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ABSTRACT: An elongated element, such as a foundation pile 
or a tube for casting a concrete foundation pile in situ, 
adapted to be driven in the ground, in particular by vibration, 
together with a shoe, and comprising at least one supply pipe 
connected with the outer wall of the element, extending in the 
longitudinal direction of the same, terminating near the lower 
end of the element, and connectable at its top, through a 
supply valve, to a source of a pressure medium, in particular 
water under pressure. Each supply pipe, respectively, is pro 
vided at its lower end with means preventing a penetration of 
earth into the supply pipe substantially completely when the 
supply valve is closed, but allowing a discharge of the pressure 
medium from the supply pipe when the supply valve is open. 
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ELONGATED ELEMENT TO BE DRIVEN INTO THE 
GROUND TOGETHER WITH A SHOE 

BACKGROUND OF THE INVENTION 

When an elongated element provided with a shoe, such as a 
foundation pile or a tube for casting a concrete foundation 
pile in situ, is driven into the ground, for instance by vibration, 
the desired depth can often only be reached if a sufficient 
hydraulic overpressure is present or may be artificially 
generated. 
For the latter purpose, it is known to provide an element of 

the above-mentioned kind with at least one supply pipe, con 
nected with the outer wall of the element and extending in the 
longitudinal direction of the same. This supply pipe terminates 
near the bottom of the element, and is connectable at its top 
through a supply valve to a source of a pressure medium, in 
particular water under pressure. 
* This pressure medium serves to achieve an artificial reduc 
tion of the contact pressure of the ground particles un 
derneath the shoe. Furthermore, if the pressure medium is a 
liquid, such as water, the liquid ascending around the element 
will carry away the ground particles, whereby space is ob 
tained for the volume occupied by the element. However, 
since the pressure medium flows away in this case, it must be 
supplied in large quantities in order to increase the pressure in 
the ground pores and to reduce the contact pressure of the 
ground particles to such an extent that the element may be 
driven further into the ground. In addition, the use of a liquid 
pressure medium involves a considerable spoilage of the build 
ing site by the liquid discharged along the element, and in par 
ticular by the deposition of the ground particles carried along 
with this liquid. 
Moreover, with the known elements, it is not possible to in 

terrupt the supply of the pressure medium periodically during 
the driving process, because the earth would penetrate into 
the supply pipes during such interruptions, whereby the pipes 
would be clogged and a further supply of the pressure medium 
would be rendered impossible. On the other hand, the ground 
structure is frequently of such a nature that it is not only un 
necessary, but even harmful to supply the pressure medium 
during the entire driving period, because in soft ground layers, 
and especially in clay and sludge layers, the supply of a liquid 
pressure medium has the disadvantage that too much ground 
is carried away, and the ground surrounding the element is 
heavily disturbed, so that the element is no longer entirely en 
closed by the ground. 

SUMMARY OF THE INVENTION 

The invention has the object to provide an element of the 
above-mentioned kind whereby the said disadvantages are ef 
fectively removed. 
According to the invention, each supply pipe, respectively, 

is provided at its lower end with means preventing a penetra 
tion of ground into the supply pipe substantially completely 
when the supply valve is closed, but allowing a discharge of 
the pressure medium from the supply pipe when the supply 
valve is open. 
The invention also comprises a method of driving said ele 

ment into the ground, in particular by vibration. 
According to this method, the supply valve is periodically 

closed during the driving process. 
In a preferred embodiment of the method according to the 

invention, the supply valve is closed at least during the initial 
period. Since no pressure medium is supplied during the initial 
period of the driving process, the element is tightly enclosed 
by the ground, and the diameter of the region in which the 
ground displaced by the element is incorporated by densifica 
tion is considerably increased. A leakage of the pressure medi 
um supplied during the remaining portion of the driving 
process is effectively prevented in this manner, so that the 
quantity of the pressure medium introduced into the ground is 
accurately defined, and the required reduction of the contact 
pressure of the ground particles may be obtained with a 
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minimum consumption of the pressure medium. If the pres 
sure medium is a liquid, the spoilage of the building site is also 
effectively reduced. 

BRIEF DESCRIPTION OF THE DRAWING 

The invention will be further described with reference to 
the drawings, showing some preferred embodiments. 

FIG. 1 is a partial longitudinal section of an element accord 
ing to the invention. 

FIG. 2 is a top view of the shoe of the element as shown in 
FIG. 1, wherein three supply pipes have been schematically in 
dicated. 
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FIG. 3 is a longitudinal section of the lower end of a modifi 
cation of the supply pipe. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

FIG. 1 shows a portion of a tube 1 which is adapted to be 
driven into the ground, in particular by vibration, together 
with a loose shoe 2. The tube 1 serves as a mould for the cast 
ing in situ of a concrete foundation pile, and is afterwards 
removed. 
The tube 1 is provided on its outside with a plurality of 

supply pipes 3 for a pressure medium, in general water under 
pressure; these supply pipes are spaced at equal distances 
along the periphery of tube 1. Three supply pipes are shown in 
the drawings. The supply pipes 3 are attached, for instance by 
welding, to the outer wall of tube 1. As appears from FIG. , 
the lower ends of the supply pipes 3 may be offset to the out 
side, at their top, the supply pipes 3 are connected, through a 
supply valve, to a source of the pressure medium. 
At its lower end, each of the supply pipes 3 carries an outlet 

nozzle 4, screwed into a nipple S; the nipple 5 is screwed into 
the lower end of the supply pipe. The outlet nozzle 4 has an 
outlet channel 6 with a reduced diameter, whose lower part 7 
terminates immediately underneath the loose shoe 2, and is 
downwardly inclined toward the axis of tube 1. 
A back pressure valve 8 is arranged above the outlet nozzle 

4. The valve 8 comprises a spring 9 supported by the outlet 
nozzle 4, and exerting an upward force, through the inter 
mediary of a pressure member 10, on a spherical valve body 
11, whereby the latter is pressed against a valve seat 12 pro 
vided in the top face of the nipple 5. 
When the supply valve at the top of the supply pipe 3 is 

open, the valve body 11 is lowered by the overpressure of the 
medium, which may amount to 10 atm., so that the pressure 
medium is discharged through the outlet nozzle 4. As soon as 
the supply of the pressure medium is interrupted, the back 
pressure valve 8 is immediately closed, so that a penetration of 
earth into the supply pipe is substantially completely 
prevented. 
As appears from FIG. 2, the peripheral edge of the loose 

shoe 2 is provided with recesses 13 partially enclosing the out 
let nozzles 4. 

FIG. 3 shows a modification of the supply pipe 3. A sleeve 
14, made of a porous material, such as sintered bronze, rests 
against a shoulder 15 formed in the supply pipe 3, and is 
retained by a plug 16 screwed into the lower end of the supply 
pipe. The interior of the sleeve 14 is in open communication 
with the interior of the supply pipe 3. Outside the sleeve 14, an 
outlet channel 17 has been formed in the wall of the supply 
pipe 3. The channel 17 terminates immediately underneath 
the loose shoe 2, and is downwardly inclined toward the axis 
of the tube 1. 
The porous sleeve 14 passes the pressure medium, but 

prevents the ground from penetrating into the supply pipe. 
This embodiment is possible because the force of the 
discharged jet of the pressure medium does not play any sig 
nificant part. 
The invention makes it possible to interrupt the supply of 

the pressure medium periodically during the driving process 
without any danger of a clogging of the supply pipes by the 
surrounding earth. 
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Preferably, the supply of the pressure medium is interrupted 
during the initial stage of the driving process, so that the tube 
1 may be tightly enclosed by the ground, and any leakage of 
the pressure medium during the remaining portion of the driv 
ing process is effectively prevented. Thus, the required reduc 
tion of the contact pressure of the ground particles is obtained 
with a minimum consumption of the pressure medium, and a 
spoilage of the building site with overflowing water is 
prevented. 

Furthermore, the supply of the pressure medium may be 
stopped immediately before the required depth is reached, so 
that a sufficient densification of the ground underneath the 
shoe 2 may be obtained, which is necessary for adequate car 
rying of the final foundation pile. 
The invention is not restricted to the embodiments shown in 

the drawings, which may be modified in various ways within 
the scope of the invention. For instance, the invention may 
also be applied to a prefabricated foundation pile. 
What is claimed is: 
1. In combination, an elongated foundation pile element 

having a shoe at the lower end thereof, for casting a concrete 
foundation pile in situ and adapted to be driven into the 
ground by vibration; and at least one supply pipe connected to 
the exterior of said element and being coextensive therewith 
along its longitudinal length, said supply pipe terminating ad- 2 
jacent the lower end of said element, said supply pipe being 
connected at its upper end to a source of liquid pressure medi 
um adapted to supply said pressure medium to said supply 
pipe in an intermittent manner during the driving of said ele 
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4 
ment, a pressure medium outlet nozzle in said supply pipe at 
the lower end thereof, said nozzle comprising an axial channel 
and a liquid outlet channel extending obliquely from said axial 
channel and being directed toward the longitudinal axis of said 
element and having an outlet orifice terminating immediately 
adjacent and below said shoe, and means in said supply pipe in 
the lower region thereof for permitting a discharge of said 
pressure medium from said supply pipe through said nozzle 
during periods of supply of liquid pressure medium to said 
pipe, and preventing penetration of ground particles into said 
supply pipe upon cessation of liquid pressure medium flow 
through said pipe. 

2. The combination as claimed in claim 1, wherein said last 
mentioned means comprises a ball check valve, vale seat 
means in said supply pipe, and resilient spring means biassing 
said valve toward said valve seat means into normally valve 
closed position, said valve being adapted to open in response 
to liquid pressure medium flow through said supply pipe, and 
close upon cessation of pressure medium flow so as to prevent 
ground particles entering said supply pipe. 

3. The combination as claimed in claim 1, wherein said last 
mentioned means comprises a sintered bronze, porous sleeve 
member interposed between the interior of said supply pipe 
and said outlet channel, said liquid pressure medium being 

5 conveyed through said sleeve member toward said channel 
during periods of pressure medium flow, and preventing entry 
of ground particles into said supply pipe upon cessation of 
liquid pressure medium flow through said pipe. 
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