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FEGIONAL SOIL ST7DLES POR BUSINAZRING PHURPOSES
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Heasl “’{'d“- ro«M,aﬁun a»«& RM“VHA bobevaley o eacbly .{ RIS sk o
»nal studiss ¢arrist by tue Laenoratcry alm at corrclating the results of settle-
s with Laboravory- waske and Uield classifioalion. 1t is becoming more evident

&

that the Seience cf Fovndation eernot roly sniirely aon Lubcra#ory tosts, and henca siuiy of the layer
formation becomos important. Although ro sysmoeatis 3t lies had beep undarhakon, neverthaless the uni-
formity of formution of the layers mel wiih qukss . .2 3ible to maka cerbain couelozisng »ith the lim=

itad date iz hard.

Bepynt ic *re Nile Valley and its Del & Tho e s wug formed afbar a geoloziael rauly in the
Eosene g:9, whish formed & depression L=20 o lomater. 1, provectad by two hills Trom (he dagsret,
and contimias for about 3000 kilometers souuh 28 {eiir . In the north, the wailey ends & v kKilmeters

avey from Caira, end taw Deita (20,006 sq,k.) vag
the rizsr Nils. serrving in suspension during th

mounbaiis. Tha geological
h3

:
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bod,

for

e 100 yaers ago,
For - K

comr we knoys that the present river trzu
mated te riso et the rate of 1 m, every 10GC

A0 csxve, piter which the clear walter recegeded back

“trouzh thies deoprezulon ran icr "hacigands of youvrs
azasol, daposits brought c9er {rom the Abyssinian
e run ip the depressicn ig -2t ajsre<d tipon, From
>or at lzast 5000 yeers; aithoug tha wel ey itself is
#5. 6 dete fg available vegardirg th: isa of the river-
~twel Tand was allowed to be covered by the flood water
to the already low level weter V1 tis rivaer trough,

age at whichi the r-ve

the whole of tha a:riag

thie Ticod water is 1.9 = 3,5m, higher ~har grourd leval, Nowsdays howaver perreniel irrlgetion doas not
parwit the dopositing of the rame quantity over the valley. This rucy generel rpicturs explains the compar=
ative uniforrity of soil formation,

The upper clay deposits must heve bsen wub ject te continnel dryirng during swmer, In Fig. 11 of paper
¥n, vl by Ur, Tschebokarefl, one gets an ilJea nf the oxtnat of przeowmpression die So Aryiung, Generally
Gidy Aud 51l,y deposits vary from 1C = Z0 =. in the vallay, bubt ara gersr:lly 4dasver in the Delta, To sime
g Tnbofa:OFy testing preeedure, it wur decided to tarm «lay any maberial w'"h flb Jiquid limit over Loz,

Faro pumevize’ somparison of Lerms "harl" wnd “3of%", the cune Sesh wioll vels
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Soms typical bor vy 7

SorX OIawn Gppeur: rae, ayd
ezand, aad " =bter coavs. s

The depth of anch 'n
non=-axistant, Weter is
dur:ng the flecad. &t pis

izfactory recults,s By silt i meaot material with o« Wt olas G000

~Sg. 8% usad by JOr. Terzaghi
: haviazg a cortain plasticity

ieh could net hero lald.
ciiEromve Ziwen o Tip, 2, 3, he Iigeneral, T71iing is Collosed oy a clay with a
« fary sreyish eiay. These ara underlaid by silt, then fline

: )
walos weriimn: o fer great depths.  Therofswa, all hariaes ended in thias layer,

flagy To ercther,  Sonebimes elvher he drrk or Lrown clay is
T =5 m. orelcr ground 1y wnd fnde Lewe) sjcag by about 1,5m.

“arl, the rize 1 «¥moat tho saums pl Ras vitor level {autoub Sna).
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Borirgs in tha middla of 3 Deita brose fo Tép baw ounadle B oroeo Lbs racl which outerops
at sre edges of tha valiey, ke de:s ¢l borirs -ada ve L 2 AP 1. The propestise of She cloyvs wiil now
be given,

2, Propertiss of clave, (iLcis elwy content at lin 13imit a4l — 70% (of weight. uf soli-

e, water comtenl W ke 2, - 28
wWargr soabent al pl. L '?:'w; Livour 20 = 053
viet v+ gonteat ek ghr sloe mit T o jlf - 1&%
3= -6 -7 .
Crari. 2P pawagsbilisy K. gt 1.50,00 5 x do -3x 10 -m/mln.
D10
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SweiAng feouor AT E A0 - O
Tempro 3ive atronzth i mdisturbed) "gi' =1 - 3.5 Kg/om2
(This is wraffectsd by remduiding.
Angle of internmal friotion ¢~ 20° and more
(Dark olay! Water content at liqrid limit W, from a - 703
Natural water content Wu from 32 - 5%
Water content at plastic limit Np from 23 - 32%
-ater content at shrirkage lirmit W, from 16 - 19%

2 - et A
ooff, of permeability K., . at 1.5Kg/om™ = 1 x 1077 = 1 x 107" omy/mit
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Swelling faotor "A" = 30 « 80

Sand

Sy 3 )/
VAQIAT N\ 2w Filfing Compressive strength "q." (undisturbed) = 1.L Kg/om2 a 0.4 K/thl'
SUB30L 57 Brown Clay or d 4
=t : Brown Sift This olay is affected by remoulding.
) 2-6nfine Sand
HG 2 1 Angle of intermal friotion =22° and more

The above ranges are the results of a limited number of samples.

5OH_ DQO':.H_E HO 1 Study of grain size has not been systematically investigated for
shortage of staff, Some tests however have been carried by Casa-
o o e 2 Fibling grande ~ Boyouous method showed thet both olays have over 50% of

SUBSOIL VAR R colloidal olay particles ( < 2,u-). According to Dr, Terzeghi's

olagsification both olays should be olassifled as meagre and silty

HnBrown ift

4 2 Dar Clay clays. The speoific gravity of the solid substance varied from
NE 2.68 - 2,75, showing no appreciable proportions of organic sub=-
FIG.3 ZnDark Sitt stance. Solid lime "secretions™ are found in both brown and bleok
. % s Sand olays.
P e The olassification of the olays with regpect to colour, and
SOH_ DDOFILE NO 2 the difference in their engineering qualities, espescially as shown
e 200 5 8. auh e St AU O 0 O Y by the effect ol remoulding have led me to attempt an investiga=-
D501 ¥AITD >-5m Ofd Fiffing tion of the origin of both. The possibility that eaoh has origi-
Dt i nated from deposits of different colours at different ages does
£4-6m. Brown Clay not afford a reasonable explanation. Experiments of the Chemioal
- -+ Section of the Ministry of Agrioulture showed that brown olay ocan
FIG.4 N f-3m Dark Chay be made to assume a dark grey ocolour, and then restored to the
’ 1-3m Dark Sift brown colour again. Of the soil aenorobio bacteria, the mioro-
‘3_'_ Fre Sand spira desulphuriseno, under water logging conditions cause this
A & change of ¢olour, if Ne SO0, is present, whioh is the case in the
e Sand Nile water, The Na_ SO° and'the H_O are reduced to Hy § and O,
the former joins th® irdn in the sgil and the latter is used up by
SOIL PROFILE MN°3 the bacteria. The joining of F, and Hy §, produces F,S preoipi-

tate which is responsible for this change to the bluish black ool=-
our, We have often been struck by the presence of the ferrous sul-
phide smell in the samples of dark clay. Sodium unites with the C o from the respiration of the bacteria
and forms Na, Co; which causes soll alkalinity, When water=logging is stopped, and the soil aeraved, the
brown oolour is regained, Investigations are being carried to study the changes in the propertiss of the
goil during these various stages of colour changes, and possible explanation of the relation to the origin
of derk oleys met with. The methods of extraction (See Paper No. B-l) enabled further classification of
eaoh clay into the following one:
Brown clay (1) . Plastic hard
- (2). Plastic soft
(3). Brittle crumbling
(L) . Brittle breaking into irregular prisms
(5). Brittle slated horizontally
Brown silt (6) . Plastio
& (7) « Brittle slated horizontally
(8). Brittle crumbling
Dark clay (11) . Plastic hard
(12) . Plastic soft
(13). Brittle slated horizontally
Dark silt (15) . Plastio
(16) . Brittle slated horizontally
(22), Fine sand oonfined in thin streaks.
(gaps in numbering to ellow further classification)

For further classification (r) stands for decayed root openings (m) for mica when present in brown clays
or silts, because it is generally present in the dark clays end silts. (1) denotes presence of stones of
lime "secretions”, exd (f) denotes filling.

For a proper interpretation of settlement data derived from observations on structures, the additional
olassification combined with Laboratory tests becomes necessary (See Paper No, F-1),

The finel value of the settlement, its rate, its distribution and the effect of remoulding are given
in Papers No, D=1 and E-1,

One speciel sample of very rich clay of dark colour was met with in the Delte near the sea coast in
semi-liquid stete, near the surface. The following are the properties of this clay:

W, = 165% . W= 130% ; WP =25% ; We = 1% A =6 K, = L x 10’Bom/hin. This type of clay is present

in many parts where possibly the soil was deposited under sea water,



