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PILE DRIVING (71)   We,   T A Y L O R   WOODROW   ent invention there is
provided a method INTERNATIONAL LIMITED, a British Company  of erecting a
piling structure utilising hol- of Western House, Western Avenue, Lon-  low
piles, comprising driving each pile by don W5 1EU, do hereby-declare the
in-  applying blows to an abutment of. a hollow 5 vention, for which we
pray that a patent drive tube, the abutment being remote 50 maybe
grantedtous,andthemethodby  from one end of the tube and the tube ex- which
it is to be performed, to be particu-  tending down the pile so that. said
abut- larly described in and by the following  meat is within the pile, the
fore of blows statement:-                             so applied being
transferred to the pile via 10   This invention relates to pile driving.
a further abutment of the hollow tube. that 55 Traditionally load bearing
piles have  is adjacent said one end, and driving sub- been installed by
driving them from the  sequent piles in similar manner to form the top with
some type of hammer acting upon  desired piling structure. the protected
head of the pile to apply a According to a second aspect of the pres- 15
downward pressure. In its simplest form  ent invention there is provided
piling 60 the hammer consists of a mass of cast iron  structure erected by
the methods just de- or steel which is raised above the head of fined. the
pile and allowed to drop onto the head    Since, in the methods as just
defined, the under its own weight, although this simple  blows are applied
within the pile, the 20 drop hammer has been replaced to a large  sound
emanating therefrom is muffled, and 65 extent by more sophisticated steam,
com- hence the noise of driving the pile is mini- pressed air or diesel
driven hammers hav-  mised. ing, of course, advantages especially in cer-
For a better understanding of the in- tain applications, but suffering from
the dis-  vention and to show how the same, may be 25 advantages of
complexity and higher cost  carried into effect, reference will now be 70
as compared  with  simpler  equipment  made, by way of example, to the
accom- There is, furthermore, a major problem   panying drawing, in which:
- that is always encountered where piles are    Figure I illustrates a
method of driving driven by striking their heads, and that is  a hollow
concrete pile, and 30 the considerable noise that occurs. It is the
Figure 2 illustrates a method of driving 75 principal object of the present
invention to  a hollow steel pile. provide a method of driving hollow piles
Referring first to Figure 1, the pile 1 is with a minimum of noise.  '
a conventional full-length hollow  concrete According to one aspect of the
resent pile formed, for example, by the spinning 35 invention there is
provided a method of  process.In order to drive this pile to form 80
driving hollow  piles, comprising  driving  part of a piling structure, it
is placed in such a pile by applying blows to an abut- position for driving
and a hollow  steel ment of a hollow drive tube, the abutment drive tube 2
is inserted in the pile. This being remove from one end of the and  tube 2
is closed at the end that is inserted 40 the tube extending down the pile
so that into the pile by a wall 2A constituting an 85 said abutment is
within the pile, the force  abutment of the tube. This wall 2A is suf- of
blows so applied being transferred to ficiently strong to withstand the
blows tat the pile via a further abutment of the hol-  are applied to it
during driving as de- low tube that is adjacent said one end.  scribed
below. The tube 2 is of an external 45 According to a second aspect of the
pres- diameter such that it can be readily in- 90    



2                                     1434  964 serted in, and subsequently
removed from, the desired piling structure. the pile 1, the tube 2 having a
collar 2B.   Referring  to  Figure. 2, the  method adjacent its end remote
from the wall 2A  utilised for driving hollow steel piles such that is of
sufficient diameter that it may  as the pile 1' shown therein is
substantial 5 rest on the top rim of the pile. This collar  as described
above. However, whereas the 70 2B, which constitutes a further abutment
thickness of a concrete pile is such as ef- of the tube 2, serves during
driving to  fectively to muffle the sound of the ham- transfer to the pile
the force of blows ap-  mer blows, to achieve maximum muffling plied to the
wall 2A, the collar being of  when driving a steel pile the drive tube 2'
10 suitable strength.                         utilised is a double walled
tube having 75 Preferably cushioning material in the  sound insulation
material 8 between its two form  of circular packing 3 is positioned
walls. Furthermore, to provide sufficient between the collar 2B and the
upper rim  area for the packing 3 to seat on at the of the pile; further
cushioning material, in  top of the pile, a steel helmet 9 is mounted 15
the form  of, for example, sand 4, being  on-the upper rim of the pile.
80 placed in the -bottom of the tube 2.      It will be appreciated  that,
in  the Driving is effected utilising a steel ham-  method of pile driving
that has been de- mer 5 constiting of a long weight of such a  scribed, the
hammer blows are applied section that. it can be lowered into the  some way
down the pile and hence the 20 -drive tube 2 with sufficient clearance for
sound thereof is effectively muffled. As the 85 easy movement up and down
in the tube, force of the blows is transferred to the top and to permit
free movement of air in  of the pile, the pile does not have to be order to
- avoid any "piston" effect. The  constructed in any special way to with- .
hammer 5 is lowered from a lifting ap-  stand the blows, and the pile is
not ten- 25 pliance(not shown) via a rope 6.        sioned by the blows
which. is particularly 90 The sequence of operations to effect  important
in the case of a concrete pile. driving is as follows:        .
The steel drive tube is reusable and the A. The pile to be driven is held
in posi-  equipment required for applying the blows tion by a supporting
frame.  is of the simplest kind. 30   B. Cushioning material (the packing
3)  WHAT WE CLAIM IS: -                    95 is placed on the rim of the
pile.          1. A  method of driving hollow piles, C.  The drive tube 2
is inserted so that  comprising driving such a pile by applying its collar
2B rests upon. the cushioning  blows to an abutment of a hollow drive
material.                                tube, the abutment being remote
from one 35   D. Cushioning material (the sand 4) is  end of the tube and
the tube extending 100 placed in the bottom of the drive tube 2.    down
the pile so that said abutment is E. The hammer 5 is inserted into the
within the pile, the force of blows so ap- drive tube 2 until its lower end
rests upon  plied being transferred to the pile via a the cushioning
material at the bottom of  further abutment of the hollow tube that is 40
the drive tube 2.                        adjacent said one end.
105 F. The hammer 5 is raised by the lift-   2. Amethod of driving hollow
piles as ing equipment and released to fall freely  claimed in  claim  1,
and  comprising under its own weight The energy of the  positioning
cushioning  material between blow is transmitted through.-the cushioning
said further abutment and the pile. 45 material at the bottom of the tube 2
to the  3. A method of driving hollow piles .-as 110 closed end of the
tube,then through the  claimed in claim 1 or 2,  and comprising walls of
the tube to the collar 2B and the  placing cushioning material to receive
the cushioning material under the collar to the  blows applied to the
first-mentioned abut- top of the pile itself thus causing a ment. 50
downward pressure on the pile. This process  4. A method of driving hollow
piles as 115 ' is repeated until driving is completed.    claimed in claims
1,2 or 3. wherein the G. The hammer 5 is removed.           hollow drive
tube utilised is double walled -     H The drive tube 2 is removed.    and
has sound insulation material between I. The cushioning material formed by
its walls. 55 the packing 3 is removed from the head of  5. A method of
driving hollow  piles 120 the pile.                                such as,
hereinbefore described with refer- 



Preferably, prior to  inserting the drive   ence to Figure 1 or Figure 2 of
the accom- tube 2,the pile is filled with sand 7 to just panying drawing.
below the closed end of the tube 2 so that    6. A method of erecting a
piling struc- 60 should the hammer break through the end  ture utilising
hollow piles, comprising driv- 125 of the tube 2 (for example, through
being  ing each pile by applying blows to an dropped from too great a
height) its fall is  abutment of a hollow drive tube, the abut- arrested by
the sand 7.                  ment being remote from  one end of the The
above sequence of operations is ef-  tube. and the tube extending down the
pile, 65 fected with subsequent piles to complete  so that said abutment is
within the pile, 130    2                                     1 434 964
.          2 serted in, and subsequently removed from, the desired piling
structure. the pile 1. the tube 2 having a collar 2B    Referring  to
Figure  2, the methe adjacent its end remote from the wall 2A  utilised for
driving hollow steel piles that is of sufficient diameter that it may  as
the pile 1' shown therein is substantial 5 rest on the top rim of the pile.
This collar  as described above. However, whereas   70 2B, which
constitutes a further abutment thickness of a concrete pile is such as ef-
of the tube 2, serves during driving to  fectively to muffle the sound of
the ham- transfer to the pile the force of blows ap-  mer blows, to achieve
maximum muffling plied to the wall 2A, the collar being of when driving a
steel pile the drive tube 2' 10 suitable strength.
utilised is a double walled tube having 75 Preferably cushioning material
in the  sound insulation material 8 between its two form of circular
packing 3 is positioned  walls. Furthermore, to provide sufficient between
the collar 2B and the upper rim  area for the packing 3 to seat on at the
of the pile; further cushioning material, in  top of the pile, a steel
helmet 9 is mounted 15 the form  of for example, sand 4, being  on the
upper rim of the pile.       80 placed in the -bottom of the tube 2.
It will be appreciated that, in the Driving is effected utilising a steel
ham-  method of pile driving that has been de- mer 5 constiting of a long
weight of such a  scribed, the hammer blows are applied section that it can
be lowered into the  some way down the pile and  hence the 20 drive tube 2
with sufficient clearance for  sound thereof is effectively muffled. As the
85 easy movement up and down in the tube, force of the blows is transferred
to the top and to permit free movement of air in  of the pile, the pile
does not have to be order to avoid any "piston" effect. The  constructed in
any special way to with-... hammer 5 is lowered from a lifting ap-  stand
the blows, and the pile is not ten- 25 pliance. (not shown) via a rope 6.
sioned by the blows which is particularly 90 The sequence of operations to
effect important in the case of a concrete pile. driving is as follows:
The steel drive tube is reusable and the A. The pile to be driven is held
in posi-  equipment required for applying the blows tion by a supporting
frame.            is of the simplest kind. 30  B. Cushioning material (the
packing 3)   WHAT WE CLAIM IS:-              . 95 is placed on the rim of
the pile.        1. A method of driving hollow  piles, C. The drive tube 2
is inserted so that comprising driving such a pile by applying its collar
2B rests upon the cushioning  blows to an abutment of a hollow drive
material.                              tube, the abutment being remote from
one 35   D. Cushioning material (the sand 4) is  end of the tube and the
tube extending 100 placed in the bottom of the drive tube 2.   down the
pile so that said abutment is E. The hammer 5 is inserted into the  within
the pile, the force of blows so ap- *   drive tube 2 until its lower end
rests upon  plied being transferred to the pile via a . the cushioning
material at the bottom of  further abutment of the hollow tube that is 40
the drive tube 2.             .         adjacent said one end.
105 F. The hammer 5 is raised by the lift-   2. A method of driving hollow
piles as ing equipment and released to fall freely  claimed  in  claim  1,
and  comprising under its own weight. The energy of the  positioning
cushioning material between blow is transmitted through the cushioning
said further abutment and the pile. 



45 material at the bottom of the tube 2 to the    3. A method of driving
hollow piles as 110 closed end of the tube, then through the  claimed in
claim  1 or 2, and comprising walls of the tube to the collar 2B and the
placing cushioning material to receive the cushioning material under the
collar to the  blows applied to the first-mentioned abut- top of the pile
itself thus causing a  ment. 50 downward pressure on the pile. This process
4. -A.method of driving hollow piles as 115 is repeated until driving is
completed.  claimed in claims 1, 2 or 3, wherein the G. The hammer 5 is
removed.          hollow drive tube utilised is double walled H  The drive
tube 2 is removed.    and has sound insulationmaterial between I. The
cushioning material formed by  its walls 55 the packing 3 is removed from
the head of   5. -A method of driving hollow piles 120 the pile.
such as hereinbefore described with refer- Preferably, prior to inserting
the drive  ence to Figure 1 or Figure 2 of the accom- tube 2, the pile is
filled with sand 7 to just panying drawing. below the closed end of the
tube 2 so that   6. A method of erecting a piling struc- 60 should the
hammer break through the end  ture utilising hollow piles, comprising driv-
125 of the tube 2 (for example, through being  ing each pile by applying
blows to an dropped from too great a height) its fall is  abutment of a
hollow drive tube, the abut- arrested by the sand 7.                ment
being remote from one end of the The above sequence of operations is ef-
tube and the tube extending down the pile, 65 fected with subsequent piles
to complete  so that said abutment is within the pile, 130    3
1 434 964                                     3 the force of blows so
applied being trans- moving  the  first-mentioned  cushioning ferred to the
pile via a further abutment of  material; and repeating these steps with 25
the hollow tube that is adjacent said one  each subsequent pile. end, and
driving subsequent piles in similar    8. A method of erecting a piling
struc- 5 manner to form the desired piling struc-  ture substantially as
hereinbefore described ture.                                   with
reference to Figures 1 or 2 of the ac- 7. A method of erecting a piling
struc- companying drawing.                   30 ture as claimed in claim 6,
and comprising   . 9. A  piling structure erected by the holding a first
pile to be driven in position;  method as claimed in any one of claims 6 10
placing cushioning material so as to be  to 8. positioned between said
further abutment and the pile; inserting the drive tube into   HASELTINE.
LAKE & CO.. the pile so that said further abutment          Chartered
Patent Agents. rests on this cushioning material; placing     28
Southampton Buildings, 15 further cushioning material in the drive
Chancery Lane, tube to receive the blows to be applied to        London
WC2A 1AT the first-mentioned abutment; inserting a              - and -
hammer in the drive tube until it rests on        Temple Gate House, the
last-mentioned cushioning material; re-          Temple Gate, 20 peatedly
raising the hammer and letting it          Bristol BS1 6PT. fall freely
under its own weight until driv-              and ing of the pile is
completed; removing the          9 Park Square, hammer; removing the drive
tube; re-                Leeds LSI 2LH. Printed for Her Majesty's
Stationery Office by The Tweeddale Press Ltd.,. Berwick-upon-Tweed, 1976.
Published at the Patent Office, 25 Southampton Buildings, London, WC2A lAY,
from which copies may be obtained    


