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My pr esent invention reletes te processes of
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| tmn a non.-porous tOp sectmn restlng upon saad' |

drammg water from a watery ground and to |

drainage piles for carrying out these processes.

My present invention is particularly adapted
for drainage of water from watery soil or ground
having a low water permeability, as for instance
clay and clay-containing soils. |
- It is an object of my present mventlen to
expedite drainage of water from ground and sozls
of the above described -type. |

It is a further object of my present mventmn
to obtain more complete drainage of water from
watery ground or soil than was p0351b1e hitherto
by known methods. L

It is another object of my present mventmn
to provide new means for draining- water, par-
ticularly new types of drainage piles, by which
‘it is possible to carry out my new processes par-
tleulerly well,
- With the above obgects in view, my present in-

vention mainly consists of a process of draining

water from watery ground by - ma,kmg within
this watery ground at least one pPOrous pile ex-
fending downwardly into the ground.

In accordance with a preferred embochment Of_'

10

20

23

Iy present invention, my new process is carried

out by making w1th1n the watery ground at least

one porous pile extending dewnwardTy within
sald watery ground, and exertmg pressure on

said watery ground around said porous pﬂe 50
as to force said water contamed in said wetery
ground to enter sald porcus pile and to travel
within the same to the surface ef se1d wetery
ground.

Partlcularly good results we1e obtemed bv
making within the watery ground at least one
downwardly extending hole, filling the same with

a porous matverial so as to fmm within said hole

a porous pile extending downwardly Wlthln said
watery ground, and exerting pressure on sald
watery ground around the thus formed porous
pile, thereby forcing water contained in seld
watary ground to enter said porous pile and to
travel within the same upward to the surface of
said watery ground.

‘vVarious types.of drainage pilés rmght be used |

for my above defined precesses ‘Thus, for in-
“stance, it is possible to use a drainage pile which
consists entirely of loose porous material. How-
ever, better results were obtained by- using" a
dra,mage pile composed of ‘a porous bottom: sec-
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porous bottom section, and long1tud1na1 passages:
through said non-porous top section reaching:
from said porous bottom section to the opp051te-

end of said non-~-porous top section.

After the water has been dramed;from the,
watery ground by my new processes with the

above described drainage piles .as proposed by

me, it is advisable to prevent unde31red Shlftll’l“‘-'
of the drained ground due to the loese porous
material incorporated thereln by 1nJectmg a
hardening binder fluid into this loose porous ma-
terial, i. e., into the porous pile or piles after the -
watery ground has been drained, thereby . herd-,
ening the loose porous ma,terml and the piles
composed by it. .

- The novel fee,tures Whlch I con81der as cha,r-_
acteristic for my invention are set forth in par-
ticular in the appended claims. ‘The mventmn
itself, however, both as to its construction and -
its method of operation, together with add1tmnal |
objects and advantages thereof, will be best un-
derstood from the -following descrlpuwn of spe-
cific embodiments when read in connection mfh
the eceempanymg drawings, in which: ..

. Fig. 1 is a vertical sectmn through an arrange-
ment for draining Wetely soil by means of porous'
plles of the type proposed by me;: |
- Fig. 2 shows three steges in the pr oductmn of

| e. Dborous pile; and

TFigs. 3 to 10 show Vertlcel seetlons through
various modifications of the pereus piles shown
111 Flgs 1 and 2.

Figure 1 represents soil reclaamed by ﬁllmg up
a bay at the seashore. The soil formerly under
water consists of very fine silt (. The weight of-
the fill 2 subJeets this to hlgh compression in dl-,
rection of arrows a, but the packing effect is
normally very slow beeause of the low permes-.
bility of the soil {. The manner of construction
and application of the porous piles 3 makes it
possible to remove the water easily through the
drains afforded by the piles, utilizing the pres-
sure in direction of the arrows a to accelerate

the draining ﬂow of the Water as 11'1dlceted by ._
the arrows b.

~ The compression of the sell resultine‘ fro‘n
incorporating intoe it g large quantity of.- sand,
will operate in the same direction as the pressure
01. the fill 2 and accelerate its action. | |

~The hole made in the soxl to. recewe a plle is
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preferably produced by ramming rather than by
excavating.

Furthermore, it is of advantage fto construct
the pile by forcibly ramming the sand into the
soil, i. e. by subjecting the sand ot shocks in
order to force it into the soil. By temporarily
eliminating or reducing internal friction, and by
setting up pressure waves in the soil, such shocks
may also expedite the expulsion of water.

Figure -2 shows -a ‘method of ‘making -a porous
pile: A pipe 4 is driven into the soil down to the
desired depth, preferably by pounding with a

10

ram 5 on a plug 6 arranged at the bottom end of

the pipe.
concrete is knocked out when the pipe réaches
the desired depth so as to form the base of the
pile underground; then sand or -similar loose ma-
terial is introduced into the tube, and the pipe
is removed while ramming the same to form the
porous pile 7. The sand may be introduced in ‘an

of the soil.

The term “sand’” as used above is to be under- |

stood to define separate particles of any Sub-
stance forming a porous -mass.

‘Where the watery ‘soil of low permeability 1s
not ‘already subject to ‘an ‘existing pressure, 2
load—indicated in Fig. 3 by arrow c—may be ap-
plied o ‘the porous pile 8 thus exerting pressure
on the surroiifding ‘soil and accelerating the
drainage ‘of water along the peths indicated by
arrows b.

THe pile accerdlng to my present invention
may also consist of a lower porous section 9
rarmnmed mto the $oil a8 shown in Fig. 4 and an
upper Hon-<porous section 1) prefabricated, e. g.
of non-pbrous concrete; this upper section {9
iz provided with one or more lengltudlnel pas-
sages 11,

It is Blso posSIble to prefabricate the entire
pile as shown in Fig, 5; this pile ¢onsists e. g. of
4 ‘porous concrete sectmn {2 ‘and a non-porous
section {3, the letter being provided with drains
{5,

‘Obviously, a pile may also consist of a still
larger niimber of sectlens—-alternetely DPOYOUS
and non-porous; the latter have to be prev1ded
with conduits. It may also be prefabricated in
one piece.

Figure B shows a drainage pile completely

rarithed into ‘the soil, section 15 being of sand or
the like porous material and section 16 consist-
ing of concrete. The perforated pipes i1 are
prewded for drainage of the water. These last
may simultaneously form the Jongitudinal mem-
bers of o reinforcing framework. -

It the pile is subsequently to carry a permanent
load, a -binding fluid of a2 suitable kind may be
added after a sufficient degree of drainage of
the soil has been obtained, in order to form a
foundation p1er This hardening fluid may be
introduced through. the perforated conduits pro-
vided in the porous pile, €. 8. through the COnN-
dults {1, 14 or the pipes (1. |

Flgure 7 shows a. pile having a base {8 rammed
into the soil and a prefa.brleated non-porous core
I3, e. g. of reinforced concrete, anchored by
means of projecting prongs into concrete poured
on top of the base 18 belore removal of a sur-
rounding pipe: this pipe has been previously in-
troduced into the -soil as described -above. Dur-
ing the removal of this pipe, the Irce space
around the core 19 is filled with sand or like
porous material 26, preferably by ramming.

Fig. 8 shows & similar drainage piie, but pro~

This plug 6, which consists of stone or
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aqueous suspension so as to resist the pressure

25

40

50

60

70

76

this tigid eleme

4

vided with a load 21 applied through an annular
crown 22. In this manner pressure is exerted on
the surrounding soil, and the pile, particudarly
its porous section, adapts itself completely to the
packing of the soil. Drainage of the water is
effected by means of conduits 27 provided in the
crown 22 or in the periphery of the core (8. The
centering of the crown 22 is assured by the core
9. Such a drainage pile is especially suited for
sustaining -a. permanent joad.

The core 19'may be réplaced “by a’shaft of con-
crete poured on location, e. g. by means of g tu-

‘bular mold arranged inside of the above de-
| _scrlbed ramming tube which serves 10 produce
in ‘tHe soil the hole necessary for the pile,

In case a load -is applied to the drainage pile,

and the upper 1ayer of the ground is such as to
‘produce s tendéncy towards excessive lateral dis-

placement of a material such as sand, this dis-
advantate may be overcome by the use of a rigid
element (such as 10, 13, i6, 22) to form the up-

| '--permest section of the pile.

It is also possible as shown in Fig. O to drive
t into a mass of sand 23 intro-
duced into the hole formed in the soil, using such.
forms &g sHown in Figs. 9 'and 10, i.e. i plug in
the form of 4 ‘eylinder 24 ‘or ‘a cone 25 topde
by a’cylindrical head 28, this plug Being provided
with radial coriduits opening into at least one

vertical passage.

Obvicusly the porone piles, accerdmg to ‘my
present invention, may be dekighed in 3 ‘gréat
variety of shepes a1l ‘constituting POTOUS piles
permitting vertical drainage of water from the
soil accelerated by pressure exerted upon it

T4 will be uhderstood that each of the €lements
deserlbed zbhove, or Two or more together, Mmay
also find a useful application in other types of
processes of eliminating water from materials
differing from the types described above.

YWhile T have iilustrated and déscribed the

invention as -embodied in drainage protesses, I
do not intend to be limited to the details shown,
since various modifications and st ucturel

. changes ay be made without ‘departing in any

way from the spirit of my invention.

Without further anaiysns the foregoing ill
so fully reveal the gist of my invention that others
can by applying current knewledge readily adapt
it for various applications without ennttmg fea-
tures that, Trom the standpoint of prior art,
fairly constifute essential charecterlstles of the
generic or specific aspécts of this invention and
theréfore, such adaptations should and are in-
tended to be comprehended within the meaning
and range of equivalence of the following claims.

What I claim as new and desire to secure by
Letters Patent is:

1. -A porous draining pile, eempusmg in com-
bination, a central non-porous core; 2 porous
body surrounding said central nen-perous core
except the upper portion thereof; a cerown ar-
ranged above said porous body and surreundmg
the upper portion of said central noNn-porous
core; and conduits in said crown.

9. A porous draining .pile, comprising in com-
bination, a cenfral non-porous core; a POrous
body surreundmg said central non-porous core
except the upper portion thereof; a crown ar-
ranged above said -porous body and eurroundmg
the upper Dpor tion of said central non-porous
core; Jload resting on said crown: and conduits
in-said crown.

3. -A porous draining plle comprising in coms-
bination, & base rammed into the soil; a pre-
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fabricated non-porous central core arranged

above said base; reinforcements in said core pro-

jecting into said base; a porous body surround-

ing sald central non-porous core except the
upper portion thereof; a crown arranged above

sald porous body and surrounding the upper
portion of said central non-porous core: and
conduits in said crown. |

ANDRE PAUL JOURDAIN.
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