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ABSTRACT OF THE DISCLOSURE 

A sand drain comprising a ?exible, porous tube of fab 
ric material ?lled with sand inserted in a hole in the 
earth. A plurality of tubes may be arranged in side by 
side relationship around the perimeter of the hole with 
loose aggregate material in the core or concentric tubes 
of sand and aggregate may be used. The tube may be 
formed in a continuous strip, ?lled with sand and laid 
in a trench in the earth. 

Disclosure 

This invention pertains to the art of water drainage 
from the earth’s surface and more particularly to means 
and method for constructing sand drains for this pur 
pose. 

There are areas in the world where the water content 
of the surface or subsurface soil is so high that the soil 
has such a low load bearing capacity that it is impossible 
to erect structures thereover without ?rst providing 
means for draining water from the soil. Numerous ar 
rangements have been attempted in the past to remove 
such water. For example, large weights have been placed 
in the soil in an effort to squeeze the water out. A fur 
ther and more common method has been to dig a verti 
cal hole in the soil to a predetermined depth and then 
?ll this liole with sand or aggregate or both such that the 
water can bleed into the sand or aggregate and thence 
upwardly to the top where it can then be pumped or al 
lowed to drain away. Such sand drains have proven par 
ticularly effective in removing water. 

Dif?culty has been experienced in the past, however, 
in the forming of such sand drains or in keeping them 
open. Thus, in the time lapse between the digging of 
the hole and ?lling it with sand, the walls of the hole 
often collapse, in full or in part, either restricting the 
depth of the hole or if the collapsing should take place 
after a portion of the sand has been poured thereinto, 
blocking off the lower portions of the hole from the 
upper portions thereof and thus impeding or preventing 
the necessary drainage characteristics. A further prob 
lem has been that even though the hole may have been 
properly ?lled with sand, shifting or collapsing of the 
earth’s surface after a passage of time results in the sand 
drain being completely blocked such that thereafter the 
drain is unable to properly function. 
A still further problem has been that over a period 

of time the water ?owing from the soil into the sand 
carries with it particles of the soil into the sand and ? 
nally blocks up and closes the passages between the sand 
particles. 
A still further problem has been that it was not always 

possible to use the optimum size of sand particles or to 
obtain a gradation of the size of sand particles from the 
outer portions toward the core or even to use the aggre 
gate as a core for the sand column. 

In horizontal drains, laying of tile is expensive and 
time consuming. Also the tiles tend to plug up after 
short periods of use. 
The present invention contemplates means and meth 

10 

25 

30 

40 

60 

3,396,541 
Patented Aug. 13, 1968 "ice 
2 

od for constructing sand drains in the earth’s surface 
which overcomes all of the above-referred to di?iculties 
and others and provides a sand drain which is easily and 
quickly constructed and which will not block up due 
to any cause. 

In accordance with the method of the present inven 
tion, a hole of a desired diameter and depth is ?rst 
formed in the ground and then a ?exible, porous tube of 
woven fabric is placed in the hole, such tube, either be 
fore or after being inserted into the hole, being ?lled 
with sand or other particulate material through which 
water can readily ?ow. In the preferred embodiments of 
the invention, the tube is \?lled with the sand prior 
to being inserted into the hole. 

In accordance with another aspect of the invention, 
a sand drain is provided comprised of an elongated tube 
of ?exible, porous woven fabric material closed at at 
least the lower end and ?lled with a particulate material, 
such as sand or aggregate. ‘ 

Further in accordance with the invention, a sand drain 
is provided comprised of a pair of inner and outer co 
axial tubes of woven fabric, porous material with the in 
ner tube ?lled with a coarse aggregate and the space 
between the inner and outer tubes being ?lled with sand. 

Further in accordance with the invention, a method of 
providing horizontal drains is provided comprising pro 
gressively forming a continuous trench in the earth’s sur 
face, progressively forming a sand ?lled tube of ?exible 
porous material, progressively placing such ?lled tube at 
the bottom of the trench and progressively covering the 
tube. 
The principal object of the invention is the provision 

of a new and improved means and method for construct 
ing sand drains in the earth’s surface which is quickly in 
stalled and which will not plug up while in use. 
Another object of the invention is the provision of a 

new and improved sand drain for use in the earth’s sur 
face which enables the use of the optimum size of sand 
particle. 

Another object of the invention is the provision of a 
new and improved sand drain wherein the center core of 
the drain may be open or have a particle size much 
larger than the outer portions thereof. 

Another object of the invention is the provision of a 
new and improved method for forming sand drains in 
the earth wherein the sand drain may be inserted into 
a newly formed opening before the walls of the opening 
have had a chance to cave in. 
Another object of the invention is the provision of a 

new and improved sand drain in the earth’s surface 
which will not be blocked up by horizontal shifts in 
various layers of the earth’s surface. 
Another object of the invention is the provision of a 

new and improved sand drain wherein intermingling of 
the sand and the surrounding soil is prevented. 
Another object is the provision of a new and improved 

method of installing horizontal drains in the earth’s sur 
face which is simple, rapid and economical. 
The invention may take physical form in certain parts 

and arrangements of parts, a preferred embodiment of 
which will be described in detail in this speci?cation and 
illustrated in the accompanying drawing which is a part 
hereof and wherein: 
FIGURE 1 is a cross-sectional view of the earth’s 

surface showing one method of forming the hole to re 
ceive a sand drain of the present invention; 
FIGURE 2 is a view similar to FIGURE 1 showing a 

sand drain supported in position for ?lling and partially 
lowered into the hole of FIGURE 1; 
FIGURE 3 is a cross-sectional view of a sand drain 

having an alternative form of reinforcement; 
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FIGURE 4 is a fragmentary, cross-sectional view of 
the fabric tube of FIGURES 2 and 3 showing the ar 
rangement of the seam; _ 
FIGURE 5 is a top cross-sectional view of an alterna 

tive form of sand drain; 
FIGURE 6 is a fragmentary perspective view of the 

sand drain of FIGURE 5 prior to being shaped into the 
form of a tube; and, 
FIGURE 7 is a schematic view of apparatus and meth 

od for continuously laying horizontal sand drain and 
illustrating an alternative embodiment of the invention. 

Referring now to the drawings wherein the showings 
are for the purposes of illustrating preferred embodi 
ments of the invention only and not for the purpose of 
limiting same, FIGURE 1 shows a fragmentary cross 
section of the earth’s surface 10 with an auger 11 being 
rotatably driven thereinto for the purpose of drilling a 
vertically extending opening 12. The auger 11 may take 
any known construction and may be rotated by any suit 
able power means not shown. The diameter of the hole 
may be as desired, but in the preferred embodiments, 
will be on the order of from 10-12 inches. The depth of 
the hole 12 is that required to provide the desired depth 
of drainage and, of course, will vary with dilferent soils 
and different locations. 
The earth 13 removed from the hole 12 may be al 

lowed to remain around the auger or it may be removed 
as fast as the auger 11 brings it up from the bottom of 
the hole. When the hole is completed, the auger 11 may 
be removed. 

Prior to the completion of the drilling of the hole 12, 
a sand drain for insertion into such hole has preferably 
been prepared. In accordance with the preferred em 
bodiment of the invention, such sand drain is comprised 
of an elongated tube 20 of ?exible, porous fabric ma 
terial, the lower end of which has been sealed closed 
by means of a suitable tie 21. This tube 20 is then ?lled 
with a particulate material such as loose sand or aggre 
gate or a mixture of both 22, and the upper end tied as 
at 24. 

This tube 20 may be ?lled in any desired way, but in 
the preferred embodiment, the upper end 25 of the tube 
20 is folded out and down over a steel ring 26 having a 
downwardly and inwardly inclined outer surface 27. A 
clamping ring 28 having an upwardly and outwardly in 
clined surface 29 clamps the folded over portion of the 
tube 25 between the two inclined surfaces 27, 29. Sup 
port members 30 extend upwardly from the clamping 
ring 28 and are supported by overhead support means 
not shown. 

Sand or gravel from a hopper 32 is then fed into the 
open upper end of the tube 20 through a ?exible hose 
33. Obviously, the exact method of ?lling the tube with 
the sand or gravel forms no part of the present invention. 
After the tube 20 is ?lled to the desired amount, it is 
then tied off as at 24 as heretofore described. Preferably, 
as the auger 11 is withdrawn from the hole 12, the ?lled 
tube 20 is supported vertically adjacent to the hole 12 
so that as soon as the auger 11 is out of the way, the 
?lled tube 20 may be quickly lowered into the hole 12. 

Normally the tube 20 will have an in?ated diameter 
of from 1-2 inches less than that of the hole 12 so that 
it inserts readily thereinto and in the event of any pro 
jecting rocks or the like, there is no danger of the tube 
20 being torn as it is being inserted. The length of the 
tube is such that when bottomed in the hole 12, it will 
be generally flush with the earth’s surface. 

It is to be noted that the tube 20 is of ?exible, porous 
material. The size of the openings therethrough should 
not be substantially greater than the smallest size of the 
particles of the material which will be placed into the 
tube. Such materials normally have ?ow characteristics 
and in?ate the tube 20 with a considerable pressure, par 
ticularly at the lower end. The ?lled tube 20 is normally 
quite rigid due to this internal radial pressure. 
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Also, the sand in the tube 20 may have considerable 
weight beyond that of the strength of the fabric ma; 
terial. If this is the case, suitable ‘longitudinal reinforc 
ing means can be provided. In the embodiment shown 
in FIGURE 2, such reinforcing means is comprised of 
an elongated rod 40 which extends coaxially through 
the ?lled tube 20 from a point below the tie 21 to a point 
above the tie 24. This member 40 may have a loop’ 41 
provided therein so that it can be suitably engaged by 
overhead supports not shown. The lower end of the rod 
40 is suitably threaded into a ?at Washer 43 and the en 
tire weight of the ?lled tube 20 thus rests on this washer 
43 and is transferred to the rod 40. Once the ?lled tube 
has been lowered to the bottom of the hole 12, the rod 
41 can be unscrewed from the washer 43 and reused. 
FIGURE 3 shows an alternative arrangement for re 

inforcing the ?lled tube 20. In this embodiment of the 
invention, a plurality, three or four rods 50 extend verti 
cally the length of the tube in engagement with the out 
side thereof. These rods 50 engage in threaded openings 
in a plate 51 positioned at the lower end of the ?lled 
tube 20 and the weight of the ?lled tube rests on this 
plate 51 and is thus transferred to the rods 50. The upper 
end of the rods 50 extend through suitable openings in a 
plate 52 and threaded nuts 53 engage the end thereof. 
An eye 54 connected to the plate 52 is adapted to be en 
gaged by an overhead supporting means, not shown. As 
soon as the sand drain of FIGURE 3 is lowered into 
position in the hole 12, the nuts 53 and plate 52 may be 
removed and then the rod 50 may be unscrewed from the 
plate 51 and recovered for reuse. 
The use of the rods 40 or 50 makes it possible to use 

a ?exible material for making the tube which has con 
siderable less strength requirements than would be the 
case if the rods 40 or 50 were not employed. 
The tube 20 can be formed of any one of a number of 

different materials, but in the preferred embodiment is 
formed from a woven fabric of one of the synthetic mate 
rials such as nylon, Orlon or the like. The individual 
strands of this fabric are preferably of the twisted type 
and are coated so that they will pass water more freely. 
These synthetic materials have the ability of not rotting 
away when left in the earth’s surface and exposed to 
water over prolonged periods and further have the re 
quired strength characteristics to withstand without rup 
turing the various pressures and forces imposed on the 
?lled tube by the sand and gravel on the inside thereof or 
by the shifting of the earth’s surface after the sand drain 
has been installed. 
The tube 20 may be formed in any one of a number 

of different ways such as being woven to the shape of 
a tube, but in the preferred embodiment of the invention, 
an elongated strip 60 of the desired material is folded 
over longitudinally so that its edges 61, 62 overlap, with 
the outer surface of the edge 61 facing or opposing the 
inner surface of the edge 62 and these edges are then 
preferably cemented with a ?exible cement 63 which has 
substantial shear strength characteristics. If desired, 
stitching 64 can be employed to hold the edges 61, 62 
in overlapping engagement until the cement 63 has had 
a chance to set up. Such a method of fabricating the tube 
provides a seam which has the strength necessary to re 
sist the very high radial pressures which can be developed 
on the inside of the tube 20. > 

It will be appreciated that in some instances the tube 
20 in a collapsed condition can be lowered into the hole 
12 and then the particulate material poured thereinto. 
The material from which the tube 20 is formed must 

be water permeable, that is to say, it must have a will 
ciently loose weave that water can readily ?ow there 
through while at the same time the size of the openings 
must be small enough to prevent the particles of the sand 
22 from ?owing out through such holes, at least to an 
appreciable degree. Normally, the maximum size of the 
openings of the fabric should not be greater than one and 
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one-half times the minimum size of the majority of the 
particles of the sand 22. 

It will also be understood that the tube 20 can be ?lled 
with sand, gravel or a mixture of both. 
FIGURE 5 shows an alternative form of sand drain 

constructed in accordance with the present invention. 
Such a sand drain consists of a plurality of vertically 
extending tubes 65 arranged in side-by-side engagement 
around the outer periphery of the hole 12. These tubes 
65 are preferably comprised of elongated tubes of woven 
fabric material ?lled with suitable sand or aggregate. 
These tubes 65 may be inserted individually into the hole 
12 in the arrangement shown in FIGURE 5 or in a pre 
ferred embodiment, are made from a blanket of woven 
fabric material made up of two layers 68, 69 which are 
joined at spaced longitudinally extending points 70. This 
joining may take place by stitching or in the preferred 
embodiment, by having the weave of the layer 68 extend 
across the layer ‘69. The ends of the layers 68’, 69' may 
be suitably joined by cementing or stitching as at 72 to 
hold the tubes in the circular con?guration of FIGURE 5. 
The core de?ned by the plurality of tubes 65 may be 

left void or ?lled with a coarse aggregate or a loose sand 
as desired. 
FIGURE 7 shows a still alternative embodiment of the 

invention, particularly adapted for installing horizontal 
drains in the earth’s surface in a continuous manner. 
Heretofore it has been conventional to dig a trench, ?ll 
the trench with suitable tile and then cover over the top 
with the dirt which was dug out of the trench. In the 
embodiment of the invention shown in FIGURE 7, a 
wheeled vehicle 80 is provided which is moved from 
right to left by any suitable power means not shown. 
Means for digging the trench is shown as being in the 
form of a plow blade 81 extending downwardly into the 
earth to a desired depth. This blade 81 cuts a furrow or 
channel 82 in the earth, throwing the dirt into a windrow 
83 along the sides of the channel 82. 
At the front end of the vehicle 80 there is a reel 85 

of an elongated strip 36 of woven fabric material which 
strip 86 is unwound from the reel 85 as the vehicle 80 
moves to the left. A funnel-shaped guide 87 forces the 
edges of the strip 86 into overlapping relationship to 
form a tube as at 90. If necessary, cementing or stitch 
ing means, not shown, can be provided for fastening 
these overlapping edges together. Sand is continuously 
supplied from a hopper 88 through a ?exible tube 89 into 
the inside of this tube 90 as fast as it forms. The ?lled 
tube 90 is then supported on a slide 91 on the rear of 
the vehicle and is gradually lowered into the trench 82 
as the vehicle 80 moves to the left, it being noted that 
the sand on the inside of the ?lled tube 90 keeps the fabric 
in?ated into the shape of an elongated cylinder. As soon 
as the ?lled tube 90 is on the bottom of the trench 82, 
the windrow 83 may be pushed back into the trench as 
at 95. Water may then seep from the surrounding soil 
through the porous walls of the tube 90 and thence longi 
tudinally through the sand on the inside of the tube 90 
to suitable drainage points not shown. 

It will be appreciated that with a sand drain so formed, 
shifting of the earth’s surface will not affect the ability 
of the drain to conduct water therethrough. In fact, in all 
of the embodiments of the invention, even though the 
surrounding earth should shift so as to totally collapse 
the tube by displacing the sand on the inside, there will 
still always remain a wick of the porous fabric material 
through which the water can continue to ?ow. 

In the preferred embodiment of the invention, the tube 
20 was ?lled prior to insertion into the opening 12. Obvi 
ously, the tube 20 may be inserted into the opening 12 in 
the un?lled condition and sand, gravel or aggregate 
poured into the tube 20 or if desired, and particularly 
where the walls de?ning the tube 12 have little or no 
strength, an alternative form of insertion of the tube 20 
may be necessary. Thus, the auger 11 may be provided 
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6 
with a hollow shaft and the tube 20 in radially collapsed 
form may be forced lengthwise through this hollow shaft 
to the bottom of the auger. Also a hose or a rigid pipe 
extends internally of the collapsed tube 20 to the bottom 
end thereof. As the auger 11 is withdrawn, the tube 20 
is held stationary, that is to say, it is pushed out of the 
bottom of the hollow shafted auger as the auger 11 is 
being withdrawn. At the same time, a slurry of sand is 
pumped downwardly through the pipe so as to ?ll and 
inflate the lower end of the tube 20 as fast as it is pushed 
out of the lower end of the hollow shaft of the auger. 
In this way, even though the walls of the opening 12 
tend to collapse as the auger 11 is being withdrawn, as 
soon as the auger 12 has been even in part withdrawn, 
the tube 20 in?ated with the sand expands outwardly, 
engages the walls and prevents their collapse. 
By particulate material is meant a non-water-soluble 

granular substance having a grain size sufficiently large 
that water can readily seep therethrough at rates faster 
than in ordinary soils. A grain size of approximately 1&4 
inch or larger is contemplated. Obviously, as the grain or 
particle size increases, the volume of the voids therebe 
tween increases and the water ?ow therethrough is facil 
itated. 

It will thus be seen that preferred embodiments of the 
invention have been described which accomplish all of 
the objects heretofore set forth and others and provide 
an arrangement for quickly and economically installing 
said drains which assures a drain of full depth and which 
will not plug or block up over long periods of time. 
The invention has been described with particular ref 

erence to such preferred embodiments. Obviously, mod 
i?cations and alterations will occur to others upon a read 
ing and understanding of this speci?cation and it is my 
intention to include all such modi?cations and alterations 
insofar as they come within the scope of the appended 
claims or the equivalent thereof. 
Having thus described my invention, I claim: 
1. A method of forming said drains in the earth’s sur 

face comprising forming a hole in the earth’s surface, ?ll 
ing an elongated ?exible, porous tube of fabric material 
with sand and inserting a closed end of such ?lled tube 
into the hole and lowering the tube in an upright position 
to substantially ?ll the hole to provide a drain. 

2. The method of forming a sand drain in the earth’s 
surface comprising forming a hole in the earth’s surface, 
inserting a tube of ?exible, porous fabric material into 
and lengthwise of such hole and ?lling the inserted tube 
with sand, the sand in?ating the tube to support the tube 
in the hole to form a drain therein. 

3. The method of forming sand drains in the earth’s 
surface comprising forming a hole in the earth’s surface of 
a predetermined diameter and to the desired depth of 
the sand drain, providing an elongated tube of ?exible, 
porous fabric material, ?lling such tube with sand and 
immediately after the forming of the hole, inserting the 
?lled tube into the hole in an upright position and lower 
ing the tube to substantially ?ll the hole to provide a drain. 

4. A sand drain comprised of an elongated tube of 
?exible, porous fabric material, means closing the lower 
end thereof, rigid means de?ning a load bearing support 
at said end, a reinforcing member extending the length of 
such tube and removably attached at one end to said 
rigid means, the other end of the member providing 
means for supporting the tube in an upright position, and 
sand ?lling such tube and expanding same. 

5. A sand drain comprised of a pair of coaxial tubes 
of ?exible, porous fabric material extending in the earth’s 
surface, the inner tube having a diameter of less than 
that of the outer tube and aggregate ‘filling the inner tube 
and a sand ?lling the space between the inner and outer 
tubes, the aggregate and sand in?ating the tubes Whh the 
outer tube being in engagement with the earth to provide 
drainage. 

6. A sand drain comprised of a plurality of longitud 
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inally extending tubes of woven ?exible porous fabric 
material ?lled with a sand-like material said tubes being 
arranged in longitudinal side-by-side relationship length 
wise of and around the perimeter of a generally circular 
hole in the earth’s surface. 

7. The combination of claim 6 wherein the core de 
?ned by such plurality of ?lled tubes is ?lled with a loose 
aggregate material. 

8. A method of manufacturing a sand drain in the 
earth’s surface comprising continuously forming a trench 
in ‘the earth’s surface, continuously forming a strip of 
Woven porous fabric material into the shape of a ?exible 
tube, ?lling such tube with a loose sand~like material, 
lowering the ?lled tube into such trench and ?lling in the 
remainder of the trench adjacent the tube. 

9. A method of manufacturing a sand drain in the 
earth’s surface comprising: providing a hollow shafted 
auger, screwing such auger into the earth’s surface to the 
desired depth of the sand drain, providing an elongated 
tube of ?exible, porous fabric material in the hollow 
shaft of such auger, the lower end of such tube being 
closed, withdrawing such auger while simultaneously push 
ing said tube through the hollow shaft of the auger into 
the cavity formed by the withdrawal of the auger and 
pumping a granular material into such tube as it emerges 
from the end of the hollow shafted auger. 
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