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The invention relates to the lowering Into soil
up to the reouired depth of foundatlonal con-
structions that have been previously constructed
in their entirety or in part-—as for example the
section of a tunnel, a quay foundation, or any
foundational constmiction in general with a com-
paratively large basic surface—by means of
washing away the supporting soil.

The lowering of piles and sheet pilings accord-
ing to the jetting method whereby by means of
a supporting jet the resistance of the soil is so
diminished that the pile or sheet can be intro-
duced Into the soil through its own weight or by
loading, for example with the help of a drop
hammer—is well known and in general use.

The Invention, however, relates to the lower-
Ing of a foundational construction with a com-
paratively large basic surface into the soil up to
the required depth, and is particularly effective
when an even distribution of pressure over the
underlying soil is of major importance.

The soil may be excavated, for example to
within 1 M of the required depth and is as far as
possible flattened. Then the foundational con-
struction is placed and lowered Into position, or is
wholly or partly constructed on the spot. There-
after a liquid Is led under the construction in sup-
ply pipes that have been previously provided. If
this is properly done, the sand will be washed
away allowing the constructicn to sink.

Such a method, however, required special pro-
cisions. Since irregularities in the previously
flattened soil cannot always be avoided, espe-
cially when the flattening has to be done under
water, and moreover since soil is not, as a rule,
homogeneous, an unequally distributed pressure
is usually Inevitable, causing very great extra
strain to the foundation, as for instance in the
case of a very long tunnel scction. Besides, if
the llquid were then to be supplied, there would
be the difficulty that the water would flow along
quite irregular paths of the least resistance which
cannot be ascertalned beforehand, so that the
soil would not be washed away evenly over the
whole surface. Consequently, the right position
and an even pressure for the construction on the
soil would not be obtained.

Therefore, according to the invention ribs,
preferably with a triangular cross section, are
fixed to the base of the construction. When a
foundational construction provided with such
ribs Is lowered on to soil that has been previous-
ly flattened or dredged, these ribs penetrate the
soll to a certaln depth. Hereby the immediate
advantage is gained, namely that the pressure of
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the construction is much more evenly distributed
over the underlying soil surface; eventual irregu-
laritles in the soil now exercise far less Influ-
ence on the distribution of pressure, so that there
1s less likelihood of extra strain in the construc-
tion,

When the ribs do not completely penetrate into
the soil,—which 1s entirely a matter of adjusting
the form and the distances between each rib to
the welght of the construction and the substance
of the soil,—channels are formed by the ribs and
the surface of the soil. If liquid is now led under
the foundation it wil! find an outlet in these
channels. When the velocity of the Hquid is suf-
flclently high, soil will be carried away by it.
Such displacement of the topmost layer of soil
between the penetrating ribs causes an increase
In the pressure per surface unit of soil: equilibri-
um is consequently disturbed, and the construe-
tion sinks until a new equilibrium has been ob-
tained. This process generally takes place con-
tinuously, and is earrled on until the required
depth has been reached.

Since, the ribs, and consequently also the chan-
nels limited by them are regularly distributed
over the whole of the base of the construction,
and since the liguid generally flows through all
the channels stmultaneously, uniform penetration
and almost the same soil pressure is obtained all
over,

Moreover, to ensure that pressure is evenly dis-
tributed along the whole length of a rib, the re-
moval of soil from the channel itself can be ef-
fected regularly. The further one gets from the
beginning of the channel, the greater will be the
velocity of the liguid required to transport the
soil, This determines the width of the channels
which can be ascertained by experiment. The
necessary decrease in their widths may be ob-
talned by fllling them up at the top, increasing
towards the direction in which the liquid flows.
The velocity of the liquid therefore increases to-
wards the ends.

It is also advisable to take steps to ensure that
the stream of the liquid is properly directed into
the channels, and that it is as free as possible
from strong or mutually very different eddies,
e. . In each channel a number of stream direc-
tors may be placed parallel to the length of the
channel,

By dividing the number of ribs into at least 3
groups to which the liquid can be supplied Inde-
pendently, the foundation can be lowered as de-
sired; and even the stream of liquid for each
channel can he reguleted.
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For the application of the above Invention it s
desirable to have fairly homogenecus soll which
can be easily washed by the liquid. Less con-
venlent soll may be replaced in advance by one
that 1s more suitable, e.g., by sand.

To avold subsequent sinking caused by further
penetration of the ribs owlng to great loads,
the pressure on the soil durlng or Immediately
after the penetration of the ribs may be increased
beyond the maximum that the bullding is ex-
pected to welgh on completion. In addition the
channels as well as the spaces adjoining the sides
of the foundation may be filled up, for Instance
with concrete.

The liquid can be led from an axlal rib to hoth
sides by means of channels. But this can also
be done from one, or from two opposite sides of
the foundational construction, whereby In the
first case all channels end on one side, and in
the second case alternatively on opposite sides.

If an axlal rib is applied, by making the ribs
on the one side opposite the channels on the
other side of said axlal rib, and by arranging
that most of the liquid for the one channel is
supplied from the opposite rib on the other side
of the axial rib, the width of this axial rlb may
be decreased.

The Invention also Includes within its scope
constructions which can be sunk into the soll ac-
cording to this method and furthermore a sep-
arate supporting plate provided with ribs which
may be substituted for the specially made lower
portion of the construction, and on which there-
fore the construction can be placed.

In the accompanying drawing two applications
of the invention are {llustrated, namely with, and
without the separate supporting plate.

Fig. 1 shows & cross section of a concrete block
with two adjoining tunnel trafiic roads;

Fig. 2 shows part of the vertical section along
the line II—IT of Fig. 1;
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Fig. 3 shows part of the horizontal section along
the line TIT—TIT of Plg. 1.

As the bottom of the tunnel in the drawing
there is a lengthwise axial rib 2 of which the
cross section 1s a triangle with its base upper-
most, from which axlal rib ribs 8 with the same
crogs section extend to both sides, forming chan-
nels between them.

Through a fllling 5§ on the upper side (Fig. 2)
which increases towards the ends of the channel,
the width of the channel decreases towards lts
ends. Experiments have shown that thereby the
soll 6, which owlng to the welght of the con-
struction | partly presses into channeis 4 and
thus closes them underneath, Is carried away
very evenly.

From the axial rib 2 by means of a partition 8
and stream directors 9 the liquid supplied by tubes
1 is made to flow outwards to both sides through
the channels 4 as indicated by the arrows. An
additional supply nozzle is shown by 10.

The part of the body located underneath the
line Il (Fig. 1> may be a separate supporting
plate provided with ribs upon which the con-
struction is placed, which in that case hag a flat
base; notches or the like which have not been
indicated on the drawing may be provided to keep
the construction in correct position on the sup-
porting plate.

When the specially constructed lower portion 2
forms part of the construction I, the tubes T may
be arranged in the middle as Indicated by 71°.

According to Fig. 3 there 15 a cross partition 13
dividing the channels into four groups (4, (5,
(6 and (7. If e.g.the rear or the right side of the
construction should sink too far, less or no liquid
at all Is supplied to the groups 14—I5 and 15-—16
respectlvely.

BERNARDUS HERMANUS
HENRICUS ZWEERS.
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