
Method of making drain trenches The invention relates to a process for
making drainage trenches in which a trench is dug in the ground and said
trench is filled with a filtering material (as known, for example, from
FR-A-2244356 and FR-A-2181411). 5            It is often necessary to
eliminate the presence of water in the earth, which may either be done
provision- ally in order to facilitate the carrying out of under- ground
workings, or may be done permanently in order to protect existing workings
from underground water 10    or to eliminate harmful effects arising from
this, par- ticularly from the point of view of the stability of the earth
itself. Drainage trenches (cuttings in the earth filled with a permeable
filtering material which may or may not 15    be provided at their bottom
with a longitudinal tubular drain) would in many cases provide a
particularly ap- propriate solution to the problems presented by water in
the soil if it were not for the fact that the provision of them often runs
into difficulties which 20    are difficult to overcome, both from a
technical or economical point of view, as soon as it is required for
them to penetrate fairly deeply into water-carrying terrain. It is in fact
known and current practice to provide drainage trenches of small depth, of
the order 5 of about one meter, which are provided with a flexible
filtering pipe as the digging out of the trench progresses. The speed of
the operations carried out, given the small size of the actual
installation, make it possible to fit-out and once again close the trench
10 before the phenomena of collapse of the walls of the excavation start to
hinder the actual carrying out of the operation. It is using this method
that agricultural drains are located in position which are used for
draining cultivatable ground in order to improve its 15 quality. If one
wished to provide deeper trenches, it would be absolutely essential to
employ timbering or devices for shielding and supporting the walls
complemented by means for extracting water which has 20 infiltrated into
the actual trench, or for diverting the underground water using pumping
bore holes provided at both sides of the line along which excavation is
being carried out, the workings which it is proposed 



to carry out being situated, by definition, in water- 25 bearing terrain. A
process is known well for providing trenches of appreciable depth which
makes it possible to dispense with the very heavy technical and economic
constraints    involved when using timbering, supports and pumping
arrangements as discussed above. This process consists of carrying out the
excavation of the trench while it is protected by a bentonite mud, as is
used in the 5 well known technique of making concrete walls molded in the
ground. Nevertheless, the use of a bentonite mud as a provisional agent for
supporting the wall of the excavation is fundamentally incompatible with
the 10 fitting out and the actual operation of the drainage trench.
Firstly, in actual fact the supporting effect of the bentonite suspension
rests in theory on the penetration of this suspension or mud into the earth
15 in the neighbourhood of the excavation, to a greater or lesser depth
depending on the permeability of the earth formation, and the creation of a
sealed membrane, or "cake", on the actual wall of the excavation. The
combined effect of these two phenomena could only be 20  that of
subsequently opposing the circulation of water carried in the earth towards
the drainage trench. Secondly, the actual fitting out of the trench so that
it forms a drainage trench could in fact not be done as a result of the
presence of the bentonite 25 suspension. The way in which it is fitted out
in fact mainly consists of providing filling of the trench using a
permeable filtering material (for example using gravel of graded size), and
in fact this filling would    become completely clogged by the suspension
at the very time when it was located in position. Theinvention consequently
has the aim of providing a process which makes it possible to provide 5
drainage trenches of appreciable depth without the need to employ a
complicated equipment for carrying it out. The invention provides a process
for obtaining drainage trenches according to which 



10          a) A trench is dug in the  arth, and b) the trench is filled
with a filtering material, characterised in that step (a) is carried out
whilst the trench is filled with a degradeable pseudo- plastic slurry, then
step (b) is carried out by 15  introducing the filtering material into the
trench filled with the slurry. If desired step (b) may be preceeded by the
insertion, at the base of the trench, of a collecting and drainage pipe. 20
The invention also relates to drainage trenches carried out using the
process according to the invention. The degradeable pseudo-plastic slurry
or mud used in the process according to the invention is a known product
which is used as a circulation fluid 25  when carrying out drilling. This
slurry or mud is made up by a colloidal solution of a natural polymer or a
biopolymer which in its resting state is in the form of a gel. This slurry
is easily prepared by dissolving    the polymer in the dry state in water
(at a rate of about 5-10 parts of polymer to 1,000 parts of water) and this
possesses the remarkable properties of having a pseudo-plastic behaviour
(in other words it can be 5 made fluid by subjecting it to shearing forces)
and of being degradeable, in other words it is able to return to a fluid
state (similar to that of water) at the end of a certain period of time.
This return to the fluid state occurs as a result of 10 hydrolysis of the
polymer, which both occurs as a result of enzymatic biodegradation effects
which can be controlled by adding inhibitors, and by voluntary chemical
action. Natural polymers or biopolymers which are suitable for the
preparation of the degradeable 15 pseudo-plastic slurry are, in the
majority of cases, heteropolysaccharides which are prepared starting from
leguminous seeds and are available on the market originating from various
sources. One could for example cite the following, without this list being
limiting : 20  RHODOPOL 23 sold by the Company RHONE-POULENG,FORAGUM HM
sold by the Company CECA S.A. and REVERT sold by the Company
JOHNSON.Reference can advantageously be made to the instruction leaflet
issued with these products in order to have more details concerning the 25
actual preparation and the degradation of the pseudo- plastic slurry. 



This slurry or mud hating the consistency of a gel makes it possible to
excavate trenches or cuttings    6 without the risk of Blip or crumbling of
the walls of the trench. Considered from one aspect, it performs the same
function as the bentonite slurry or mud employed in the digging of trenches
which are intended 5 to receive concrete for the provision of walls molded
into the ground. However, the pseudo-plastic slurry employed provides the
advantage that it neither clogs the filtering material which is put into
the drainage trench nor the walls Of the trench as it becomes degraded 10
to a fluid residue which is similar to water. Its pseudo-plastic behaviour
(ability to become fluid by application of shear forces) additionally
ensures that it does not hinder the insertion of the filtering material nor
the insertion of a possible collecting and 15 drainage pipe. The nature of
the filtering material used is not critical. At the present time, the
preference is towards a graded natural gravel, which has been rolled or
crushed, but one could also employ an artificial 2C granular material such
as expanded clay balls, glass balls, etc... lnstead of filling the trench
with a bulk filtering material, one could provide the trench with
prefabricated drainage panels made up, for example, 25 by agglomerated
granular materials such as agglomerated graded gravel, agglomerated
expanded clay balls, etc.. or by using materials the bulk of which is
permeable such as for example porous concrete or any    material having a
high open porosity. One could also use a composite filling which combined,
for example, prefabricated drainage panels occupying the central portion of
the trench and a bulk 5 filtering material (such as gravel) which is used
to fill the lateral spaces existing between the panels and the walls of the
trench. Finally, when using a bulk filtering material, one could make the
provision of inserting a porous sheet, 10 for example a non-woven textile
clcth, between the bulk filtering material on the one hand, and the walls 



and the base of the trench on the other hand, in order to prevent the
surrounding earth from becoming rixted with the filtering material and
clogging it to a greater 15 or lesser extent with the passage of time. The
use of such a porous sheet acting as a separator also makes it possible to
use a non-graded gravel. The process according to the invention can be
carried out either continuously or discontinuously. 20          The
description which follows and the attached drawings which are given by way
of non-limiting example will lead to a clear understanding as to how the
invention may be provided in practice. Figure  1 is a diagrammatical view
in section 25  showing a way of continuously carrying out the process of
the invention; and Figure 2 is a diagrarmmatical view in section showing a
way of discontinuously carrying out the    process according to the
invention. Figure 1 shows the continuous obtaining of a drainage trench. In
this figure, there can be seen a trench I which is continuously excavated
whilst being 5 protected by a degradeable pseudo-plastic mud or slurry 2
having, in the absence of shear forces, the consistency of a gel. As soon
as a length of trench which is greater than the corresponding length of the
natural slope of the filtering gravel which is to fill the 10  trench has
been provided, the insertion of the filtering gravel 3 is started, which is
generally done by directly pouring the gravel into the mud or slurry
filling the trench. If, as is shown in the figure, it has been chosen to
also provide the trench with 15 a collecting and drainage pipe 4 which has
the purpose of collecting the drainage water, this pipe is layed on the
bottom of the trench before tipping in the filtering material 3. The pipe 4
may for example be made up by a flexible or semi-flexible pipe in a 20
plastics material which has perforations over the whole or part of its
circumference. Excavation of the trench continues in the area indicated by
5 whilst the tipping in of the gravel 3 is carried out ih the portion of
the trench which has already been dug. The length of life of the slurry is
regulated as a function of the different parameters which influence this
(pH of the water, chemical composition, tempera- ture, etc..) so that the
degradation of the slurry in 



a given region of the trench only occurs after the trench has been fitted
with the drainage pipe and its filling with the filtering material has been
completed. All the information necessary concerning 5 this adjustment of
the length of the life of the slurry can be found in the instruction
leaflet relating to the natural polymers or biopolymers of the marketed
type used. Once the slurry has become degraded (at the 10  end of a period
of time which may vary from several hours to several days) into a residue
which is similar to water, the drainage trench is ready to carry out its
function. Figure 2 shows a variation in the manner of 15  carrying out the
invention according to which the drainage channel is provided in successive
sections. In this alternative embodiment, excavation, with the protection
of the degradeable pseudo-plastic slurry 2 is carried out on one section of
the trench. Once 20 the section la has been dug, the drainage and
collecting pipe 4 is located in place, if this is in fact used, at the
bottom of section la, then a provisional shuttering or screening component
6 is inserted at the end of section la, this component 6 having the purpose
of 25 firstly, retaining the filtering gravel and secondly, protecting the
tube 4, this latter being housed in a reinforcement provided in the
shuttering. It is then possible, after the shuttering 6 has been inserted,
to discharge the filtering gravel 3 into the section 1a of the trench.
Then, having finished the section la of the drainage trench, the section lb
of the trench is dug 5 using degradeable pseudo-plastic slurry, the tube 4
is unwound onto the base of the trench, the shuttering 6 is removed from
the end of section la in order to then place it at the end of section lb,
the gravel 3 is poured into the section lb and so on until the 10 drainage
trench is completed. Obviously, instead of providing the drainage trench in
successive sections, one could also carry out the work using alternating
sections as will be obvious to those skilled in the art. 



15          Nevertheless, in this case, it is not possible to lay the
collecting and drainage pipe, at least not in a simple manner. The
geometrical characteristics of the drainage trench (length, depth, actual
location, etc..) should 20 be adapted to the topography and the type of
terrain under consideration whilst ensuring in all cases that evacuation of
the drainage water thus collected does occur. The invention is particularly
useful for the 25 stabilisation by drainage of slopes and inclines the
equilibrium of which is at the limit, this being a case which is frequently
encountered when carrying out the large scale earth digging operations
necessary    for the construction of motorways, railways, canals, etc.. Up
until now, this stabilisation by drainage was done using a network of
drillings which rise slightly up the slope, which were generally provided 5
starting from the edge of the ground concerned. It can readily be seen that
these "one-dimensional" workings in the earth which constitute the drainage
drillings are, generally, much less effective than one or several drainage
trenches suitably arranged 10  and continuously  cutting through the earth
from which it is proposed to extract the water in order to carry out
stabilisation of it, and this is particularly so in the case where such
water is circulating in a random manner in the body of the terrain. 15
The improvement provided by the present invention makes it possible to
provide such drainage trenches under excellent economic conditions and
gives excellent results whatever the nature of the ground encountered. 20
It is obvious that the embodiments which have been described are only
examples and one could modify these notably by carrying out substitution
using equivalent technical means without this leading to departure from the
scope of the invention as defined by the claims.    


