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Method for vertical displacement of masses, in particular 
soil :masses and device therefor 

The invention relates to a method for the 
displacement of masses, in particular soil' masses, under­
neath ehe earth's surface. 

Such a method is in general known, 'in particu-
5 lar for the dumping of polluted materials or for the 

storage of undesired materials in a natural cavity or 
artificially created cavity, which is_ suitable for the 
reception of such materials. 

In the state of the art several techniques are 
10 known for this deposition under high pressure. 

The German publication 39.01.920 describes a 
device for the transport under a high-pressure of unwan­
ted materials under the earth's surface. 

This high pressure can result in the expansion 
15 "of the existing materials with the resultant upliftment 

of the surface. This upliftment of the possible creation 
of failure seams are extremely difficult and expansive to 
predict of control. Further.difficulties in this applica­
tion are. that these unwanted materials have to be trans-

20 ported over a considerable horizontal distance before 
they can be inserted. This causes considerable costs and 
environmental burden. 

In the oil exploitation secto~ it is also known 
that residual products are returned under pressure to 

25 c.heir original place by means of the already available 
oilpump, said pump having been used previously for the 
extraction of the oil. 

~hese known methods rely on the creation of a 
free space underneath the earth's surface in order to 

30 fill it up with the undesired substance. 
These spaces underneath the earth's surface are 

rather limited or difficult to access and often not 
available for the mentioned purposes due to for example 
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rock formations or other soil ~,ayers difficult to pene­
traee. 

It is obvious that if it is necessary to create 
a cavity in order to fill it up, extra costs and great 

5 delays are involved. 
The object of the invention is to ~mit these 

drawbacks. 
For reasons of clarity in the description and 

in the claims of the invention mass A will be ref erred to 
10 as the mass which has to be moved away from its original 

place and whfch has to be inserted underneath the earth's 
surface in a particular site. This site will be referred 
to as site B. Site Bis positioned under~ea.th·a soil mass 
o· and above a soil mass C. 

15 In this manner the invention provides a method 
for the displacement of a mass A under the earth's surfa­
ce and undeJ:neath a soil mass C to si~e B, said method is 
characterized in that, the soil mass c is mainly trans­
ported vertically upwards. 

20 In another method according to the invention 

the_displacement of mass A to site B will cause a verti­
cally downwards movemen~ of mass D. 

It is a further objective to provide a method 
wherein mass A will be stabilized when inserted in site 

25 B. According to the invention a method is provided whe­
rein mass A will be mixed with soil mass C or/and soil 
mass D when inserted due to a mixing device or due to the 
pressure and the kinetic energy of mass A. 

This provides a solution to the above mentioned 
30 difficulties and also provides as alternative means using 

techniques.already developed and patented by the appli­
cant. This technique has ehe ability.to distrib~te the 
disposal mater~als, treated or untreated for example. 
below the seabed and by careful use of the mixing device . 

35 t:.he high pressure energy is dissipated into the niixing 
process and it is not required to create a cavity. The 
benefit of this is that gradual controlled upliftrnent 
·occurs and no failure seams can occur. 

,,. 
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It is another object of the invention to shift 
a mass A which is lying on the earth's surface above soil 
masses c and D. The vertical displacement of mass A will 
cause an upliftment of soil mass C. The soil mass C, due 

5 to this displacement, can provide better surface charac­
teriscics and can therefore be suitable as a foundation 
for buildings, pavement, etc. 

These methods according to the invention can be 
applied to many kinds of soils where there are no severe 

10 geological or/and geophysical restrictions. 
In a pref erred embodiment of the method accor­

ding i:o the invention it is possible to change the compo­
sition of mass A. The composition of mass A;. can be chan­
ged to any desired composition, for example ror stabili-

15 zation or for compacting the soil. An example is to make 
a mixture of mass A and other soil components such as 
sand or clay, or even an addition of a previously produ­
ced stabilisator, such as cement and possibly some water. 

Another advantage of the method according to 
20 the invention is the applicability of .the method not .only 

onshore but also off-shore. A p~eferred_embodiment of a 
method according to the invention is the application in a 
marine env~ronment. A dredger can then easily fulfil all 
the necessary functions for the transport and the pum-

25 ping. 
The insertion of a mass A underneath the .water 

surface creates the possibility of an improvement of the 
seabed, for example: stabilization that can eventually 
support a construction built later on t:he seabed. 

30 The invention also relates co an apparacus, 
which is designed to carry .out the me~hod acc~rding to 
the inveneion. The apparatus comprises means for the 
displacement of the mass A, which comprises means for 
taking up mass A, means for the transport of mass A and 

35 means for the insertion of mass A under the surface. 
The apparatus and the method ~ccording to the 

invention will further be explained ref erring to the 
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drawings wherein embodiments of the inv~ntion are clari­

fied. Herein is: 

- figure 1 a vertical sectional view of a 
preferred embodiment in an onshore application; and 

5 - ~igure 2 a perspective , partially vertical 
sectional view of a embodiment in an off shore applica­
tion. 

Ref erring to the drawings the numerial l indi­
cates an arrangemenc for the vertical insertion or dispo-

10 sal of a mass A in a soil 2. Mass A is transported by 

lorry 3 and is tranferred through a pumping device 4 to a 
treatment unit 5, wherein several manipulations can be 

applied to the mass A. A treatmenc of a mass A is in 
particular preferable when the composition of a mass A 

15 can be improved or can be stabilized, for example incap­
sulated, before the mass A is inserted ~n the soil. The 
treated mass A will then be transferred via a high pres­
sure pump 6 to a inserting device 8, which is provided 
with a pump and a piping-assembly which is connected to a 

20 frame 7. Mass A will then be inserted iri a site (site B) 

9 wherein a rotor 13 of a mixing device 10 preferably 
acts for the mixing of mass A with the adjacent soil 
masses (above named soil masses c and D) • 

A 'lltj.xing device is not essential to the inven-

2 S tion. The pressure force on mass A created by the pump 

device shall mix mass A to a certain ~xtent with the 
adjacent soil masses C, D. 

The mixing device 10 comprises a fixed frame 11 
wherein a shaft 12 controls the rotor 13. 

30 Due to che vertical insertion of a mass A and 

35 

the upwards displacement of a soil mass. C an upliftment 
can arise on the surface. 

It is possible to use the mixing device 10 in a 
marine environment on for example a floating platform. 

· Figure 2 shows a device assembly 14 which is an 
embodiment in a marine environment. This arrangement 14 
will chen be used offshore, for example on a water surfa­
ce 15 and in a bed 16 on the surface. Soil mass 17 (mass 
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'A) is in the first instance located on a site 18 on the 

surface of the seabed 16. The transfer of soil mass 17 

will be carried out by use of a pumping device 21 on a 

platform 20 via pipe 19 and will be transported through 

s pipe 22 to a treatment-unit 23. 

After the treatment, the soil mass 17 can be 

transported to another location by way of a ship 24 or 

can be returned through a insertion device 25 which is 

located on a ·platform 2G. Through pipe 27 the soil mass 

10 can be returned under its original site.is. This will 

finally cause the upliftment of the soil above 28 which 

will level off the seabed 16. 

As it is an offshore application.it is also possible 

to u~e a dredger-c~nfiguration, this dredger-can fulfil 

15 all the necessary rnateria~ transport and pumping functi­

ons. 
An upliftment will then result in a new composition 

of the surface, which has preferably improved characte­

ristics relating to the compactness, surface quality or 

20 stabilization of the soil surface. 

25 

It is obvious that the method according eo the 

invention solves a disposal problem and meanwhile is also 

a solution for the improvement of the characteristics of 

the surface. 

-------------
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6 This Sheet Has Been Replaced 

I 1111111 11111111111111111 Claims 

l. Method for the displacement of a mass A 
under the earth's surface and underneath a soil mass C to 
site B, characterized in thac, the soil mass C is displa­
ced vertically upwards. 

2. Method according to claim 1, characterized 
in that, the vertical upwards displacement of soil mass C 
will be simultaneous ~o the insertion of mass A. 

3. Method according to claim 1 or 2, wherein 
soil mass D is positioned under site B, ·characterized in 

10 that, soil mass D ~ill be displaced vertically downwards. 
4. Method according to claim 1, ~ or 3, charac­

terized in that, mass A before being ins.erted, may be 
treated whereby the composition of mass A may alter. 

5. Method according to one of the claims 1-4, 

15 characterized in that, mass A will be mixed with soil 
mass C and/or D. 

6. Method according to one of the. previous 
claims, characterized in that, mass A is a soil mass. 

7. Method according to one of the previous 
2 O claims, characterized in that, mass A will be inserted in 

a siee B which is located underneath the initial position 
of mass A. 

8. Method according to one of the previous 
claims, characterized in that, after the insertion of 

25 mass A soil mass C forms a part of the surface. 
9·. Method according to. one _of the previous 

c1aift~, characterized in that, the method is carried out 
in a marine environment. 

lO. Device, which is designed for c~rrying out 
30 ehe method according t.o claims l-9. 

11. Device according to claim 10, which compri­
ses means for the transfer and means for the insertion of 
mass A and pumping means, said pumping means being con­
nected with the piping means. 

35 12. Device according to claim ii, wherein the 
pumping means are located in a dredger. 
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