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To all whom 1t may concern.:

Be it known that I, Francois JEAN MARIE
MoNNIER DUCASTEL, a citizen of the Repub-
lic of France, lE'SldlIlﬂ in Paris, in the Repub-
lic of France, have 1m*ented certain new and
useful Impr ovements in Systems of Founda-
tions for Compressible, Submerged, or Moist
Ground, for “which EL’)pllC‘&ﬂOll has been
made in Germany May 2, 1907, and In
France June 1, 1907. -

In my U. 8. Patent No. 791,927, 1 have
disclosed a process for forming ‘foundations
by per f01 atmﬂ and compressing the ground
which is ap pllmble more particularly to sub-
merged malsh} ,or wet ground, sa1d process
COl]SIStIIl‘J 1n the for n"ratlon in the oround, by
ezxcluswely mechanical means, of a houow,

unpermeable sheath of compr essed clay, mnto |

the Interior of which the materiais utilized
for the manufacture of the piles, which are to
support the superstructure, are vigorously
rammed.  In the patent referred to the
application of the pmcess t0 srbmewed or
wet ground, 1 as muddy, neat or
malqhy gmund traversed by subterranean
streamns and the like, and in general all water
charged ground, W’ELS dealt with. Certain
owund ]10W0V91 in which foundations have
to De 111&(1@ has different layers of soll of
divers natures and only one or more of these
layers are very umstable or fluud. Thus a

soill may be encountered which is compara-
tively firm and offers a certain resistance
starting from the level of the ground, then a
layer of peaty ground which 1s very unstable
or a layer of qulclxsa;nd may be encountered
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~and then a quantity of water flowing over a
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bed of clay resting on similar ground to that
situated at the surface. It is to this general
character of ground that my plesent mven-
tion is applicable and my process will be de-
scribed with reference to foundations made
in such ground and as illustrated in the
accompanymﬂ drawings, wherein:

Figures 1, 2 and 3 show respectively, 1n
vertical section, and merely as an example,
the holes obtained in accordance with my
invention; and Figs. 4 and 5 show, still as an
example, two other forms of holes made
according to my invention.

Referring to the drawings, according to
my mventlon bv the use of a boring plle—
clr; iver, a hole 1s made in the ground by com-
pr essmg it laterally, and from top to bottom,
or downwardly, without utilizing any sheath
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earth is reached. HKrom this moment, and
before each blow of the pile- dIivel there 18
thrown to the bottom of the hole a q'u antity
of clay which, by continual ramming, is
Caus“d to consolidate and form the walls or
impermeable sheath a, which clay will also
combine and .onsolidate with the said un-
stable or soft earth b surrounding saic
sheath ; and this addition of clav 1s contmhuh
until a more resistant layer of soill is again
encountered. Yhen sm,h 1s the case, “the
deepening of the hole 18 continued without
any sheathing or lining material beimng
added. When cood £rou ind is reached, on
which the w“mht of the construction may be
supported, or a depth which is recognized to
be suflicient for the establishment 01 the pile
intended to carry this weight, the bo sttom 18
formed and the hole is filled up exactly in
the man nex set forth i my 10111191 patent.
Obvicusly, ground for med of layers of soil
of different natures may be frequently cn-
countered, and mention has just been made,
but only as an example, of a case in which a
layer of unstable groi md is interposed be-
tween layers of miore resistant or stable
oround, as in Fig. 1; but, this layer of un-
stable oround may be either at the mouth of
the hole, as in Tg. 2, or above the firm
oround on which the foundations are to be
based as in Fig. 3. 1n these figures, A indi-
cates the hole formed as described. If, n

the course of the boring of a hole, two or

more isolated layers of gIOL,Ild which are
more unstable or hable to slip, alternating
with more resistant layers, are encountered,
recourse 1s had to sheathmg as many tmles
as are necessary, asin Kigs. 4 and 5, w wher em
the additional sheathing 1s indicated by
and the surrounding unstable ground b ?)"
Although the process described in” the
foregoing 1s particularly eflfective for the
formation of foundations in unstable oround
of the nature mentioned, it will be under-
stood that it can be equal]y well employed
in dry unstable ground, as, for mstance,
oround composed of rubble or spoil unsuit-
able to be used for forming a hole, unless re-
course be had to the use of tu bbmg or a total
or partial sheathing. Moreover, 1 have
mentioned clay as 1eiel*ab]e for forming
the sheath; but, it is evident that the in-
vention will not be changed 1f there be sub-
stituted for this material, for the formation
of the sheath, either totally or partially, any

or lining, unfil a layer of unstable or soft | argillaceous E‘&I‘th or any other materials
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like, or even ordlnarv eart.

ally ra ammed into the hole in ord

acdapted to vleld the same result. Tor 1n-
stance, marl, cement, beton, mortar and the
1, may be used.

Mv invention also includes, as a part of
the process, when found necessary or desir-
able on account of the character of the

oround, the wuse of coarse material such,

for mstance as rubble, or as hlar, energetic-
er to force
said material out laterally, and then adding
the material intended to fozm the sheath

* wholly or partially. This material will be
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tight wall of

or slipping o

used when foundations have to be made in

peaty ground, quicksand and other like

oround, or In the oround traversed by un-
~stable layers ol this kind.

The sinking of the hole is carried on gradu-
ally by ramming 1n succession hard mate-
rials, and material intended to be INCOITO-
rated with the latter and to form the water-
the hole. QOwmng to this way
of proceeding, there is forn ned in unstable
mm:ld in addition to the imper-
meable Shea, th, a smt of consolidation of the
oround, mndeung the application of the
process more practical.

I declare that what T claim is:

1. The method of forming foundations in
eround having strata, of stable and unstable
ma’mrml 0011101181110' sinking a shaft there-
In by compressing later ally the stable mate-
rial; mixing with the unstable material when
reached a substance which will consolidate
the same and form therewlth an imperme-
able sheath; compressing laterally the con-
solidated material so as to form thereof an

o
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impermeable sheath and filling in the shaft

with foundation ma,‘terml

2. The method of forming foundations in
ﬂ'lound having strata of stable; and unstable
mateu‘ﬂ comprising sinking a shatt therem
by Compresmw the material, forming the
stable strata,

downwardly and laterallv
mnser tmm 1n the shaft, when unstable mate—

r1al 1s. encountered material capabie when

compressed of 10]:'11’11110 an 1mpermeable
sheath; compressing said inserted material
downwardly ‘and hteraLy' and filling in the
shaft with foundation material, svbc;tan—
tially as described.

3. The method of fmmmn foundations in
oround having strata of stable and unstable
material, comprising sinking a shaft there-
in by 00111{11 essINg the mf’otenal iormmw ‘t
stable strata, downwardly and later ally; 1n-

serting in the shaft, when unstable materml
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1s encountered, comsﬂ il ilmﬂ material; then

forcing said f1111110* matellal out htemllv,-

then 1118@11311]0 in the shaft material capable
of forming

displace it downwardly and laterally; and

| _then filling the shaft with foundation mate-

rial, svbstammlly as described.

In witness wher eof, I have hereunto swned
my name this 28th: d:w of May 1907, in the
presence of two subscribing Wltnesses o

TRANGOIS JEAN MARTE MONNTER I}UCASTLL

Witnesses:

ALPHONS MEIEAU
H. C. Coxe.

an 1mpervious sheath; then
compressing this inserted material so as to
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