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(54) METHOD AND ARRANGEMENT FOR THE INJECTION OF ROCK AND SOIL MATERIAL

(57) A method and an arrangement for the injection
of rock or soil material, for example injection into bore-
holes in correlation with tunnelling, the excavation of rock
caverns, or during the construction of dams. Grout from
a common supply pump (1) is pumped at the same time
through several injection pipes (3) to several injection
holes (A-G), and where at least the pressure (10) and
injected volume (9) are monitored and individually meas-
ured by a control unit for the supply to each one of the
said injection holes (A-G), and where the control unit (11),
at a final interruption of the injection of an injection hole

(A-G), regulates a valve arrangement (4) such that no
grout is any longer fed to the injection pipe (3) that leads
to the relevant injection hole (A-G) and instead connects
a water line (6) for the supply of water to the valve ar-
rangement (4) and the injection pipe (3) for the rinsing
clean of these. The arrangement comprises a pressure
sensor (10) and a flow gauge (9) for each injection pipe
(3) connected to a monitoring arrangement (11) in order
to, for each one of the injection pipes (3) of injection holes
(A-G), record the pressure and the volume of the supplied
grout that has been injected.
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Description

[0001] The present invention concerns a method and
an arrangement for the injection of rock or soil material,
for example injection into boreholes in correlation with
tunnelling, the excavation of rock caverns, or during the
construction of dams, and in particular such that it is pos-
sible to carry out injection more rapidly and efficiently
than has been possible until now. Injection involves an
injection material, normally a cement-like mixture, being
introduced into the borehole before blasting in order to
seal the natural fracture structure of the rock, and in this
way prevent the penetration of water through the rock
after a tunnel has been blasted.
[0002] Thus, injection is part of the work of tunnelling,
and normally consists of a number of steps, such as the
drilling of injection holes → cleaning the holes → in certain
cases the measurement of water loss → injection → a
period of delay → and finally tunnelling. The various steps
of the process must be carried out one after the other,
since they influence each other, and since the actual in-
jection is one of the parts that takes the longest time, it
is of great interest to be able to reduce the time that this
part of the process takes.
[0003] When the rock has been cleared after a blasting
salvo and after reinforcement, where necessary, has
been carried out, the drilling of what is known as the "in-
jection screen" starts. The number of holes and their
depth and location differ between different projects and
are normally determined based on a defined sealing
class and tunnel size. It is most commonly the case that
injection holes are drilled with a diameter of 64 mm and
with a depth of approximately 20 m. At the same time as
the holes are drilled, they are flushed clear using high-
pressure with the aid of the drilling unit, until the flushing
water no longer contains drilling cuttings. The flushing is
important such that the grout that is used during injection
can penetrate the fractures that are present, which oth-
erwise may be clogged by remaining cuttings. While the
drilling is taking place, the injection equipment can be
prepared.
[0004] The injection operation starts when the injection
unit is driven forwards. The injection unit may be mounted
on a separate vehicle, or on a platform that can be dis-
placed forwards by other means to the position at which
the injection is to be carried out. Electricity and water are
connected to the injection unit. Pipes are connected be-
tween the injection components and everything is flushed
clean. Sleeves are mounted onto the nozzles and pipes
are laid. Once these preparations are complete, the first
grouting mix is mixed and the injection operation itself
can start.
[0005] Often, the lowermost holes are initially injected,
and this is carried out by a nozzle with a single-use sleeve
being introduced into the hole that is to be injected. The
grouting mix that has been prepared is pumped through
pipes and nozzles into the drilled injection holes until
grout is expelled from the injection hole instead of water,

which means that the complete dead volume of the hole
has been filled with grout. After this the sleeve is inflated
and in this way anchored in the mouth of the hole, after
which the pressure can be increased and injection be-
yond the dead volume of the hole can start, in order for
the grout to penetrate into fractures that are in contact
with the injection hole.
[0006] During injection, as has been mentioned above,
it is most often the holes at the bottom that are first in-
jected, and in this case the most centrally located of them,
and then to continue outwards, and then to continue hor-
izontally upwards, and finally to the holes on the upper
surface of the tunnel being constructed. It is normal that
two holes are injected simultaneously. When the holes
change direction from being directed downwards to being
directed upwards, which normally takes place in the up-
per part of the horizontal row of holes, the sleeve at the
mouth of the hole must be inflated immediately, in order
to prevent the grout that has been pumped in from run-
ning out.
[0007] During injection, stop criteria have been speci-
fied to determine when the injection of a hole is to be
considered to be complete. These stop criteria are nor-
mally a specified maximum pressure that is to be
achieved for a hole, or a maximum injection volume. Al-
ternatively, also a maximum injection time may be spec-
ified, in the case in which none of the other criteria inter-
rupts the injection.
[0008] If an injection hole is filled to its maximum per-
mitted volume without the stop pressure being reached
when using the first grouting mix, a thicker grouting mix-
ture is used for subsequent injections. Two or three dif-
ferent w/c ratios are normally stipulated, where work
starts using the least thick and ends with the most thick.
Injection continues in this manner until all holes in the
injection screen have been injected and satisfied the stop
criteria.
[0009] When the final hole in an injection screen has
been injected, cleaning of the equipment is started, to-
gether with flushing and dismantling of pipes and noz-
zles, before the injection equipment is moved away from
the current injection location.
[0010] With prior art technology two people have nor-
mally been required to operate the equipment, one of
whom has controlled and monitored the mixers and
pumps and one of whom has monitored the pipes and
moved them between the various injection holes. Thus,
two people cannot manage to handle more than two in-
jection holes at the same time, and the injection in this
way consumes a considerable period, in particular when
it is remembered that an injection screen can comprise
20 holes or more.
[0011] Through SE 407 604 B an injection arrange-
ment is previously known that is principally intended for
the manual operation of the valves that are components
of the system. Even though a limit to how many simulta-
neous boreholes can be injected is not specified, it has
proved to be the case in practice that it is not possible to
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carry out more than four simultaneous boreholes, due to,
among other things, the manual handling that is required.
[0012] As also is made clear by the above-mentioned
document, the valve of an injection pipe is not closed
when it is assessed that the current injection hole has
been filled. Instead, the flow regulation valve is regulated
such that the flow is cut off, and the injection pipe is sub-
sequently disconnected from the borehole. The injection
pipe is instead led back to the preparation unit, and in
this way back to the injection pump and distribution cham-
ber. It is also stated in the said document that it is nec-
essary at certain intervals to considerably increase the
flow-through area of the constricted distribution valve for
a short period, in order to create pressure pulses in order
to prevent the injection mixture solidifying in the flow reg-
ulation valves.
[0013] A further problem, which is not discussed in the
said document, is that the constriction of the flow valves
gives rise to significant wear of these through the severe
abrasive effect that the grout has, and that they in this
way are given a shortened lifetime and must be ex-
changed.
[0014] The purpose of the present invention is to
achieve a method and an arrangement adapted for this
method in order to be able to inject several holes at the
same time in order to be able to speed up the injection
operation.
[0015] This aim of the invention is achieved with a
method for the injection in which the control unit, at a final
interruption of the injection of an injection hole, regulates
a valve arrangement such that grout is no longer fed to
the injection pipe that leads to the current injection hole
and instead connects a water line for the supply of water
to the valve arrangement and the injection pipe for the
rinsing clean of these.
[0016] According to one preferred embodiment of the
method according to the invention, also the duration of
the injection in an injection hole is monitored for each
one of the injection holes.
[0017] According to a further preferred embodiment of
the invention, the injection is monitored with the aid of
the control unit into which has been input for each injec-
tion hole an upper limiting value for each one of pressure,
injected volume and possibly also duration, and which
control unit, in the event that the limiting value that has
been input is reached, is arranged to interrupt the injec-
tion into the injection hole for which the limiting value has
been reached.
[0018] The purpose to achieve an arrangement that is
adapted such that it is able to inject several injection holes
at the same time according to the method according to
the invention is achieved through the arrangement com-
prising a pump for grout connected to several injection
pipes, each one of which is connected to an injection hole
for the simultaneous feed of grout to the injection holes
that are connected, whereby the arrangement for each
injection pipe comprises also a pressure sensor and a
flow gauge connected to a surveillance arrangement or

control unit, and where the arrangement comprises also
a water line that is connected through a valve arrange-
ment for the supply of rinsing water to the injection pipe
when the control unit has registered that injection into its
injection hole is complete and the injection pipe has been
disconnected from the relevant injection hole.
[0019] According to one preferred embodiment of the
arrangement according to the invention, it comprises also
a timer to record the duration during which grout is sup-
plied through the injection pipe to the injection hole.
[0020] According to one preferred embodiment of the
arrangement according to the invention, the monitoring
arrangement comprises a control unit into which has
been input for each injection hole an upper limiting value
for each one of pressure, injected volume and possibly
also duration, and which control unit, in the event that
the limiting value that has been input is reached, is ar-
ranged to interrupt the injection into the injection hole for
which the limiting value has been reached.
[0021] The invention will now be described in more de-
tail in the form of a preferred but not limiting embodiment
of the invention, where Figure 1 shows a schematic per-
spective view of an arrangement according to the inven-
tion, Figure 2 shows a flow diagram for a method ac-
cording to the invention, in the condition just before in-
jection starts, Figure 3 shows a view corresponding to
that shown in Figure 2, but in the condition in which all
valves for the injection of grout are open and a certain
volume of grout has been injected into each injection
hole, Figure 4 shows a view corresponding to that shown
in Figure 3, but in which a pre-determined limiting value
for the volume has been reached for one of the injection
holes, Figure 5 shows a view corresponding to that
shown in Figure 4, but in which the pre-determined lim-
iting value for pressure has been reached at the same
time as the limiting value for the volume has been
reached for four of the injection holes, Figure 6 shows a
view corresponding to that in Figure 5, but in which in-
jection continues in the four holes that in Figure 5 had
achieved the limiting value for the volume, while other
injection pipes are disconnected, and where one of these
is being rinsed clean, Figure 7 shows a view correspond-
ing to that in Figure 6, where the rinsing clean of discon-
nected injection pipes has been completed and where a
new pre-determined limiting value for two of the injection
holes has been reached, Figure 8 shows a view corre-
sponding to that shown in Figure 7, in which the pre-
determined limiting value for pressure has again been
reached at the same time as the limiting value for the
volume has been reached for an additional injection hole,
Figure 9 shows a view corresponding to that in Figure
8, but in which the injection continues for the three injec-
tion holes for which the limiting value for volume had been
reached, while the injection pipe for the injection hole for
which the limiting value of pressure had been reached
has been disconnected and is now being rinsed clean,
Figure 10 shows a view corresponding to that in Figure
9, but in which the injection pressure has reached a new
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pre-determined limiting value, and in which a new limiting
value for the volume has been reached for two of the
injection holes, Figure 11 shows a view corresponding
to that in Figure 10, in which a new limiting value for the
volume has been reached for one of the two remaining
injection holes and the injection pressure has been
reached for the second remaining injection hole, and Fig-
ure 12 shows a view where a new limiting value for the
volume has been reached for the final remaining injection
hole, and in which all injection pipes have been discon-
nected and all valves opened for the rinsing clean of the
system.
[0022] Thus, Figure 1 shows schematically a perspec-
tive view of an arrangement according to the invention,
and that comprises an injection pump 1 in order to feed
through a distributor pipe 2 a completed grouting mix to
several injection pipes 3, each of which is, in turn, con-
nected to an injection hole. The injection pipes are pref-
erably of hydraulic pipe type, since they must be able to
withstand a significantly increased pressure in associa-
tion with the feed of the grout and maintaining its pres-
sure. A mixer, not shown in the drawings, mixes the com-
ponents that are to be components of the grouting mix
that is to be injected into an injection hole, and the grout-
ing mix is fed with the aid of pumps to the injection pump
1 itself. This is fully prior art technology, and for this rea-
son these parts are not shown or described in more detail.
[0023] A valve, preferably a three-way valve 4, is con-
nected to the distribution pipe 2, as will be described in
more detail below, for each one of the several injection
pipes 3 that are connected to the injection pump 1. As is
shown in the drawing, a pipeline 5 may be arranged be-
tween the valve 4 and the injection pipe 3 itself. The in-
jection pipe 3 is at its other end connected in known man-
ner via a sleeve to an injection hole that is to be injected
with the grouting mix. Also a water line 6 is connected to
the three-way valve 4 for each one of the injection pipes
3, which water line is fed with water by a water pump 7,
as will be described in more detail below. Also a regulator
8 is arranged at each three-way valve 4, which regulator
can control the function of the three-way valve.
[0024] On the pipeline 5 between the three-way valve
4 and the injection pipe 3, there is furthermore arranged,
for each injection hole, a flow gauge 9 arranged to meas-
ure the volume of grouting mix that flows through the
pipeline 5, and in the same way there is arranged in each
pipeline 5 a pressure sensor 10 that records the pressure
of the grouting mix inside the pipeline 5, which pressure
is assumed to correspond to the pressure in the grouting
mix in the injection hole to which the injection pipe is
connected.
[0025] The flow gauges 9 and the pressure sensors 10
for each pipeline 5 are connected to a control unit 11 that
monitors the flow and the pressure in each one of the
pipelines 5, and the control unit 11 is connected also to
the regulator 8 for each pipeline 5 in order to be able to
regulate individually the setting of the three-way valves
4 that manage the supply to the relevant injection pipes

3. It is appropriate that the control unit 11 comprise a
programmable computer, with input means and display
means, in order to be able to control the injection process
as will be described in more detail below.
[0026] Figure 2 to Figure 12 show schematically in the
form of a flow diagram how simultaneous injection of a
number of injection holes A, B, C, D, E, F and G is carried
out, where the drawings show a distribution pipe 2 at the
bottom, together with the water line 6 and the three-way
valves 4, which for each injection hole A-G are displayed
as circles, where an "X" in any particular circle indicates
that the valve 4 is there closed, while a round circle with-
out an "X" indicates that the relevant valve is open. The
drawings show also a box 12 with a volume specification,
which corresponds in principle to the result that the flow
gauge 9 has recorded for each injection hole A-G. The
box 12 is not, in practice, present at each injection hole
A-G: it is the numerical value that has been recorded in
the control unit 11 and can be displayed on its display
unit, such as, for example, a computer screen.
[0027] Figure 2 shows the situation before the injection
pump 1 has been activated, and in which the pressure
in the distribution pipe 2 is zero. All three-way valves 4
are fully closed, and thus they can allow to pass neither
grouting mix from the distribution pipe 2 nor water from
the water line 6. The boxes with the volume specifications
all thus show "0", which corresponds to the amount that
the flow gauge has recorded for each pipeline 5.
[0028] Figure 3 shows that a grouting mix with a pres-
sure of approximately 7 bar is supplied to the distribution
pipe 2, and since all three-way valves 4 have been
opened to allow the supply of grouting mix through the
pipelines 5 to the various injection holes A-G, input flow
into these occurs, and the flow gauges 9 record the vol-
ume that flows through each one of the pipelines 5 and
the injection pipes 3 to the injection holes. It is made clear
by the numerical values in the relevant boxes 12 that the
input flows in the different injection holes A-G differ. As
is made clear by the example shown, which could very
well correspond to a true case, the flow differs highly
between the different injection holes. In the example
shown, in the condition shown, the flow ranges from 4 to
37 litres. The difference in injected volume is a conse-
quence of the grout flowing most rapidly into the holes
at which it meets the lowest resistance.
[0029] Figure 4 shows a further more advanced con-
dition during the injection process, and where grouting
mix continues to flow through the distribution pipe 2, now
with an increased pressure in the distribution pipe, and
the volumes fed into the injection holes have increased
markedly from those in the condition shown in Figure 3,
as is made clear by the volume information in the boxes
12. For the injection hole F, the volume information shows
that a volume of 100 litres has been fed in, which corre-
sponds to a pre-determined volume criterion for a tem-
porary stop of the injection into this injection hole. The
control unit 11 has, therefore, received the information
about the volume that has been injected from the flow
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gauge 9 connected to the pipeline 5 for the injection hole
F, and has then activated the regulator 8 to cause it to
close the three-way valve 4 in this pipeline, which is in-
dicated by an X in the circle from the distribution pipe 2.
The injection continues in the other injection holes A-E
and G.
[0030] Figure 5 shows an even more advanced condi-
tion in the injection process with an even further in-
creased pressure in the distribution pipe 2. In this condi-
tion also the injection holes B, C and G have reached the
pre-determined volume criterion, and the valves 4 have
been closed in the pipelines for these injection holes,
which is indicated by an X in the circles from the distri-
bution pipe 2. The pressure that is present in the distri-
bution pipe (30 bar) corresponds also to the pre-deter-
mined maximum pressure, according to the selected ex-
ample, and the injection pump 1 is stopped by the control
unit in order to maintain the pressure in the injection holes
A, D and E, which have not reached the pre-determined
volume. The three-way valves 4 from the distribution pipe
2 to these injection holes are held open for a pre-deter-
mined duration in order to maintain the pressure (30 bar)
in the grouting mix in the injection holes A, D and E. When
the pre-determined retention time has passed, also the
three-way valves 4 to these injection holes are closed,
and the pressure in the distribution pipe 2 is subsequently
reduced before the injection is resumed.
[0031] Figure 6 shows a condition in which the injection
process has been resumed, and the three-way valves 4
from the distribution pipe 2 to the injection holes B, C, F
and G, which were previously closed because they had
reached the pre-determined volume criterion, have been
re-opened in order to allow continued injection of grouting
mix into these injection holes. For injection holes A, D
and E, which did not reach the pre-determined volume
criterion (100 litres) before the pre-determined maximum
pressure was reached, the injection pipes 3 can now be
disconnected, which is carried out manually by an oper-
ator. The drawing shows by the curved arrows that the
injection pipes to injection holes A, D and E have been
disconnected, and that for the injection pipe A the three-
way valve 4 from the water line 6 has been opened in
order to allow rinsing clean of the injection pipe 3. A cor-
responding rinsing clean operation is subsequently car-
ried out of injection pipes 3 for the injection holes D and E.
[0032] Figure 7 shows a condition during the continued
injection in which the volumes for the injection holes B
and G have achieved the next pre-determined volume,
a total injected volume of 200 litres per injection hole.
The control unit 11 in this condition has, with the aid of
the regulators 8, closed the three-way valves 4 for these
two injection holes such that no grouting mix can be sup-
plied to these, while the pressure is allowed to continue
to increase for the injection of grouting mix into the injec-
tion holes C and F, for which the three-way valves 4 for
the supply of grouting mix from the distribution pipe 2 are
continued to be held open.
[0033] Figure 8 shows the condition in which the pres-

sure has risen to 30 bar, which is the pre-determined
maximum pressure, and in which also the volume for
injection hole C has reached the next pre-determined
volume criterion, and at which the control unit has there-
fore closed the three-way valve for the supply also to this
injection hole. For injection hole F, in contrast, the max-
imum pressure has been reached without the volume
reaching the pre-determined volume criterion. The three-
way valve 4 from the distribution pipe 2 to this injection
hole is held open for a pre-determined duration in order
to maintain the pressure (30 bar) in the grouting mix in
the injection hole.
[0034] Figure 9 shows that when the pre-determined
retention time has passed, also the three-way valve 4 to
this injection hole is closed, and the injection pipe to the
injection hole F is disconnected during the continued
process, and that the pressure in the distribution pipe 2
is subsequently reduced before the injection is resumed
and the three-way valves 4 for the supply of grouting mix
from the distribution pipe 2 is reopened for the injection
pipes that run to the injection holes B, C and G. Also the
disconnected injection pipe 3 that was used for the injec-
tion hole F is subsequently rinsed clean.
[0035] Figure 10 shows that the next pre-determined
volume, a total injected volume of 300 litres per injection
hole, has been reached for injection holes B and C during
the continued injection. The control unit 11 in this condi-
tion has, with the aid of the regulators 8, closed the three-
way valves 4 for these two injection holes such that no
grouting mix can be supplied to these. At the same time,
in this condition also the maximum pressure of 30 bar
has been reached for injection hole G, and the pressure
has been maintained during the pre-determined duration
for this injection hole, after which also the three-way valve
4 to this injection hole has been closed, and the injection
pipe has been disconnected such that it can be rinsed
clean.
[0036] Continued injection into injection holes B and C
subsequently takes place, but it is preferable that a
change of grouting mix take place before this continued
injection starts. Figure 11 shows the condition in which
the maximum pressure of 30 bar has again been reached,
and in this case also a new pre-determined volume cri-
terion, a total injected volume of 400 litres, has been
achieved for injection hole C. For injection hole B, the
pressure has been maintained for the pre-determined
duration, after which also the three-way valve 4 to this
injection hole has been closed, and the injection pipe 3
has been disconnected such that it can be rinsed clean.
[0037] All injection holes with the exception of injection
hole C have in this way been completed, and continued
injection thus takes place only for injection hole C. It is
an advantage that an exchange is made to another grout-
ing mix for the continued injection, and Figure 12 shows
the condition in which the injection process has been
concluded. In the case of injection hole C, injection has
been interrupted when the total volume injected into this
injection hole has reached the pre-determined specified
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maximum permitted injection volume, 600 litres. The in-
jection pipe 3 has been disconnected for also this injec-
tion hole and has been rinsed clean. Since the complete
injection process has now been completed, all three-way
valves 4 in the system have been opened, as is made
clear by the fact that the circles lack X symbols, and thus
not only the pipelines 5 and injection pipes 3 but also the
distribution pipe 2 can be rinsed clean with water that is
supplied to the three-way valves 4 from the water line 6.
[0038] In the process that has been described above
the simultaneous injection into seven injection holes A-
G has been described: it is, however, obvious that the
equipment can be designed for the simultaneous injec-
tion into fewer than seven holes just as easily as it can
be designed for injection into more than seven holes. It
is more a question of what is practical. In the same way,
equipment that has been designed for injection into, for
example, seven holes simultaneously can be used also
for injection into fewer holes, through defining during the
programming of the control unit 11 how many holes are
to be injected, in which case only the three-way valves
4 for the programmed holes are opened in order to allow
grout to pass.
[0039] With the method and arrangement according to
the invention, thus, a continuous and simultaneous
measurement of flow and pressure to each one of the
holes that is being injected takes place during the injec-
tion, and the method and arrangement are controlled
such that pre-determined criteria for the injection are
reached for each one of the injection holes.
[0040] With the present invention, in which the valves
are completely closed after an injection hole has been
filled, wear of the valves is significantly reduced, and
through the water being rinsed through the valve and
also onwards through injection pipe, which has been dis-
connected.
[0041] As a consequence of the successive closing of
the valves, as the injection holes become successively
completed, also the injection capacity of the pump can
be fully exploited for the injection of the holes that have
not yet been completed. In this way the total injection
duration is reduced, since the capacity of the pump can
be exploited to fill holes and not, as is the case in the
document referred to above, needing to be partially ex-
ploited to circulate injection material. This also increases
the efficiency of the method and arrangement according
to the invention.
[0042] With the present invention, which has an inte-
grated system for rinsing clean, a method and an ar-
rangement is obtained that are very efficient, and that
allow also a rapid and simple rinsing clean also of the
distribution pipe as soon as all injection holes have been
filled.

Claims

1. A method for the injection of rock or soil material,

whereby grout from a common supply pump (1) is
simultaneously pumped through several injection
pipes (3) to several injection holes, and where at
least the pressure (10) and the injected volume (9)
are monitored and individually measured with the aid
of a control unit (11) for the supply to each one of
the said injection holes (A-G), characterised in that
the control unit (11), at the final conclusion of the
injection of an injection hole (A-G), regulates a valve
arrangement (4) such that no grout is fed any longer
to the injection pipe (3) that leads to the relevant
injection hole (A-G), and instead connects a water
line (6) for the supply of water to the valve arrange-
ment (4) and the injection pipe (3) in order that these
be rinsed clean.

2. The method according to claim 1, characterised in
that for each injection hole (A-G) an upper limiting
value has been input for each one of pressure (10)
and injected volume (9), wherein the control unit (11),
in the event that the limiting value that has been input
is reached, is arranged to interrupt the injection into
the injection hole (A-G) for which the limiting value
has been reached.

3. The method according to claim 1 or 2, characterised
in that also the duration of injection into an injection
hole is monitored for each one of the injection holes
(A-G).

4. The method according to claim 2 or 3, characterised
in that, when the limiting value for pressure is
reached in an injection hole (A-G), this pressure is
maintained in this injection hole by the control unit
for the duration of a pre-determined pressurisation
period.

5. The method according to any one of claims 2 to 4,
characterised in that also an intermediate limiting
value for the injected volume (9) is input, and where
the control unit (11) is arranged to temporarily inter-
rupt the injection for the injection hole (A-G) for which
the intermediate limiting value has been reached
without any one of the upper limiting values being
reached.

6. An arrangement for the injection of rock or soil ma-
terial, which arrangement is adapted such that it is
able to inject several injection holes (A-G) at the
same time through the arrangement comprising a
pump (1) for grout connected to several injection
pipes (3), each one of which is connected to an in-
jection hole (A-G) for the simultaneous feed of grout
to the injection holes (A-G) that are connected, and
that the arrangement for each injection pipe (3) com-
prises also a pressure sensor (10) and a flow gauge
(9) connected to a surveillance arrangement or con-
trol unit (11), characterised in that a water line (6)
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is connected through a valve arrangement (4) for the
supply of rinsing water to the injection pipe (3) when
the control unit (11) has registered that injection into
its injection hole (A-G) is complete and the injection
pipe (3) has been disconnected from the relevant
injection hole (A-G).

7. The arrangement according to claim 6, character-
ised in that the monitoring arrangement or control
unit (11) is arranged to record for each one of the
injection pipes (3) and injection holes (A-G) the pres-
sure and injected volume of the grout that has been
supplied, and an upper limiting value has been input
to the control unit (11) for each one of pressure and
injected volume, and which control unit (11), in the
event that the limiting value that has been input is
reached, is arranged to interrupt the injection into
the injection hole (A-G) for which the limiting value
has been reached and to define injection into the
injection hole (A-G) as completed.

8. The arrangement according to claim 7, character-
ised in that the monitoring arrangement or control
unit comprises also a timer in order to record the
duration during which grout is supplied through the
injection pipe (3) to the injection hole (A-G), in that
an upper limiting value for the permitted injection du-
ration has been input into the control unit for each
one of the injection holes (A-G), and in that the con-
trol unit is arranged to interrupt the injection for the
injection hole for which the limiting value for duration
has been reached without the limiting values for
pressure and volume having been reached.

9. The arrangement according to claim 8, character-
ised in that the pump (1) is arranged to feed grout
to the injection pipes (3) through a distribution pipe
(2), and in that each injection pipe (3) is joined to
the distribution pipe (2) through the valve arrange-
ment (4) that is controlled by the control unit (11)
such that it is possible to permit or interrupt the in-
jection through each one of the injection pipes.

10. The arrangement according to any one of claims 6-9,
characterised in that the valve arrangement (4) is
a three-way valve that is arranged also to be able to
connect the water line (6) to the distribution pipe (2)
in order to supply rinsing water to this.
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