Injection head for carrying out jet grouting processes
The present invention relates to a head for injecting
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order to formconsolidated areas of soil. The nethods
known as "jet grouting” are used to form col umar
artificial conglonerate structures in the soil. These
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In the methods used up to the present time, both the consolidating mixture and the drilling
fluid are supplied, in successive phases, through the same pipe inside the rod. When the
desired depth is reached, the supply of the drilling fluid is halted and the injection of the
consolidating mixture commences. The flow towards the drilling tool is blocked by a ball
valve or an automatic valve, thus diverting the whole flow of the consolidating mixture

towards the lateral nozzles.

Progress has recently been made in the limiting of the pressure losses which occur inside
the monitor. These pressure losses are due to turbulence caused by the abrupt change of
direction (from vertical to horizontal) inside the monitor, and reduce the efficiency of the

system.



the nonitor. These pressure | osses are due to
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m xture required for the jet treatnment tends to bl ock
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€ low pressure at which the lubricating fluid is
injected is insufficient to clear the channels | eading

to the tool; consequently, the nonitor nust be
In many conventional monitors, the cement mixture required for the jet treatment tends to

block the channels used for the supply of lubricating fluid to the drilling tool. When the
mixture has hardened, the low pressure at which the lubricating fluid is injected is
insufficient to clear the channels leading to the tool; consequently, the monitor must be
dismantled for each new drilling cycle in order to remove the residues of hardened cement
mixture from it. Independent pumps are also required to provide the supply through the
drilling pipe and the jet grouting pipe.

The object of the present invention is to provide an injection head which can overcome the
aforesaid problems. This and other objects and advantages, which will be made clearer
below, are achieved according to the invention by a high-efficiency injection head as

defined in Claim 1. Other important features are defined in the dependent claims.
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At the top of the monitor there is an inlet pipe 12 for conveying into the monitor both the
pressurized consolidating mixture to be supplied to the lateral injection nozzles and the
drilling liquid for lubricating the drilling tool or bit (not shown) to be mounted on the

lower end of the monitor.

One or more lateral nozzles 11, two of which are shown in the illustrated example, are
located in the proximity of the lower end of the monitor, and each of these is connected to
the inlet pipe 12 by a corresponding secondary pipe 13 of smaller diameter. Curved
portions of pipe 14 are provided, these portions having a constant cross section in this
example (although they could equally well be tapered towards the outlet at the nozzle), in
order to limit the turbulence of the pressurized mixture and thus divert it from the vertical
direction to a substantially horizontal or inclined direction of outflow from the cylindrical

body of the drilling rods. The number, shape and arrangement of the lateral nozzles 11 can



At the top of the nonitor there is an inlet pipe 12
for conveying into the nonitor both the pressurized
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lubricating the drilling tool or bit (not shown) to be
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During the drilling phase, the drilling fluid is injected at a pressure which is generally
lower than that of the consolidating injection fluid, by a few tens of bars for example. The
spring 23 is selected in such a way that the pressure of the drilling fluid is not sufficient to
compress it beyond the configuration considered optimal to form the residual passage 22
required for the supply to the drilling tool. The drilling fluid thus flows through the passage
22 and the channels 16 and 15 and reaches the drilling tool. It should be noted that a small
percentage of this fluid also passes through the channels 13, which bypass the valve 20,
and thus reaches the lateral nozzles 11. Since these nozzles have a very narrow cross
section, the flow rate of the drilling fluid through them is minimal and in any case

insufficient to adversely affect the execution of the work.



drilling tool. The valve 20 conprises a plug 2 1 which

is slidable in a passage 22 connecting the inlet pipe
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associated with a spring 23 which tends to keep it in

the rai sed open position of the valve, as shown in

Figure 5. The upper surface of the plug 2 1 faces the

inlet pipe 12 fromwhich both the drilling too
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because of the configuration described above, th
pipe dyapg a larger cross section causes the power of the jet supphed to the monitor
nozzles to be greater than that found in the high-efficiency injection heads described
previously. Consequently, the jet grouting process is more efficient, because a consolidated
soil column of greater diameter is produced for the same level of power used.
Alternatively, or additionally, it is possible to reduce the outside diameter of the set of rods,
which will thus become lighter and more manoeuvrable on site, and will cause fewer
problems of instability in the self-powered drilling machine which carries and operates it.
Moreover, it is possible to use a single pump, which will serve both to supply the two pipes

in the drilling phase and for the subsequent phase of jetting.

It is to be understood that the invention is not limited to the embodiment described and
illustrated herein, which is to be considered as an example of embodiment of the monitor;

in fact, the invention can be modified in respect of the form and arrangements of parts and



m xture cannot reach the channels used for the supply

of the drilling fluid, and consequently the problens
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use a single punp, which will serve both to supply the
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phase of jetting. It is to be understood that the
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a single pipe 15 or nore than two of these pipes for
conveying the mxture fromthe inlet pipe to the | ower
W@eaobase2pt pe. CLAIMS 1. An injection head (10) PCF/IB2008/055552

injecting pressurized fluid consolidating m xtures
into a soil in order to form'consolidated areas of
soil, the head including: an upper inlet pipe (12) for
receiving fluid froma set of tubular rods which can
be nmount ed above the head,CloAINi®ast a first pipe (13)
having a curved internediate portion (14) which
connects the upper inlet pipe (12) to at |east one
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at least one second pipe (15).

2. An injection head according to Claim 1, characterized in that the valve means (20-
23) are responsive to the pressure of the fluid injected into the head so as to cut off the flow

of fluid towards the lower outlet pipe (17).

3. An injection head according to Claim 2, characterized in that the valve means (20-

23) comprise a plug (21) facing the inlet pipe (12).

4, An injection head according to Claim 3, characterized in that the plug (21) is
adapted for completely blocking the passage to the pipe (15).

5. An injection head according to Claim 3, characterized in that the valve means (20-
23) comprises return means (23) for bringing the plug (21) back to an open condition when

the injection pressure is below a predetermined level.-

6. An injection head according to Claim 5, characterized in that the return means (23)



5. An injection head according to Claim 3,
characterized in that the valve neans (20- 23)
w@owpnsess return neans (23) for bringing the pCTB20E&IIS5552
back to an open condition when the injection pressure
IS below a predeterm ned level. 6. An injection head
according to Caimb5, characterized in that the return
means (23)conprise at |east one spring. 7. An
compriisgat least dneagringcor ding to any one of aims 3 to 6,
characterized in that the second pipe (15) extends
froma passage (22) which can be closed by neans of
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and communicating with this passage

to the lower outlet pipe (17).

9. An injection head according to any one of the preceding claims, characterized in
that the valve means (20-23) are interposed between the upper inlet pipe (12) and said at

least one second pipe (15).



