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METHOD FOR CONSOLIDATING IMPERMEABLE 
SOILS AND PILE PROVIDED THEREBY AS FTTED 

WITH SPACED APART ENLARGEMENTS 

Methods are known for subsoil consolidation by 
means of pressure injecting proper mixes (such as ce 
ment, chemical mixes and the like). 

It is also known that said methods are based on inter 
granular penetration of the mixes into the soil mass or 
body; however, when the soil granules are very small 
(clayey, slimy, muddy and the like soils), said penetra 
tion would be impossible and the operation would be 
ineffective. In other terms, soils having a very low per 
meability cannot be consolidated by means of usual 
pressure injections, i.e. based on an intergranular pene 
tration of binding mixes. However, there is frequently 
the need of consolidating just slimy-clayey soils which 
are almost impervious and sometimes extremely 
soaked with water and having a very low strength from 
geotechnical standpoint. 

In such soils, not being feasible to provide for injec 
tion consolidation, other technical processes (such as 
pilings, sand drainages, vibroflotation, etc.) are re 
sorted to. 

However, there are cases where also the above sys 
tems are unadvisable, that is difficult to be carried out. 

The object of the present invention is a method for 
tamping and hence consolidating the above soils, which 
method is preferably carried out by static action, there 
fore free of shakings, vibrations or other violent pertur 
bations to the soil. Obviously, where a dynamic action 
is advisable, nothing prevents from using it. 
This method is characterized by providing tamping 

piles provided with enlargements in the soil, as ob 
tained by injecting mixes of pressure binding materials 
into the subsoil through pipes alternately formed of 
blind wall sections and apertured wall sections, through 
the latter said binding mixes laterally pressing the soil 
and forming therein consolidation enlargements which 
are vertically spaced apart from one another along the 
axis of the guiding pipe. 
By way of not limiting example, an arrangement em 

bodying the invention features is shown in the accom 
panying drawing, in which: 
FIG. 1 is a vertical section through the soil after the 

method has been carried out, 
FIG. 2 is a vertical section on an enlarged scale rela 

tive to FIG. 1, showing a portion of the operating tube 
as formed of blind wall tube sections and apertured or 
anyhow permeable sections; 
FIG. 3 is a cross-section taken along line 3-3 in FIG. 

2; and 
FIG. 4 is a cross-section taken along line 4-4 in FIG. 

2. 
First, a borehole 0 is drilled of a depth suiting the 

problem being involved. A so-called operating tube is 
fitted in this hole 10, the operating tube comprising 
blind sections 11 and widely apertured sections 12, the 
latter being externally coated with a protective shell 13 
of jute cloth and/or plastic material, or rubber in one 
or more layers. 
The gap 10' between hole 10 and tubes 11 and 12 

can be filled with more or less resistant binding mixes. 
This filling can be effected separately, or by supplying 
the low pressure mixes through said operating tube. 
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2 
The liquid mixtures, as statically supplied to the oper 

ating tube, for example by means of a pressure pump, 
will provide at said apertured sections 12 pressure en 
largements 14 which are more or less extended depen 
dent on the pressure rates. Thus, rather than stressing 
the soil through narrow passages as in ordinary injec 
tions, the mixtures will instead be effective as distrib 
uted on extended areas, such as those corresponding to 
the apertured tube sections 12. 
On completion of a first tamping operation with 

building up of still reduced size pressure enlargements 
13 and following a suitable consolidation such that par 
tial hardening of the supplied mixes occurs, the operat 
ing tube 11, 12 is washed or scavenged (or drill again 
where the consolidated mix should have become too 
hard) and therefore readied for a further operation and 
so on, which operation can be repeated for an indefi 
nite number of times, obviously increasingly raising the 
pressure rates and obtaining further more extended en 
largements 14. By such operations and where the soil 
should exhibit some permeability, an intergranular pen 
etration of the mixes would also be provided in addition 
to the formation of tamping enlargements (the effect of 
which in connection with the soil consolidation re 
quires no discussions); conversely, where impermeable 
soils are concerned, only a tamping enlargement would 
be formed. However, it should be pointed out that in 
slimy-clayey or quite muddy soils, substantially imper 
vious to conventional injections, the tamping effect will 
be provided at the expense of porosity water ejection, 
which water is forced to migrate outwardly of the oper 
ation zone. 
This effect is the more stressed as the higher the vol 

ume of soil "pressed' by the "enlargements' 14. At the 
same time, due to the building up of said "enlarge 
ments' 14, a soil chamber or quite a substantial soil 
raising can be obtained under a suitable pressure. 
For example, an embankment founded on soft 

grounds can be stabilized to the design dimension with 
out requiring to cause or tolerate settlements, as in the 
case of sand drainages, vibrofloatation, etc. 
Among the system advantages, the capability should 

be added of indefinitely repeating the process. 
The above described device also lends itself to carry 

out actual foundation piles, wherein the tube acts as a 
reinforcement and the casting, as effected by cement 
conglomerate, has extensions at the base and along the 
trunk which are thoroughly tamped against the soil. 
What I claim is: 
1. A method for consolidating impermeable clay or 

muddy soils which comprises: 
1. forming a borehole in the soil extending into the 
impermeable subsoil; 

2. inserting into said borehole a rigid tube formed of 
alternating solid and apertured wall sections having 
a plurality of apertures therein, said tube being ex 
ternally coated with a casing formed of deformable 
material in the areas of said apertured wall sec 
tions; 

3. pressure injecting a hardenable binding material 
into said tube and through said apertured wall sec 
tions thereof into said deformable casing, whereby 
said deformable casing is deformed and laterally 
presses against the subsoil, thereby providing a plu 
rality of vertically-separated consolidation enlarge 
ments along the tube in the areas of said apertured 
wall sections thereof; 
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4. permitting said binding material to at least partially consolidate the same. 
harden and Washing or scavenging said tube and 2. A method as claimed in claim 1, wherein said cas repeating said step (3) at least once to further en 
large the consolidation enlargements provided in 3. A method as claimed in claim 1, wherein the mix said step (3); and 5 

5. permitting the binding material in said tube and in ture is statically introduced into the tube and hence the 
said consolidation enlargement to completely soil, by means of a pressure pump. 
harden and leaving said tube in the soil to thereby ck k >k k sk 

ing is made of jute cloth. 
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