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Description

[0001] The present invention relates to a process and
to a machine for recycling site-won spoil comprising pre-
dominantly non-granular cohesive material from an ex-
cavation into a material immediately suitable for use as
a backfill. In particular such material is suitable for use
as backfill in road work trench excavations.
[0002] There is considerable interest in the re-use of
site-won materials at present as this provides savings
in the cost of new materials and avoids the creation of
large quantities of waste that need to be transported
away from the site and disposed of in landfill sites.
[0003] The present invention concerns the re-use of
site won spoil that is predominantly non-granular cohe-
sive material. This includes clay soils and soils which
contain at least 20% clay so that they are cohesive. It is
not suitable for use in chalk areas or on rocky ground.
[0004] Performance Requirements of Substitute Ag-
gregate Materials In order to be used in road construc-
tion in the United Kingdom the materials used must
achieve certain "performance requirements". These re-
quirements include the criteria for the Utilities' Clegg
Test and satisfaction of the performance requirements
of the Department of Transport as set out in paragraphs
803 and 804 of the Specification for Highway Works
1991. The practice and procedure is further set out in
the Code of Practice on the New Roads and Street
Works Act 1991 entitled "Specifications for the Rein-
statement in Highways" published in June 1992 by the
Highways Authorities and Utilities Committee (H.A.U.
C.). These documents specify the engineering proper-
ties required for materials that can be used in certain
situations and in particular define Type 1, Type 2 and
Type A materials that are needed as the sub-base and
backfill of road and pavement structures. For the pur-
poses of this specification references to Type 1, Type 2
or Type A materials mean materials that satisfy the per-
formance requirements for such materials set out in the
above documents.
[0005] More generally materials for use in road works
outside the UK must satisfy similar performance require-
ments as set down by the relevant authorities and the
use of the term "performance requirements" should be
construed as referring to relevant performance require-
ments to be satisfied in order to allow an undertaker of
road works to adopt alternative materials.
[0006] The performance of the various types of mate-
rial is conveniently determined by their percentage CBR
(Californian Bearing Ratio) value. CBR testing can be
carried out in a laboratory or in the field. CBR is an em-
pirical test and is best measured as initially intended al-
though other test devices such as the Clegg Impact
Hammer, various static and dynamic cone penetrome-
ters, and the plate bearing test can be used to determine
approximate estimates of CBR.

Technical Problem

[0007] When excavations are needed to repair or in-
stall utility cabling and pipework, the contractor will typ-
ically employ a haulier to remove the excavated mate-
rial. This waste is deposited in landfill sites. The waste
will normally be a mixture of clay and old aggregate ma-
terial. There is a cost both of transport and access to
suitable landfill sites to this exercise.
[0008] The contractor must also purchase new mate-
rial to backfill the excavations. New material is often de-
rived from crushing and screening quarried stone, sea-
dredged materials or land based sand and gravels. If
the site of the excavation is distant from suitable sources
of such material, the cost of importing relatively small
quantities of such material of the required specifications
can be expensive. Moreover quarrying has a consider-
able environmental impact.
[0009] While it is clearly desirable to use the spoil from
the excavation to backfill, this material seldom satisfies
the performance requirements. The technical problem
is therefore to process the site-won material to produce
materials achieving Type 1, Type 2 or Type A perform-
ance requirements so that they can at least in part be
used as backfill in restoring the original carriageway,
pavement and verges.
[0010] A further technical problem is to provide a ma-
chine that can carry out such a process efficiently on
site to enable immediate re-use of the material.

Prior Art

[0011] It has been proposed to re-use crushed dem-
olition materials, particularly concrete and asphalt etc.
Concrete can be crushed to the required size to comply
with the Type 1, Type 2 or Type A performance require-
ments for a high percentage of the input material. How-
ever there is seldom waste material of this nature in the
case of street work excavations.
[0012] In a separate technical field it is also known to
stabilise soft and weak clay soils by rotovating the
ground in situ with the addition of a small percentage of
lime, together with a small quantity of cement if neces-
sary. This process is described in Digest No. 058 of Feb-
ruary 1999 published by the Materials Advisory Service
and available on the Web at http://www.planning.detr.
gov.uk/aas/index.htm.
[0013] A process has been described in FR-A-2 777
305 (Electricite de France) in which a machine is used
to recycle granular material with small amounts of im-
purities such as clay and silt. For this purpose the ma-
chine employs a screening and crushing process and
would not be applicable to site won spoil which is pre-
dominantly non-granular cohesive material.
[0014] In addition various proposals have been made
for the lime stabilisation of soil either in situ as in GB-A-
2 258 672 (Roxbury) or by the creation of a flowable mix-
ture which takes a number of days before it has acquired
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the necessary strength to support further work as in
FR-A-2 558 862 (Vidal). DE-4235355 (Suilmann) dis-
closes a process for laying pipes, cables or the like for
which a trench is dug by means of an excavator.
[0015] When the pipes are laid in the trench, the
trench is then backfilled by returning the excavated soil
material which is conveyed on a conveyer belt. An un-
specified amount of cement and/or lime is added to the
excavated soil material on the conveyer belt. In practice,
none of these prior teachings are a practical way of us-
ing site won material as backfill during trenching in order
to meet the strict performance requirements and there-
fore solve the problem of rapid and economic reinstate-
ment of the original road structure.

Solution of the Invention

[0016] In accordance with the present invention there
is provided a process for recycling site-won spoil com-
prising predominantly non-granular cohesive material
from an excavation into a material immediately suitable
for use as a backfill, comprising the steps of breaking
up the extracted spoil then mechanically mixing the bro-
ken up extracted spoil with up to 30% added granular
material and between 1 and 10% of a powder material
comprising lime or lime with the addition of cement and/
or pulverised fly ash in an automatically powered ma-
chine that continuously rotavates the components to-
gether into the output material. For example, the powder
material may comprise 1-5 % lime or 1-5% lime with the
addition of 1-5% cement and/or 1-5% pulverised fly ash.
[0017] Particular embodiments of the process accord-
ing to the invention are the subject of the dependent
claims 2 to 7.
[0018] The term pulverised fly ash is used here. The
material is also referred to as pulverised fuel ash or PFA.
Preferably this is material conforming to BS3892 parts
1 and 2 or selected conditioned PFA, which conforms to
class 7B of the Specification for Highway Works 600 Se-
ries.
[0019] The process requires an automatically pow-
ered machine since manual mixing has the disadvan-
tage that it is labour intensive and it is difficult to exercise
good quality control in order to produce a consistent
product. Therefore, in accordance with the present in-
vention, a machine according to claim 8 is proposed.
This machine can be set to provide different mix ratios
depending on the site conditions in order to deliver a
consistent material.
[0020] Particular embodiments of the machine ac-
cording to the invention are the subject of the dependent
claims 9 and 10.
[0021] Preferably the machine is mobile so that it can
readily be moved from site to site.
[0022] Whereas DE-4235355 provides a machine for
recycling site-won spoil comprising predominantly non-
granular cohesive material from an excavation for im-
mediate re-use as a backfill, comprising means for re-

ceiving excavated cohesive material and means for
adding a measured amount of powder material, the ma-
chine of the present invention is characterised in that it
further comprises means for amalgamating the excavat-
ed cohesive material with added granular material, mix-
ing means having at least one mixing screw for mixing
the components and discharging them from the ma-
chine, water supply means providing a water supply to
the mixer and means for controlling the proportions of
water, spoil, granular material and powder incorporated
into the mix.

Percentages

[0023] Percentages given in this specification can be
read as being by either volume or by weight but all the
percentages must be read in the same way.

Advantages of the Invention

[0024] The process allows readily available site-won
material to be recycled and reduces the landfill require-
ment by up to 97%. Further it reduces the use of natural
resources and no natural material tax is payable. On lo-
cal or statutory authority projects, use of this process
will assist in meeting recycling targets.
[0025] The process is suitable for use in all areas ex-
cept chalk and can either be carried out on or close to
the site, thereby reducing transport costs considerably.

Brief Description of Drawings

[0026] In order that the invention may be well under-
stood, an embodiment thereof will now be described, by
way of example only, with reference to the accompany-
ing diagrammatic drawings, in which:

Figure 1 shows a side view of a first embodiment of
a machine for carrying out the process of the
invention;

Figure 2 shows a plan view of the machine of Figure
1;

Figure 3 shows an alternative embodiment of a ma-
chine;

Figure 4 shows a plan view of the machine of Figure
3; and

Figure 5 shows a section on line x-x of Figure 3.

Description of Preferred Embodiment

[0027] In order to recycle the spoil from a trench ex-
cavation it is first necessary to ascertain its clay and
moisture content. The process is designed for a pre-
dominantly non-granular cohesive material such as one
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with at least 20% clay. With such material, the process
will be effective with the addition of up to 10% powder.
In most circumstances the material will be composed of
spoil, added granular material and powder material
which can be up to 5% lime or lime with the addition of
between 1 and 5% cement and/or 1-5% pulverised fly
ash.
[0028] The process is found to work best with clay
soils which will coagulate into a suitable structure with
the addition of lime only. For other soils or ones with a
high silt and/or high moisture content it may be neces-
sary to add granular material. The maximum size of this
added granular material is 75mm as per the H.A.U.C.
Specification. This added granular material can be nat-
urally occurring or be recycled. For example crushed
concrete and asphalt from the site could be used.
[0029] The best mix of added granular material and
powder material with the spoil can readily be determined
using the above guidelines and a knowledge of the clay
and moisture content of the spoil.
[0030] In order to produce the recycled material the
following method maybe employed:

1. Spread spoil to the required depth to produce the
desired volume or weight proportions

2. Spread a layer of added granular material if re-
quired on the spoil layer

3. Spread the powder material of lime or lime with
the addition of cement over these layers

4. Mechanically mix the materials

5. Leave for 4-6 hours to mature

6. Mechanically mix again

7. Stockpile forming sides to allow water run-off

[0031] The mixing is carried out by any mechanical
method such as with the use of mechanical rotavating
machinery, mobile mixing machinery or by static mixing
plants.
[0032] The spoil could be removed to an off-site loca-
tion for the process to be carried out. However the proc-
ess is also suitable for producing small quantities man-
ually on site.

Example 1

[0033] A successful test was carried out using spoil
from a site at The Arches, 24 - 28 Iverson Road, London
NW6. The moisture content was 26 % which conformed
to BS1377 and the clay content was 67%. It was found
that a material satisfying the Type 1, Type 2 and Type
A performance requirement could be formed by mixing
the spoil with 30% granular material in the form of

crushed concrete and 3% lime.

Example 2

[0034] An approval trial was carried out at Sawbridge-
worth using spoil from trenching excavations. The site
won material was a pale brown fine sandy clay with
some gravel.
[0035] The site won material was mixed with 10%
granular material in the form of gravel and 3% lime. The
mixing was carried out mechanically.
[0036] Laboratory test results showed a CBR value
for the top of 36% and for the base of 46%, comfortably
exceeding the sub-base performance requirements
when tested in an unsoaked condition. The test was re-
peated giving a top CBR value of 36% and a base CBR
of 59% with a different sample tested seven days after
remoulding. When a similar sample was tested in a
soaked condition, after soaking for 168 hours producing
a swell amount of 6mm, the top CBR value was 31%
and the base CBR value was 61%. A further CBR test
was carried out after "curing" for 28 days in the mould.
The top value was 50% and the base value was 68%.
[0037] A laboratory classification test (to BS 1377-2
1990) was carried out showing the material to be cohe-
sive with a plastic index test of 24, confirming the mod-
ified material to be non-frost susceptible. A further frost
test was carried out to BS 812-124 1989 amended as
per Specification for Highway Works 1998 Clause 705
and the average heave of the specimen after 96 hours
freezing was 4.2mm compared to a maximum allowable
heave of 15mm.
[0038] Further, the modified material has been used
in numerous excavations provided by a utility company
and the Clegg tests have ranged between 25-40. This
compares favourably with the performance requirement
of no less than 18.

Example 3

[0039] A controlled test was carried out using spoil
from a site at The Arches, 24 - 28 Iverson Road, London
NW6. The moisture content was 24 % which conformed
to BS1377 and the clay content was 61%. It was found
that a material achieving a Clegg test of 32 and a dy-
namic core penetrometer CBR test of 38 could be pro-
duced using a mixture of spoil with 3% lime, 3% pulver-
ised fly ash and 33% granular material.
[0040] Using pulverised fly ash in addition to or in-
stead of cement allows the material to be stored for long-
er periods.

Machine

[0041] A machine 2 has been designed to provide ef-
fective and consistent implementation of the process.
Two embodiments of the machine are shown and it will
be appreciated that other layouts are also possible using
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existing or specially designed components. Like refer-
ence numerals are used for similar components in both
embodiments. The machine of Figures 1 and 2 is de-
scribed first. The machine 2 is mounted on an articulated
tri-axle step-frame trailer 4 so that it can be moved to a
trenching site. Hydraulic jacks, 6 are provided for stabil-
ising the trailer when working on site. A hydraulic power
pack (not shown) is provided to operate the jacks.
[0042] The machine is designed to move the material
from one end to the other of the trailer. A hopper 8 pro-
vides for the input of site-won spoil and any necessary
granular material, which is then passed through a pri-
mary rotavator 10. A powder silo 12 is mounted down-
stream of the hopper 8 so as to be able to feed a required
measured amount of lime and/or cement and/or pulver-
ised fly ash into a secondary rotavator 14. The second-
ary rotavator also receives spoil fed to it by a weighing
feeder from 16 from the output of the primary rotavator
10. From the secondary rotavator 14 the material is fed
to a mixer 20 which can be slewed out from the trailer
under hydraulic control in order to deposit the material
at a suitable location.
[0043] The trailer 4 also supports other equipment
necessary for the operation of the machine including a
generator 60, diesel tank, water tank 50, electrical cab-
inet, motor enclosure, access steps and shutter lights
for night time operation.
[0044] Spoil to be recycled is tipped into the main
loading hopper 8 together with any added granular ma-
terial required by the prevailing conditions. The hopper
8 may be manufactured from 8mm mild steel and is
3000mm long and 1500mm wide at the top. The hopper
8 has a removable hopper base which is manufactured
from 10mm HARDOX 400. The base is operated by a
hydraulic cylinder and valve. The hopper 8 has a sloping
safety grid 22 at its mouth. The safety grid 22 is 3000mm
long and 1500mm wide and the spacing within the grid
is 200mm by 200mm. A water spray bar with stainless
steel jets is optionally fitted over the hopper 8. The flow
of water can be controlled automatically.
[0045] The hopper 8 contains the primary rotavator or
clay pulverisor 10, which breaks up the input material.
The primary rotavator 10 is located in the bottom of the
hopper 8 in order to break up the material into a particle
size of the order of 28mm. The primary rotavator 10 is
2500mm in length and is powered by a 75kW motor.
[0046] The weighing feed belt 16 extends from the
base of the hopper 8 beneath the primary rotavator 10.
[0047] Material that has been processed by the rota-
vator 10 is thrown onto the weighing feeder belt 16. The
speed of the weighing feeder belt 16 can be adjusted to
control the feed rate. The weighing feeder belt 16 is
4300mm long from the centers of its rollers and is
800mm wide. It is fitted with a 4kW motor and suitable
gearing. The weighing feeder belt 16 provides continu-
ous belt weighing using an electronic load cell, load cell
amplifer, 4kW inverter and a speed sensor. The weigh-
ing feeder belt 16 enables the weight of spoil and gran-

ular material being input to the mixer 20 to be continu-
ously monitored.
[0048] The weighing feeder belt 16 delivers the pul-
verized material to the secondary rotavator 14. The sec-
ondary rotavator 14 is 700mm in length and is powered
by a 15kW motor.
[0049] The powder silo 12 is situated above the sec-
ondary rotavator 14. This silo stores lime and/or cement
and/or pulverised fly ash which is to be mixed with the
pulverized spoil. The powder silo 12 is constructed from
4mm mild steel and has an approximate holding volume
of 7.5 cubic meters.
[0050] The silo consists of a hopper with support legs
32. A screw feeder 30 is located at the bottom of the
powder silo 12. The powder silo 12 also has a cover and
hatch 34. In order to monitor the contents of the hopper
a load cell and load cell amplifier are provided.
[0051] The screw feeder 30 is 200mm in diameter and
3800mm long and is powered by a 3kW motor with suit-
able gearing and a 3kW inverter. A variable speed me-
tering vane feeder 36 is located at the bottom of the
screw feeder 30. The variable speed metering vane
feeder 36 may be a type BX19, which is fitted with stain-
less steel vanes and has a flexible outlet shield. The var-
iable speed metering vane feeder 36 has a filler pipe
with a standard UNICONE (registered trade mark) fitting
and a 100mm butterfly valve to close the feeder after
filling. The variable speed metering vane feeder 36 is
fitted with a filter pipe and sock.
[0052] The secondary rotavator 14 has heavy duty re-
placeable mixing blades, which are 700mm wide. It has
a 15kW drive unit. This rotavator 14 mixes the powder
through the spoil and granular material. The output of
the rotavator 14 is delivered to a fixed speed conveyor
40. The fixed speed conveyor 40 is a flat chevron belt
that is 1800mm long and 800mm wide. It is fitted with a
3kW motor and suitable gearing. The fixed speed con-
veyor 40 delivers the spoil/powder material to the mixer
20.
[0053] The mixer 20 consists of a U-shaped trough
containing a single shaft rotating auger type mixer. The
mixer 20 is 5000mm long and 400mm wide and is fitted
with a 7.5kW motor with suitable gearing. The mixer 20
has a combination of replaceable mixing blades and au-
ger flights. The rotation of the auger within the mixer 20
causes the spoil and powder material to progress along
the mixer 20.
[0054] The mixer 20 is supported on a winch cable 42
which enables it to be raised and lowered. Slewing of
the mixer 20 in an horizontal plane is hydraulically con-
trolled. The trailer 4 includes a parking crutch 44 to sup-
port and locate the mixer 20. The parking crutch 44 has
suitable lashings to secure the mixer 20 during transit.
[0055] A water spray bar (not shown) is fitted over the
inlet of the mixer 20. The water flow to the spray bar can
be regulated by an operator. A control valve and flow-
meter are also provided.
[0056] A water tank 50 is fitted to the underside of the
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trailer 4. The approximate dimensions of the water tank
50 are 3500mm in length, 750mm in width and 750mm
in height.
[0057] The working capacity of the tank is 1500 litres
approximately. A protective bumper rail (not shown) can
be fitted around the water tank 50 to protect it.
[0058] A power generation unit 60 is mounted on the
trailer 4. A 200kva generating set is provided to run all
the machine functions for the primary rotavator 10,
weighing feeder 16, secondary rotavator 14, powder silo
12, conveyor 40, mixer 20 and a water pump.
[0059] A water pump (not shown) is fitted under the
power generation unit 60 and is capable of pumping be-
tween 40 to 200 litres per minute to the or each water
spray at the hopper 8 and mixer 20.
[0060] Controls for the machine are housed in a con-
trol cabin 70, which has lockable antivandal shutters.
The controls include a computer which controls a se-
quenced starting and stopping of each machine func-
tion. The computer monitors the material fed on to the
feeder 16 and also monitors the feed rate of the powder
by loss of weight as monitored by the load cell in the
powder silo 12. The computer also monitors the total
amount of material fed on to the feeder belt 40. Water,
if added at the spray at hopper 8 or at the mouth of the
mixer 20, will be measured by a flow meter. Rates of
feed of raw materials are displayed on a VDU. A printer
can be used to print data and reports.
[0061] It will be appreciated that by setting the speed
of the belts 16 and 40, and the supply to the water
sprays, the relative proportions of the ingredients can
be regulated. These settings can then be stored for later
use so that a number of different "programs" for varying
site conditions can be applied to the machine so that it
can be adapted speedily for use at different locations.
The machine can also be used to carry out experiments
with different proportions to find the best settings for a
new type of local spoil.
[0062] In an alternative embodiment the mixer 20 may
be of a design which uses two mixing screws rotating
towards each other. The mixer may also have several
stages with differing screw configurations.
[0063] Figures 3-5 show an alternative embodiment
of the machine. Similar components have similar refer-
ence numerals. This design differs in the construction
of the mixer. In this embodiment a multi-stage mixer is
located in the base of the machine which also operates
to transport the material towards a discharge end of the
machine at which a fold back conveyer 72 can be locat-
ed.
[0064] A first stage of the mixer 80 is located beneath
the hopper 8. This is a twin screw rotavator with a hy-
draulic drive. The twin screws 82, 84 can be seen in Fig-
ure 5. They rotate in opposite senses. The first stage 80
passes the spoil to a second stage mixer 86 positioned
underneath the powder silo 12. An upper part of the
housing of the second stage mixer 86 is open to an out-
put from a stainless steel vane feeder 88, which delivers

the powder material into the mixer. This second stage
mixer 86 is also a weighing chamber with load cells. This
enables the proportion of powder to spoil and granular
material to be controlled. The second stage mixer 86
transports its output to a final stage mixer 90, which
completes the mixing process and delivers the material
to the discharge conveyer 72. Other features of the ma-
chine are as described in relation to the first embodi-
ment.
[0065] It will be appreciated that a machine to carry
out the mixing and measuring process could be con-
structed to numerous different designs, only two of
which have been described. The capacity of the de-
scribed machine is suitable for processing spoil into a
material that can be used as backfill virtually immediate-
ly without a prolonged period of maturation. Typically the
output of the mixer can be directed to a suitable storage
area alongside the trench, where it is readily accessible
after a few hours maturation, while the piping or other
object of the roadworks is installed, for use as backfill
to reinstate the sub-base.
[0066] The mobile mixer as described can also be
used at a central mixing point away from the excava-
tions. Alternatively the machine can be assembled for
static operation at such a site.

Claims

1. A process for recycling site-won spoil comprising
predominantly non-granular cohesive material from
an excavation into a material immediately suitable
for use as a backfill, comprising the steps of break-
ing up the extracted spoil then mechanically mixing
the broken up extracted spoil with up to 30% added
granular material and between 1 and 10% of a pow-
der material comprising lime or lime with the addi-
tion of cement and/or pulverised fly ash in an auto-
matically powered machine that continuously rota-
vates the components together into the output ma-
terial.

2. A process as claimed in claim 1, wherein the site-
won spoil comprises at least 20% clay.

3. A process as claimed in claim 1, wherein up to 5%
cement is mixed with the spoil.

4. A process as claimed in claim 1, wherein up to 5%
lime is mixed with the spoil.

5. A process as claimed in claim 1, wherein up to 5%
pulverised fly ash is mixed with the spoil.

6. A process as claimed in claim 1, wherein water is
added to the material during mixing.

7. A process as claimed in claim 2, wherein 3% of lime
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is used as the powder material.

8. A machine (2) for recycling site-won spoil compris-
ing predominately non-granular cohesive material
from an excavation for immediate re-use as a back-
fill, comprising means (8) for receiving excavated
cohesive material and means (12) for adding a
measured amount of powder material, character-
ised in that it further comprises means (10) for
amalgamating the excavated cohesive material
with added granular material, mixing means (14)
having at least one mixing screw for mixing the com-
ponents and discharging them from the machine,
water supply means (50) providing a water supply
to the mixer and means (70) for controlling the pro-
portions of water, spoil, granular material and pow-
der incorporated into the mix.

9. A machine as claimed in claim 8, further comprising
means (70) for storing different mix ratios depend-
ing on the site conditions in order to deliver a con-
sistent backfill material.

10. A machine as claimed in claim 8, mounted on a trail-
er (4) so as to be transportable.

Patentansprüche

1. Verfahren zum Recyclen von auf einer Baustelle
gewonnenem Abraum, umfassend überwiegend
nicht-granulöses kohäsives Material aus einer Bau-
grube, in ein Material, das unmittelbar zur Verwen-
dung als Hinter- oder Auffüllung geeignet ist, um-
fassend die Schritte des Auflockerns des abgebau-
ten Abraums, sodann des mechanischen Mischens
des aufgelockerten abgebauten Abraums mit bis zu
30 % zugesetztem kömigem Material und zwischen
1 und 10 % Pulvermaterial, das Kalk oder Kalk mit
dem Zusatz von Zement und/oder pulverisierter
Flugasche enthält, in einer automatischen Pulveri-
sierungsmaschine, die die Komponenten kontinu-
ierlich zusammen in das Ausgabematerial (dreh-)
verarbeitet.

2. Verfahren nach Anspruch 1, bei dem der auf der
Baustelle gewonnene Abraum mindestens 20 %
Lehm enthält.

3. Verfahren nach Anspruch 1, bei dem bis zu 5 % Ze-
ment mit dem Abraum vermischt werden.

4. Verfahren nach Anspruch 1, bei dem bis zu 5 % Kalk
mit dem Abraum vermischt werden.

5. Verfahren nach Anspruch 1, bei dem bis zu 5 % pul-
verisierter Flugasche mit dem Abraum vermischt
werden.

6. Verfahren nach Anspruch 1, bei dem während des
Mischens dem Material Wasser zugesetzt wird.

7. Verfahren nach Anspruch 2, bei dem 3 % Kalk als
Pulvermaterial verwendet werden.

8. Maschine (2) zum Recyclen auf der Baustelle ge-
wonnenen Abraums, umfassend überwiegend
nicht-granulöses kohäsives Material aus einer Bau-
grube zum unmittelbaren Wiederverwenden als
Hinter- oder Auffüllung, umfassend Mittel (8) zum
Aufnehmen abgebauten kohäsiven Materials und
Mittel (12) zum Hinzufügen einer abgemessenen
Menge Pulver-Materials, dadurch gekennzeich-
net, daß es weiter Mittel (10) zum Amalgamieren
des ausgehobenen kohäsiven Materials mit hinzu-
gefügtem granulösem Material, Mischmittel (14) mit
wenigstens einer Mischschnecke zum Mischen der
Komponenten und Abgeben derselben aus der Ma-
schine, Wasserzuführmittel (50) zum Zuführen ei-
ner Wassermenge an den Mischer und Mittel (70)
zum Steuern der Anteile von Wasser, Abraum, gra-
nulösem Material und Pulver, die in die Mischung
eingearbeitet werden, umfaßt.

9. Maschine nach Anspruch 8, weiter umfassend Mit-
tel (70) zum Speichern verschiedener Mischver-
hältnisse abhängig von den Verhältnissen auf der
Baustelle, um ein reproduzierbares Hinterfüllungs-
material zu liefern.

10. Maschine nach Anspruch 8, auf einen Anhänger (4)
zur Transportierbarkeit aufgesetzt.

Revendications

1. Procédé de recyclage pour recycler des déblais
produits sur site, comprenant principalement un
matériau cohésif non granulaire provenant d'une
excavation, en un matériau convenant immédiate-
ment pour utilisation comme remblai, qui comprend
les étapes de fragmentation des déblais extraits
puis de mélange mécanique des déblais extraits
fragmentés avec jusqu'à 30% d'un matériau granu-
laire ajouté et entre 1 et 10% d'un matériau pulvé-
rulent comprenant de la chaux, ou de la chaux avec
addition de ciment et/ou de cendres volantes pul-
vérisées, dans une machine à commande automa-
tique qui brasse en rotation continue l'ensemble des
composants pour produire le matériau de sortie.

2. Procédé selon la revendication 1, dans lequel les
déblais produits sur site comprennent au moins
20% d'argile.

3. Procédé selon la revendication 1, dans lequel on
mélange jusqu'à 5% de ciment aux déblais.
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4. Procédé selon la revendication 1, dans lequel on
mélange jusqu'à 5% de chaux aux déblais.

5. Procédé selon la revendication 1, dans lequel on
mélange jusqu'à 5% de cendres volantes pulvéri-
sées aux déblais.

6. Procédé selon la revendication 1, dans lequel on
ajoute de l'eau au matériau pendant le mélange.

7. Procédé selon la revendication 2, dans lequel on
utilise 3% de chaux comme matériau pulvérulent.

8. Machine (2) de recyclage de déblais produits sur
site, comprenant principalement un matériau cohé-
sif non granulaire provenant d'une excavation, pour
réutilisation immédiate comme remblai, qui com-
prend des moyens (8) de réception du matériau co-
hésif provenant de l'excavation et des moyens (12)
d'addition d'une quantité mesurée de matériau pul-
vérulent, caractérisée en ce qu'elle comprend en
outre des moyens (10) d'amalgame du matériau co-
hésif excavé avec un matériau granulaire ajouté,
des moyens de mélange (14) comportant au moins
une vis de mélange pour mélanger les composants
et les évacuer de la machine, des moyens de four-
niture d'eau (50) fournissant une alimentation d'eau
aux moyens de mélange, et des moyens (70) de
réglage des proportions d'eau, de déblais, de ma-
tériau granulaire et de poudre incorporés dans le
mélange.

9. Machine selon la revendication 8, comprenant en
outre des moyens (70) de mémorisation de diffé-
rents rapports de mélange, en fonction des condi-
tions du site, afin de produire un matériau de rem-
blai constant.

10. Machine selon la revendication 8, montée sur une
remorque (4) de façon à être transportable.
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