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SUMMARY Analysis of result,

there

side or outside the Nile Valley.

¢desert vegion) are poorly developped eventhaouah they are quit =1d compared o
Valley. These changes could be atbtributed tn genrsis of sail deposits.

the Nile

zena of Abyssinia. Furthermore it was

of silica sesquioxide ratio of clayey deposit in Egypt
are significant variatiens in the values of this ratia depending upon ulirther the soil is in
1t is oheerved that the clayey deposlits cutslde the Mile

Valley have been enriched by latertic asotl carried down hy the Nile River
found that the
silicassesyquionide ratico indicating differential weathering hetween east and west desest

showed  that
Valley
inside thre Nile
The alluvial formations of
from tropical
affected the

formabiocns,

morphaladiczal  conditions

Also the results indicated that chemical weathering maddi fied ' arstechnical properties signd ficantly,

1. INTRODUCT IGN =

The extent to which different types or
soils have been chemicaiiy weatherea may be
axpressed Doy the ratio o0r the sitlica
remaining in the soil to the amount or iron
oxide and aluminium oxice that has
accumulated(maranien 1956, This ls known as
the gilicarssesquioxide ratio (Haranlen, L9563

correia, 1967: Gidigasu, 1971 and Tuneer
and Lohnes, 1977).
Lateritic soils ooours extensively in

tropical zones of the world as defined by
(Madu, 1975 and Massed et al,,l1985).Although
Egypt lties outside the tropical zone,
obgervations ot silicassesquioxide ratio or
clayey deposits oecuring in the floceod plain

of the MNile Delta indicated lateritic
origin of these depougits (El-Sohby et al.,
19881, This was shownby the signiricant

variation in the sillcarsesquioxide ratio
between the deposits of the Nile Deita and
thoseof its boundarigs, This may be due to
the enrichment of the aliuvial formations
of the Nile by soil depogsits carried by the
Nile kiver from the tropical =zone ot
Abyssinia.This aagress with Novias.—- Ferrelva,
1985 who stated that laterltic soiis may be
somtimes carried out by erosion process to
low tevels to form recent alluvium,

The objective or the present work is to
conrirm the previsus findings. Theretare,
sections across the Nile ware taken at
dirterent locations in Egypt in Nile Valley

and tha boundaries. Their geotechnical.
chemical and mineraiogical properties were
determined. Then the silicassgesquioxide
rati1o was taken as a basis ftor the
1dentitication and the evaluation of
chemical weathering and chracterstics.

Z. HATERIAL INVESTIGATED

So0il ror Study were taken trom Tive
sections across the Hile 15ea Fig 1., The
First section LAJ18 in the Nite Delts. Toae
second section «Bs 15 in Cairo ares. The

thira sectimn (s 15 1IN IAY¥OURM 1N the 50ULn

s

Wwest aor Cairo. The rourth

in Assuit at a

location Lr 1s
distance of S0U Kilometers
south of Cairo. The Firth locationtE) is in
Asswan at a distance of luyo Kilometers
south or Calro.

From each location two groups of samples
ware taken. The first group represents
The Nile deposits (A4,B,C,D,E), The second

group representes Live desert boundaries.
Eastern bounderies are represented by Ae,
Be & Ee whereas western bowdaries are
raprasented by MAw,Bw,Cw,Dw,Ew.

In the present work, the c¢lay or the
sReONY  group is termed desert clay.This is
0 dirrerentate it from the alluviai Ntle

Llav ana to emphasize the weffect of arid
ciimate conditions aof the region.

3. EXFERIMENTAL WURK

The proaram or study of the present wOork

in¢tuded chemical analvsis and Gectechnical
lahgeratory testing of soil samples.Compiete
chemical analysis was carried out on all
soili samples for the deteéermination of
chemical constituents. Geotechniecal tabora-
tery testing was done tor the determiwation
or grain size distribution, bulkk unit
Wwaeight, initial moisture content., Atterhberg
limits and specific gravity. Furthermore,
i-ray dirrerection analysis was performed
on  s50il samples fer the determination or
predominant clay minerals.

Ail the results of c¢hemical, engineering
and mineraiogical properties are summarized
in Table 1. They represent soii deposits
trom The Nile Valiev and from eastern and
wéstern desert poundaries.

4. RESULYS AND DISCUSSION

From the
tollowing:

obtained results we observ the

S Comparison of
sesquioxide

values of silicars
ratio of atl samples in all
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Tavle I
Geplonical, Mineraioyical, Chemical and Geotechnicel Properties of Investirated Soil

Location “egl8§%§§Eélmi¥§§§é§§igﬁl Geotechnical Froperiies
and Type Classification Bredminants
0 - H! H - s .
Section Age clay Mls | R w m.;ﬂ% F ¥, Ip
Rile Hite Clay A Holecence M-1-1. 1.52 54, 15,7 100 67, Y
D‘zf)‘a | Zastern Foundary Clay Ahe | mijegtocene| M-1.-I 1,40 5. | 19.5 35 | 72 %5
Western Boundary (lay 4w Pliectocene 1,490 R 18.5 29 &7 30
caipo | Fiie Clay B Rolegence 1,54 32. 15. 100 ) 29
m Tastern Roundary Clay Be | Egeene 2,40 4.5 19, 28 82 35
Western Boundary Clay bw | Bocene 1,60 9.51 18, 51 70 3G
Fayoum | Wile Ciay ¢ Necert 1,650 | 3% | 16, 100 [ %1
(c) Western Boundary Clay Ow | Eocene 1.70 B.¢] 19.% =7 g2 45
Assiut | File Clay D Recent 1.50 5.1 15.5 100 52 22
(m Westerp moundary tlay Lw | Bocene 1.75 slo| 2o, 69 75 %2
Aswan | hile Clay E, | Pliestocene M-Ik 1.50 | 29.5) 4.8 97 62 30
{E) Bastern ZSoundary Clay Fe | Cretacesus N-Y-I 2.20 3.5 21, 33 g2 40
Western Loundary €lay Tw Cretaceous K] 1.30 10,0 19. 62.5 72 %7
¥ . The denth of tne sample rauges beiween: 2-Im
M= . Fontmorillonite
F= Faoclinite
T Il.L: 1e ) . " Sip 2
= 5111(&&/5950“10}:10& rai.wnj.‘,—%—oﬁ—-zw
studied sectlons indicate that this ratio 5, CONCLUSIDNS
is generally higher In case of desert clay
compared to Niie Clay. The ditferences of 1.The present study consisted of various
the silicarsesquioxide ratio or these two sections representing the Nile Valley and
groups of soills c¢an be attributed to the its bounderies to confirm the etfect of
origin of deposit, 1t may confirm that the chemical weathering on different g0l
Nile eclay is most probably transported trom charactaristics.
‘the tropical zone in Avyssinia. Whereas the
dasert c¢clay ot the boundaries is aid 2. Eayptian clayey soils were classitied
gaclogical formations orif Eagvypt. inte two groups the first, denoted Niile
ciay represent Nile delta and its valley
o A and the second denoted desert c¢clay represent
b. The wvalues or silicarssesguioxice the boundarias.

qatio of the western desert clay are (ower

than those of the eastern gsesert clay as 3.Comparison betwWween the silicassesquicxiae

well as the predominance OT ka°““1t§ ratio of the two groups indicatea that this
mineral in the western oeser; 9 ay compare ratio is generally higher in case or
to the aaste?ﬁ‘desart °l§y' his can ne aue desert clays compared to the Nile clays
to the difference in morpholoaical

except the western desert in Aswan location
at Wadi kalabsha which was on ancient deita
during the createceous geatoglcal age.

conditions between the western @esart and
the eastern desert.

. At the site of Wadi kalabsha in

] ) o, For soil foermation in Egypt, the
e : . . .

ugTFern daSEFOOidgssizzio tg? :2:?9 E; :Ee siiicassesquioxide ratio can be an indicator

si xca/seﬁqxad;ries e 1.30 ta value very or soil genesis and enviromental satting.

western o v 1t can dirferntiate betwean soil

close to the Niie clay’. This low value can
be explained in the light or geological
history which attributed to sedimentary
environment. Attia, 18955 1ndicated that 5,
the deposition of the soil in the western

boundary at Asswan had taken place in compared to the sastern ciayey deser:. Also

iti . The s K f
laggoxinanzzd ofdeizziinizgnﬁiiégz? in the the kaoiinite clay mineral is the predominant
predo ciay mineral in western clayey desart

clayey depgslt o¥ thg Aswan Wwestern compared to eastern clayey desert.
boundary coniirm this point.

transporied oY the Nile rrom abayssinia andg
other formations.

The silicassesquioxid ratio are rei-
ativery iow in the western clavey desert

6. Cnemical weathering modifiea physical

d. Physical and gsetechnicai properties ang geotechnical properties significantly.

of tested solis indicated:

12 a relatively high figquid limizt, hian
plasticity, high dry wumit weight or the
desert clay compared to Nile clavy.

2) a relatively high water content, hign
degree of saturation of the Nile clay
compared to the desert clay.

317




Some Engineering Implications af Chemical Weathering of Soil Formations At Nile Valley Boundaries

M.A. E1-$OHBY, S.0.MAZEN and M.I.ABOUSHOOK

6. REFERENCES

Nile
Egypt,

Attia, M. 1, (18Ea),
Valley and the delta.
Cairo. pp. 3-7.

Deposits in the
Geal. Survey

Attia.
iron-one
Aswan.Gecl.Survey Egyvpt.

M. 1.(188%). Topegraphy, geoalegy and
deposits of the district east of
Cairo, pp. 786-50

Correia. J. A, L1957, Some
chemical anaivsis of laterites.
coni. for African on Soii Mech.
Enang, Cape Town, pp. 37-51.

resuits  Qr
4th keg.
and Found.

El-Sohby,M.A. tHazan,$.0.and Aboushook. M. .

11958, Some observations on the silicars

sesquioxicdes ratio of twd groups of Egyptiian
soils, Froe. of the 2nd Int. cont, on

Geomechanics in Tropical scils, Singapore,

volume Z,pp. 521-5Z2=x.

(1871).The impeortance of soil
engineering classification of
Engineering Geology, Vol. 5,

Gidigasu,M.D.
genesis in

Ghana soils.
pp. 117-161,

38

Hadu, R. M. (19757. Some MNigerian resiaoual
spils their characteristics and relative
road building properties on a aroup basis.

&tn Reg. cont. for ATrican on soil Hech.
and Founa. Engng. Duroan. south Africa., ppo.
121-129,

HMaianion, (19€6:.Compte rencue de recharcnes
sur les jaterites. UWESCO,., Faris.

Flassaa, F., Samara. V. ana Barros, J.M.<.
L1385, Engineering properties of two
layers of lateritic soils from SA0 paulo
¢ity, Brazil. 1lst Int ¢onf.on Geomechanjies
in Tropical.Lateritic and Saprolitic soils,

Brazil, Vol. 1, pp. 331-343,

Novias Ferreira, H,{1985).
identification and aglassification =34
tropical lateritic and saprofication of
tropical lateritic and saprolitiec for geot-
ecnical purposes, 1st conf. on Geomechanics
in tropical. Lateritiec saprorfitic soils,
Brazil, Vol. 3, pp. 135-170.

Characterization,

Tuncer, E. R., and Lohnes,k. A. (1877}, an
angineering classjitication Tor certain
basait derived lateritic soils. Engineering
Geolegy,Vol.11,pp. 319-335.



