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W. S. Hanna B.Se,- Fe.D,? M.l,Struct,Ej A.M.Royal
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1. Introduction. All regional studies oarriad by the Laboratory aim at correlating the results of settle­
ments of observed ‘buildings with Labor a w ;  • b^ts ar;d Vi «Id classifioati on. It is becoming more evident 
that the Science of Foundation carnot roly entirely 00 Laboratory tests, and hence study of the layer 
formation becomes important. Although no systeaati* st dies had been undertaken, nevertheless the uni­
formity of formation of the layers wet with .•oa-k.s% .:5ible to make certain ©one!.¡sio.tis .vith the lim­
ited data in hand.

Egypt is the Nile Valley and its Delta.. The 'V ras formed after a geologies! vault in the 
Eocene ag«, -which formed a depression 4-20 illoâ l.ei .• ¡v: ac>, protected by tT,>o hills from the desert, 
and continues for about 300Q kilometers south of C&i: > . In the north, the valley ends s. few kilMiet«rrf 
away from Cairo, and t.n« Delta (20,000 sq.k.) beglj.i, '.'(•rough this depression ran icr ' he ¡aiinds of years 
the ri'7'Tr Nile, carrying in suspension daring the f l s e a s o n ,  deposits brought oeer from the Abyssinian 
mountains. Ih« geological age at which the river b *;o run in the depression la v t  agreed ';pon, From 
history wr fcnov-- that the present river trough ••ixisv-id .’'or at 3 east 5000 years, although the vnl'•.ey itself is 
estimated to rise at the rate of 1 m. every 1000 years, do data is available regarding t’v= rise of the river' 
bod, Until IOC years ago, the whole of the a^rioaltu-;;I '.and was allowed to be covered by the flood water 
for hi- '.ays, aifcer whioh the clear water reoeeded bank to tins already low level water i 1 ¡.he river trough.
The flood water is 1.5 - 3»5mJ higher ~han grc-urd level. Nowadays however perrenial irrigation does not 
permit the depositing of the rame quantity over the valley. This rery general picture explains the compar­
ative uniformity of soil formation.

The upper clay deposits must have been subject to continual drying during summer. In Fig. 11 of paper 
No. 0-1 by Mr. Tsohebobareff, one gets an ilea of the exte.ib of preeomprer.sion d-je to drying. Generally 
clay and silty deposits vary from 1C * 50 m, in the valley, but are ger.ers.lly dearer in the Delta, To sim­
plify Labo,*atory testing preeedure, it wap decided to term clay any material with the liquid limit over itO/S. 
Fez numeriea’ comparison of terms "hard" **nd "sift’1, the cone test wiUa wighte '.*•5*:̂, as used by Dr, Terzaghi 
pA'-r.ij«:’ satisfactory results. By silt i..-. meant: material with >■ i.'.ts :>0 • hvt having a certain plasticity
judged by rolling
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The above ranges are the results of a limited number of samples. 
Study of grain size has not been systematically investigated for 
shortage of staff. Some tests however hava been oarried by Casa- 
grande - Boyouous method showed that both days have over 50% of 
oolloidal olay partioles ( <- 2yu.) . According to Dr. Terzaghi's 
olassifioation both days should be olassified as meagre and silty 
clays. The speoifio gravity of the solid substanoe varied from 
2,68 - 2.75» showing no appreciable proportions of organio sub­
stance. Solid lime "seoretions11 are found in both brown and blaok 
days.

The olassifioation of the days with respect to colour, and 
the difference in their engineering qualities, espeoially as shown 
by the effect of remoulding have led me to attempt an investiga­
tion of the origin of both. The possibility that eaoh has origi­
nated from deposits of different colours at different ages does 
not afford a reasonable explanation. Experiments of the Chemioal 
Section of the Ministry of Agrioulture showed that brown d a y  oan 
be made to assume a dark grey odour, and then restored to the 
brown oolour again. Of the soil aenorobio bacteria, the mioro- 
■pira desulphurioano, under water logging conditions cause this 
ohange of oolour, if Na SO. is present, whioh is the case in the 
Nile water. The Na SO? and xhe Hp0 are reduoed to Hg S and 0, 
the former joins the irata in the soil and the latter is used up by 
the bacteria. The joining of F0 and Hg S, produces F0S preoipi- 
tate which is responsible for this change to the bluish blaok ool­
our. Ve have often been struck by the presenoe of the ferrous sul­

phide smell in the samples of dark day. Sodium unites with the C0g from the respiration of the bacteria 
and forms Hag Co, whioh causes soil alkalinity. When water-logging is stopped, and the soil aerated, the 
brown oolour is regained. Investigations are being carried to study the changes in the properties of the 
soil during these various stages of colour changes, and possible explanation of the relation to the origin 
of dark clays met with. The methods of extraction (See Paper No. B-J+) enabled further classification of 

eaoh clay into the following one:
Brown clay (1 Plastic hard

(2 • Plastic soft

(3 • Brittle crumbling

(U • Brittle breaking into irregular prisms

(5 • Brittle slated horizontally
Brown silt (6 • Plastio

(7 • Brittle slated horizontally

(8 • Brittle crumbling
Dark da y (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 dlow further classification)
For further classification (r) stands for deoayed root openings (m) for mica when present in brown days 

or silts, because it is generally present in the dark clays and silts. (l) denotes presence of stones of 
lime "secretions", and (f) denotes filling.

For a proper interpretation of settlement data derived from observations on structures, the additional 
olassifioation combined with Laboratory tests becomes neoessary (See Paper No. F-l).

The final value of the settlement, its rate, its distribution and the effect of remoulding are given 

in Papers No. D-l and E-l.
One special sample of very rich clay of dark colour was met with in the Delta near the sea coast in 

semi-liquid state, near the surface. The following are the properties of this day:
WR = 1G5% . Wj = 130/2 ; Wp —  25# ; Ws = ll$ A = 6 Kq = U x 10"8om/min. This type of clay is present

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