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57 ABSTRACT 
A method of constructing a fluid impermeable wall in 
the ground. A first trench is dug and simultaneously 
filled with a cementitious bentonitic mud, which is suf 
ficiently viscous to prevent the sides of the trench from 
caving in. This first trench forms a first section of the 
wall. Before the mud of the firt section has set, a second 
trench is dug adjacent to and continuing or extending 
from the first trench, to form a second wall section, and 
the second trench is also simultaneously filled with ce 
mentitious bentonitic mud. The abuttting end sections 
then bond firmly together upon setting to form a con 
tinuous wall. 

11 Claims, No Drawings 
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METHOD OF EARTH WALL CONSTRUCTION 
USING CEMENTITIOUS BENTONITIC MUD 

One method of constructing a fluid permeable dia 
phragm wall in the ground consists of digging a trench 
in the ground and maintaining the trench full of a ben 
tonitic mud, which is sufficiently viscous or thixotropic 
to prevent the earth walls of the trench caving in, whilst 
the digging is carried out through the mud. The mud is 
subsequently displaced by concrete to form the fin 
ished wall in situ in the ground. This method has the 
disadvantage that the long diaphragm wall has to be 
constructed in longitudinally displaced sections and 
some form of fluid tight seal, and in many cases also a 
mechanical connection, has to be made between the 
adjacent ends of the adjacent sections. Also there is a 
difficulty of storing, carting, recovering and regenerat 
ing the bentonitic mud when each section is cast. 

In accordance with the present invention in a method 
of constructing in the ground a fluid impermeable dia 
phragm wall incorporating a number of longitudinally 
displaced sections, each wall section consists of a 
length of trench filled with cementitious bentonitic 
mud and of each two adjacent sections one is first con 
structed and the other one is then constructed before 
the mud of the first section has set so that the mud in 
the two sections bond together to provide a perfect 
fluid impermeable diaphragm wall. Such a wall is thus 
produced without having to insert or construct a fluid 
tight seal between the two sections. 
The use of a bentonitic mud which includes a propor 

tion of cement surprisingly retains the high viscous or 
thixotropic properties of bentonitic mud as well as the 
setting properties of cement. 
Numerous tests by the applicants have proved that 

slow setting cementitious bentonitic mud makes it pos 
sible to cast slabs, constituting separate wall sections, 
of which the ends of the slabs have set sufficiently after 
24 to 48 hours to tolerate the absence of pressure of the 
soil during the forming of an adjacent slab section, but 
insufficiently to provide any difficulty of uniting with 
the adjacent section when it is cast. Experiments have 
shown that the same results are obtained whatever the 
type of cement employed, provided that the setting 
speed is adjusted as necessary by adding to the cemen 
titious bentonitic mud an appropriate retarding agent. 
Preferably if the setting time of the mud is T, the sec 

ond one of the two sections is constructed in a period 
between 0.5 T and 0.9 T after the first one of the sec 
tions has been constructed. A typical diaphragm wall 
may have a thickness of between 0.2 and 1 m and a 
depth of between 1 and 60 m. 
The manner in which the diaphragm wall is con 

structed of separate sections is open to many varia 
tions. Thus a first section may be constructed, then the 
next section but one, and finally the intermediate sec 
tion before the first two sections have set fully. It is then 
preferable if the partially set inner ends of the end sec 
tions are cut off during the construction of the middle 
section to ensure that no earth remains to interfere with 
the seal between the adjacent sections. Again it is possi 
ble to work simultaneously at several sections, using 
several machines, or to work progressively along the 
wall section by section. 
A diaphragm wall of exceptionable permeability, 

even to gases, can be produced by embedding into the 
wall sections a continuous foil of plastics material ex 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
tending along the wall. Alternatively if exceptional 
strength is required, metal reinforcement may be em 
bedded in the sections. In either case the plastic sheet 
ing or reinforcement is simply immersed in the mud 
filled trench and remains there until the mud has set. 
The invention thus makes possible the construction 

of a diaphragm wall of indefinite length, or a circular 
or other endless diaphragm wall, as an integral fluid 
tight unit without the need for any additional jointing 
material. The wall also has the property of being 
slightly flexible so that it can move slightly with the 
ground without impairing its impermeability. Since the 
mud forms the finished wall sections it does not have 
to be recovered and forms a cheap building material for 
the wall. 
By way of example the invention may be carried out 

using a cementitious bentonitic mud consisting of ben 
tonite containing a quantity of between 50 and 300 ki 
lograms of cement per cubic metre. The proportion is 
preferably between 50 and 100 kilograms per cubic 
metre for particularly impermeable walls and between 
100 and 300 kilograms per cubic metre when greater 
strength is required. The mud should retain a substan 
tially constant high viscosity for at least 40 hours and 
remain homogeneous for that period. This period can 
be reduced if the speed with which the work is carried 
out so requires, but whatever the setting time, it is pref 
erably selected so that the cement and bentonite mix 
ture with which the or each trench is filled, retains its 
homogenity and viscosity until all the construction 
steps have been completed. 

It is obvious that, by reason of the very numerous 
types of cement available, there is a very vast variety of 
mixtures for fulfilling these conditions. Appropriate re 
tarding agents may be incorporated as necessary. 

In the case of a fine cement obtained by a mixture of 
clinker and slag from blast furnaces, the amount of re 
tarding agent used depends upon the proportion of 
clinker, whereas when the cement is made without clin 
ker that is to say from substantially pure slag, no retard 
ing agents are necessary. 
Conversely, if for any reason that at any stage, it is 

desired to accelerate the setting of the whole or part of 
the cementitious bentonitic mud, it is only necessary to 
add to the mud already in place, a certain quantity of 
setting accelerator, for example cement without slag. 
What we claim is: 
1. A method of constructing in the ground a fluid im 

permeable diaphragm wall composed of a plurality of 
longitudinally extending sections bonded together to 
form a wall, said method comprising: 
excavating a first section and simultaneously com 

pletely filling the excavation with a cementitious 
mixture consisting essentially of bentonitic mud 
and cement; 

before said cementitious mixture in the excavated 
first section completely hardens and sets, excavat 
ing a second section adjacent said first section 
while simultaneously completely filling in the exca 
vation of said second section with said cementi 
tious mixture; and 

allowing the mixtures filling the excavation of each of 
said sections to harden therein whereby when the 
mixtures in each of said sections harden they bond 
together at the junction of said first and said second 
sections to thereby provide a fluid impermeable 
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wall consisting essentially of said hardened cemen 
titious mixture. 

2. A method according to claim 1, in which of three 
consecutive sections along the wall, the end sections 
are first constructed and the middle section is then con 
structed before the mud of the end sections has set. 

3. A method according to claim 2, in which the par 
tially set inner ends of the end sections are cut off dur 
ing the construction of the middle section to ensure 
that no earth remains to interfere with the seal between 
the adjacent sections. 

4. A method according to, claim 1 wherein the set 
ting time of the cementitious mixture is T and the sec 
ond one of the two sections is constructed in a period 
between 0.5 T and 0.9 T after the first one of the sec 
tions has been cast. 

5. A method according, claim 1 wherein the dia 
phragm wall has a thickness of between 0.2 and 1 m 
and a depth of between 1 and 60 m. 

6. A method according to, claim 1 in which a contin 
uous foil of plastics material, extending along the wall, 
is embedded in the sections. 

7. A method according to, claim 1 in which metal re 
inforcement is embedded in the sections. 

8. A method according to, claim 1 in which the ce 
mentitious mixture consists essentially of bentonite 
mud and from 50 to 300 kilograms of cement per cubic 
metre. 

9. A method according to, claim 1 in which a retard 
ing agent is present in the mixture to render the mixture 
more slowly setting. 

10. A method of constructing in the ground a fluid 
impermeable diaphragm wall composed of a plurality 
of longitudinally extending sections bended together to 
form a continuous wall, said method comprising: 

a. excavating a first section and simultaneously com 
pletely filling the excavation with a cementitious 
mixture consisting of bentonitic mud and from 50 
to 300 kilograms of cement per cubic meter of mix 
ture, 
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b. before said cementitious mixture completely filling 
the excavated first section completely hardens and 
sets, excavating a second section adjacent said first 
section while simultaneously completely filling the 
excavation of said second section with said cemen 
titious mixture, 

c. allowing the mixtures filling the excavations of 
each of said sections to harden therein, and 

d. repeating step (a) - (c) until a wall of the desired 
length is obtained, whereby when the mixtures in 
each of said sections harden they bond together at 
the junction with each adjacent section to thereby 
provide a continuous fluid impermeable wall con 
sisting of said hardened cementitious mixture. 

11. A method of constructing in the ground a fluid 
impermeable diaphragm wall composed of a plurality 
of longitudinally-extending sections bonded together to 
form a continuous wall, said method comprising: 

1. excavating a first section and simultaneously com 
pletely filling the excavation with a cementitious 
mixture consisting of bentonitic mud, from 50 to 
300 kilograms of cement per cubic meter of said 
cementitious mixture and a retarding agent to ren 
der the cementitious mixture more slowly setting; 

2. before said cementitious mixture completely filling 
the first excavated first section completely hardens 
and sets, excavating a second section adjacent said 
first section while simultaneously completely filling 
the excavation of said second section with said ce 
mentitious mixture; 

3. allowing the mixtures filling the excavations of 
each of said sections to harden therein; and 

4. repeating steps (1) - (3) until a wall of the desired 
length is obtained, whereby when the cementitious 
mixtures in each of said sections harden they bond 
together at the junction with each adjacent section 
to thereby provide a continuous fluid impermeable 
wall consisting of said hardened cementitious mix 
ture, 
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