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Intredugbion

TEs pwelling of dry collh in he He By constitubes
one 6f the challenging construdtion problems. In this

paped a cerbain site was chozen for the censtruction

of a large indusGriel plant where geological conditions

lead to the fermaticon of large depbths of variepated
shales Gonteining some portions of swelling goiles A
grofit part of such sﬁila ie relatively weathered,
Howevel the léwer herizons sre relatively inbact and
are fobmed of several layers of silby olay or inter-
lajens of olays and fine szndg in addition te #sca~
silbdnal gypeiferous bands;

Ihe gehoral practice in Dgyph when dealing with
expangive polle, do far; was o found the structurc
on a cushifn of sand with varylng depbh to "abaorb™
the Bwaxiing enorgy wuil; tha foundation 1H_hhing
reinforeed with semclles in bobh direetlons, While
this ?rantiﬂa hiolde good for light construction, it
may ndt rrove satiefactory for ptructures éf somplax

statisal systems, This was olse evidenced in some pubm

lic bulldings in many parts of the country that lis
in the arid zones. The subject matter of this paper
deals with oma sibe where heavy eongsbruetion is pro-
poBed & where oxtensive laboratory and field testing

programs were made,

Bodl Conditions
Three borings were mads in the site and several

samples were sooured., Boring pections and relevant

goll deseription are given in Fig, 1.




Soil Tepting
Riperienes wito verzous soll typos la suypb ocuan
help in determining the gwelling nature of noils vig-
nally: However in the preseat work the pwelling neture
wog determined by & simple test on out epecimens sub-
Jeeted to waber infiltrabtion and then meaburing ite
deformation (Fig. 2) . The swelling specimens were
Fhus reserved for fubure bestlng program, The tésting
program conpriges the measuring of the free swelling

as well as bhe swelllng pressure,

While the term " free swelling™ is self expla-
natory, the term " swelling pressure" is in come ways
nuntrnverﬁiu1, Ly "Swelling presoure" some engineara
rafer to that pEessure that caunas mo ewelling in the
test speelmen and hence in the goll underneath a foun-
dation.

The swellins pressures measured in Ghis way can
be practically uteful in eccses of lavpe rafts ( oa come
pared to the olay thicknass) supporting a structuve
of relatively heavy weight 1,8, exartinz a pressure on
the seil comparable to this said "swelling pressura",
In case ef foyting foundations, the teErm maY be com-
pletely misleading and a eartain sehool in upper Egypt
suffered upward movements of severnl centimeters and
BEVEere consequences were ulso sustalned by the rein-
Torced econcrete skelton structure, Some engineers how-
uwyer, censlder the "ewelllng preasure” ag that pressurs
pruﬂuﬁing, In the test specimen, a2 certain value ef
swelling. ~lthough this is a more realistie apraach



from the d2sign poiat of wiew, 1t cHill beare to sonme
extent Lo spame niegivineg s mentioned above,

Field tenting olsc comprisac tlie meapuremont of
the "free gwelling" together with losding testa an
POx70 cng jest foobing losdod (on the dry) by strecoes
of 0.5 & L. 5 Eﬁfﬂm? before the supporting soil is
flooded, Laboratory swelling teate require a pre-debor-
mination of ths Gime necessery for any sample to come
to equilibrium with respect to water absorpbion. A
special testing device was srrvanred (Fig, 3) whore the
soil pample iz fitbeld in @ ring and water 1s alleowsd
to geep inbto il, The sample Bep bouches a rod connected
to a proviag rincg, The proving rings wsed have several
flexibilities, The time for the proving riog to stop
defcrmeticn ic taken &és the equililirium time. Ranges
of time were go gpall and bear almost ne relation to
the proving rins nharnntbriaﬁics,

I. Laboratory Tasts
Mafarmisntion of swelling presaure Foi

This has been done by twe methods 2-

a- The method of gaturating the soil under eonstant
volume =
In this type of test the soil sample is broughb
%o equilibriun under the affeet of a parcolating
water ( due to smali Lydvaulie gradient) while
ite volume is kept constent by an arresber(Pig.4),
Bill the gample ls fully saturcted. it this staze
the sample is loeded in the same as a compresslon
sample. The lrnad egusing a deformation of 0.2% ia

eonaiuerad comventionally asg equal o PE. Whether



