curve af that of the wetting path, doe (o the fact
that the vold ratio decreases under constant water ¢on-
temi when the stress is increased in one case (compres-
stonj and increases with water comtent in the other
(swelling).
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Des  essnis  d homidification e sedoméirigues onl Gle
réalises sor différents sols argllenx compactes, Les résul-
tails mettent en évidence Pinfluence de |la temeur en eau el
la contrainte de compactage sur les chemins d’homidifi-
cation. En comparant les variations du degré de saiura-
tiom induites par ke chargement mécanigue et e
chargement  lydrigue (hamidification  sous  conirainte
nulle), on mste que le chemin oedometriqee présente une
courbe opposée & celle du chemin d'humidification, eeel
ext de au fuit que Vindice des vides décroit i teneur en
eau constanie lorsque la contrainte avgmente dans un
cns (ermpression) et pugmente avec ln feneor en ean dans
Pawtre (gonflement),

INTRODUCTION

Compacted sls are commonly wsed i the construction of
soil strectures such as rosds. milread  embankments  and
carth dams, Severl mvestigabors have highlighted the milu-
enog of the hydromechanical history on the drving—wetting
respongie ol compacted soils, Adso, a lange number of Geelos,
which are either nod messured or difficult to control, nflu-
ence e engimeering behaviour of compacted soils (Gullog
ar al, 20005 Alonso & Pinyol, 2008), Severnl studies have
been carried out 1o investigate the influgnce of compaction
stress and compaction water content om the behaviour of
unsaturated clavey soils (Flewrcaw of af., 2002 Tarantino &
Tombalate, 2005 Sun er al, e Broan & Sivakemaor,
2008; Tang e al, 2008, Birle e @l 2008; Tarantine & De
Col, Hiks), Compactson ot different water contents resules i
different fabrics of the soil |Ahmed ef af, 1974 Gens e al,
1995; Delage e al, 1990 Vanapalli e af, 19990 Adler
ohserving with a scanning electron microscope (SEM) the
arrangement of grains wilhin compacied specamens, Delage
af al, (19960 congluded that on the dry side of optimum, a
well-developed granular aggregate structure with interaggre-
gnie porosity is visible, The clayey fraction forms groin joint
infills (aggregate microarrecture with bimadal particle size
disinbution (P50}, mocro- and micropores), On the other
hand, on the wet side of optimuam, a structure of well-
developed wetter cluy Fﬂrmin;; i mnx that envelopes the
silt grains and fills the infergranular woids is observed
(matnx rmicrestreciure with manomedal PRI mainky micro=

pores). Yanapalli ey ol (1999 showed that the desaturation
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curve of a specimen compacted dry of optimum is notice-
abdy differemt from that of o specimen compacted ot opti-
miwm o wet of opfimum. At the same suction, the degree of
saturation of the specimen compacted dry of optimum s
somewhat lower than that of the two athers, which is in
agreerment with the mose open slruciure revealed by SEM
observations. Fleureaw ef a@f. {20027 showed that for kaolin-
sand and sand-clay mixiures, the slope of the line on the
dry side of optimum in the (e, log 2) coandingte system, was
amaller than the slope on e wet side, as an affect of the
decrense in density below the optimum, Tarantine & Tombo-
late (2003) showed that pest-compaction suction of clayey
specimens compacted @t high wader coments increassd with
inerssing degree of saturation. This behaviour was ex-
plained i o gualitative fishion by imoking the coupling
between mechanical and water retention behaviour oceurring
durmg compactiomn. Svakumar o el (20060 showed that the
relationship between specific water volume and suction was
wrafliectied by the compaction effort al suction values higher
than 100 kP, whereas Birle er qf, (2008) showed that the
sofl—water retention curves in lerms of gravometse waler
content were independent of the initial dry density. Recently,
post-compaction sates of samples compacted on the diy side
of optimum over o wide range of water contents and vertical
atresses have boen investigaved by Tarantioo & De Col
{20083, and three water content regions were identified. As
the degree of saturation s incrcased at comstant water
comtent by the compaction process, post=compaction suchion
inereases at higher water comtents {region 1), decreases at
medium water comtents (region 1) and remsing constand al
lower water comienis. The authors formulated 8 coupled
mechanical water retention madel by combining fzatuses of
the models presented by Wheeler er @l (20037 and Gallipoli
ef al (2003b) The water retention model was formulated
gecording bo Callipoli of af (20058,

This technical note presemts some experimental resules
abtained on free wetting paths and from unsaturated oedo-
metric loading tests porformed on four compected clayey
soils coming from cores of econth dams, in relation b
compaction water content and compaction siness.



