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REPORT OF S0IL PERCOLATICE INVESTICATIORS.

(Investigations oarried out by the Department of Bocil Science,
The Hebrew Univeraity, in gollaboration with the water HResearch
Bureau, Jewish Fational Pund.)

INTRODUCTICK

For the purpose of laboratory work dealing with the problem of
preventing Soil Percolation, various types of apparatus have been
constructed locally. Apparatus ordered in the U.0.A. has in the
meaniime also arrived.

constant collaboration was mainteined withithe Water Research
Buresu of the Jewish Ngtional Fund as far as Fleld Experiments are
goncerned. '

Wheé%s Wr. ¥ayer dealt with problems of cand-Bitumen Hixtures,
s junior sssistant, ir. Teint, dealt with natural soils. FProfessor
Reifenberg was in Rurope and North Africa for about qix months studying
varions aspects of Soil yechanics and Soil Celence.

¥or the purposea of this report, the exrerizenta are deslt with
under three headings:-

1. Laboratory Experizents oOn gand-bitumen ilixtures.

11. Field Axperiments on sand-Bitumen Hixtures.

iI1. Laborato Txperiments with Fatural %oils.

0@ ar I M. fc\J\mX( YUSEERYERS



I1T. LABORATORY EXPERIMERTS ON_ THE PERMEABILITY OF
NATURAL SOIL3

(Experiments carried out by ¥r. Feist)

Introduction.

In connection with the problem of water-losses through percolsation
in regervoirs, mrn investigation was carried ocut into the poszaidbilities
of ueing nstural aoilg for this purpose. Soil samples were collectéd
from widoly separated areas in the country in ordér to include repre—
eentativaé of the ohief soil typem of Palentine.

Previous experience in this field exiats in America, where the
work of Prostor (1) in California has shown that under muitable methods
of consolidation the porosity of natural soileg can be esufficiently re-

duced to make them impermesble for pfaéiioal PUrpOsSes «

Fxperimental Methoda.

In 2ll poils the permeability was nemsured in digturbad samples:—
The soll was consclidated in sccordance with the standard prescribed
by the A.S.T7.H. (2), after adding to the ailr-dry soil water in ascoord-
ance with ite characteristic optimom moisture content for maxipum den-
sity., This cptimum moisture content was determined experimentally for
each soil. In sddition, a number of physical conatants were determined
for each soil, as well as 1ts mechenical enalysis (vide Table F).

Permeability was determined in, permeametcra of loecal design and
constrnétion. The samples were subjected to variocus pressures. Preésure

wag Obtained from a constant head reservoir.

12
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Regsul tse

The Cptimum Moisturs Content. Then any given consolidating force

1g spplied to a so0il, the dogree of density achieysd is dependent upon-
the moisture content. ‘The curve relating the two varisdles 1s pymmetrical
and the point st which paxisum density is reached is the cptiunn &f the
curve. The corresponding wmoisture sontent is termed the opilmus avinture
content. |

As will bs mesn from Table F, this optimum moiaturs contant bears
a strong positive correlaticn t2 ; numbor of other soil gonstaniss- I
{noreases with the colloidal content of the acils as indicsted by the
cley and organic matter content. It ip nleo related to the Pore Space
and the Water Capacity.

The Permeability. (Vide Table F) The table gives the percolation

fate of the various moil types investigatdd in cmﬁ wator loss por 24 hra.
The figures rafer to different water pressures. Whers no fiau;as &ra
given for percolation under lowar pressures (3 and 6 a.) this indicates
that during the period of the sxperiment mo percolestion could be regordad
under these pressures. The figures are avuragps over the whole pericd
of the experimenty the perzmeability deoreased in ccursa.or tims in a
panner similar to that observed in the case of suand bitumon.nixis.

Tt will be ssen that very wide variations exist belwaen ths porco-
1ation rates of the warious soil types. Dune Sand and the Sandy soils
from the cosstal balt are wholly unsuitabdle for the forsation of an
impermeable layer;y eo i is the peat goil investigated. The 31&6!13011
from the sabara, with 10.8% organic matter conient is not very suitadle,
the water-losses being rather greater than a rate which can be economi-
cally borne. )

“Two samples from a profile of salty Tigwan Marl Soil from Beth

Yaarava wers investigated, oontaining 4.8 and 12.5% ¥aCl rtapectivwiy.
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: s $ - : : “ ! B . f 1 1 pressure : . pressure: presgure j pressure
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= Beer Sheba - A 2 . G0
June $and Asluj Rd. 10 - B6.2 L. 2.2 12.0 ” 1.3 38.4 23.3 43,0C
ie¢ Sand 13.5 - 1.34 16.85 _ ol a4 46 37 62 140 170
vese Geth Eshel 16,5 U.4 £1.31 T.63 12.0 . 15.7 0.0l 11.8 50 42.2 c.18é 0.26
, Seth Haarava o ) 2 O 0.51 £.56
isesn Merls (0 - 30 o) 16 C.25 5.2 16.6 2544 25.9 12.30 12 6u.6 64 44 0.5 5
" . Beth Haarava 2¢ 615 186.2 7.6 3.9 50,2 4.84 2c 55.8 76 0.2
(32 = GCen) +
sagalt Clay “far Zittin 22.5 15.2 12.4 61.2 6.6 . 26.6 69.3 98 . . 0.6C .92 1.1
t
b z o] i .
Terra KOEBa Jerusalen 235 1.9 24.4 7.9 45.6 15.2 ted 56.¢ 6l .18 .87
illuvis) Soil  Kzhalal 26 Sl 13.7 9.1 511 18,1 c.02 | 41 €5 9 . -ao
!
Plack Crevnic  ievara 27 0.25  2G.T  T.4 38,75 10.& 1344 BT bavi 8% ue2€ 1.3 €.2 8.5
= 140 9 1.8
reat fuleh Swarre 3 c.4 §7.5 3.2 7.2 23.52 1.0 : 3 e3 370 2,600
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The goil with the higher sult content wes found to be more pesrmeable.
It has been suggested that the addition of Full way serve to decrease
the permesbility of soile; whereas our findings in the case of these
natura! zolls are not in direct contradiction with this view, the gquan-
titative aspect of this guesticn requires farther investigatlion.

A1l the mineral soils investigated with a high olmy content (above
257) proved to have a low rate of percolation; losses of the order of less
thar 5 mm. dAnily at a pressure of 6 rmm. do not usually present a2 merious
obgtacle to the practicsl usefulness of a reservoir. %hereans such low
percolation rates mirht be expected in the heavier soile, it is surprie-
ing that the samples of Lcess with only 12% olay also fall into this range.

Tractical Application.

The need for water storage reservolre of large capacity and cheap
construction ia widely felt in various parts of the ccuntry. The sto-
raco of rain water in hilly regions as well sg in the Negev presents a
serious problemy 4in sddition, temporary storage of a2 pumped water supply
is often reeded in order t0 make a more economiocal exploitation of wells
poreible. In many such cages, the construction of s regervoir from the
conaolidatod 1ocal soil would provide the cheayest expediant.

A raguest for advice was received from Ein Hanasgiv Settlement in
tbe Beisan Valley for the construction of a& waterproof storage reservoir
from the local roll material. aberatory investigation of the soil proved
it tc be sufficiently impermeable under labolmtory conditions to warrant
ite employment as a construction matorial. fnstructions were cccordingly
siven rezarding the methed of consclidating the 20il under conditions of
optimun moisture content, consolidation to be cafried out by a2 three-ton

eheen's foot roller. Reports zns to the results of the experiments have

not yet been received.
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Concluniong.

Thati%bbfatory‘«crk earrisd out o far seems to promise natis—

fantory results for the ume of consolidated earth me an inmpervioua

layer. Field experiments are requirsd, however, to test the practical

aprlicability of tha method.
The soils investigated in the laboratory, though reprresantative,

arse ton small in number to allow sny prediotion being made on the
gultability of soilas from their known physical snd chamical comatitution.
Rany soils not naturally sultable might be improved by suitable.

treatment, i.s., tha sdeixturs of small guantities of colloidal materiale

{bsntonite) or rasins. This question requirss further investigation.

LITERATIRY

(1 PROCTOR, Sarineering News Record, 1933, pp.245 ff. 286 ff. 348 £¢. 372,

(2) AeS.ToH.
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Ref. No.

GOVIERNMIENT OFF PALISSTING

DEPARTMENT OF M[GRAT!ON

Jerusalem  umigRATION OFFIC ‘
September, 1947 .

application
1 acknowledge l'ecgg?; of your YXHHX it Le9e L7,

parents and theirfemily ——

ving attention.

JM1/2892/L7¢

regoarding-

and have to inform you that ite contents ave rocei

A further communieation will be addressed to you in due course. |

1 am SiI‘,

went servant,
——

your obg

M_l%'ji L Assistanthxmwm :
CGrT. SA611_2000—12-8-16 Director of Immigret ion :
Mr. Douis Jude Felst. . e . !, b
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