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This invention relates to a foundation con-
struction adapted for use under varied con-
ditions, but particularly adapted for under-
water foundation structures intended to sup-

& port heavy static and live loads, and subject
during construction and thereafter to lateral
‘stresses such a$ are developed by wave ac-
tion, swift stream currents, earthquake

. shocks or wind pressure upon the super-

10 structure which the foundation is caused to

carry. B

The invention also relates to a method o
erecting stabilized foundations whereby the
sheathing and other temporary structures are

18 supported and reinforced during construec-
tion so as to m'nimize danger from lateral
stresses such as wave action, etc.

- The stabilized foundation construction em-
_bodied in this invention may be applied to
20 foundations for many different purposes.

For example the construction may be utilized

in bridges, lighthouses, radio beacons, elec-

tric transmission towers, piers, intakes and

) oil well foundations. For purposes of sim-
25 plicity, the invention will be described in
detail hereinafter in its adaptation to oil
well foundations located in bodies of water
where sudden violent wave action may occur

-at any moment during or after the construc-
/30 tion of the foundation.

For some time geologists have recognized
that oil bodies are located at considerable

_distances from shore, particularly along the

Pacific coast of the United States. About
351900, oil wells were drilled at Summerland,

California at-a distance of about 100 feet

-from shore but these wells were extremely

shallow sand being struck at a depth of only

about 200 to 300 feet. In effect the wells
were drilled on wooden piers extending from
shore.  Since that time, very little maritime
drilling has been accomplished, two factors
exerting a restraining influence on such drill-
ing, namely, weights of tubing, casing and
45 drill rods when wells of any appreciable
depth are being drilled, and the problem
of keeping oil, mud and other contaminat-
ing substances out of the water in accord-
ance with statutory regulations. In addi-

80 tion, the problem of erecting structures ca-

pable of supporting the loads when said
structures are exposed to wave action, has
baffled the engineering profession.

This invention relates to a mode of con-
struction whereby foundations adapted to #8
support derrick structures as well as the
weight of tubing, drill stem and casing, in
tide waters, are provided. The stabilized
foundation construction of this invention has
proved to be adequate, simple and economical €0
under the conditions encountered in drilling
operation upon tide lines of the California
coast. '

An object of this invention is to disclose
and provide a novel and preferred founda- 68
tion construction adapted to be successfully
completed and safely stand after completion,
in locations where storm waves or stream
currents or other forces would prevent the
safe use of construction known hitherto.

Another object is to provide and disclose
a construction which while furnishing ade-
quate strength for the super-structure it is de-
signed to support, still offers a greatly re-
duced area to the lateral forces of the classes ¥8
above indicated, such forces tending to sway,
overturn or break off the foundation.

A further object of this invention is to dis-
close and provide a method of operation
whereby such construction may be rapidly 80
and safely erected at a much lower cost than
heretofore incurred for comparable struc-
tures. ' '

It is an object of this invention to disclose
and provide a structure of simple configura- 86
tion, low surface area and high stability, said
structure being particularly adapted for use
in tide waters.

Another object is to disclose and provide a
foundation structure which is thoroughly re-
inforced and in which the reinforcing is com-
pletely protected from the action of sea wa-
ter by a cementitious casing.

Another object is to disclose and provide &
cylindrical foundation adapted to be erected
in tide waters, said foundation being particu-
larly resistant to wave action by reason of a
stabilizing ring surrounding the cylindrical
foundation near the bottom thereof.

Another object is to disclose and provide 100

70




2
a substantially cylindrical foundation for oil
well derricks 1n tide waters in which a metal-

to-metal contact and connection is established
from the derrick to solid foundation on the

8 ocean bottom.

15

Another object of this invention is to dis-
close and provide a marine foundation E_ar—
ticularly adapted for oil well derricks which
is of unitary character and particularly re-

10 sistant to damage by earthquake or ground

movement. _

A still further object is to disclose and pro-
vide a maritime foundation in which the vital
steel members are incased and thus protected
from corrosion and fire.

A still further object is to disclose and pro-
vide a marine foundation for oil well der-
ricks which is of a unitary character and free
from braces and other members which in-

20 crease the area at wave impact points and
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provide havens for sea growth and thus in-
crease the resistance of the structure to wave
action. )

"An object of this invention is to disclose

5 and provide a method of constructing marine
foundations in a rapid and economical man-

ner.

These and other objects, uses and advan-
tages of the invention will become apparent
to those skilled in the art from the following
detailed description of one preferred form
which the invention may assume. It is to be
understood that the subsequent detailed de-
scription does not limit the invention to the
specific embodiment being described in detail
merely for purposes of illustration and facil-
ity of understanding. .

In describing the invention, reference will
be had to the appended drawings, in which:

Fig. 1 is a side elevation of a foundation
made in accordance with this invention and
particularly adapted for use as a foundation
for oil well derricks. :

Fig. 2 is an enlarged vertical section of
the foundation shown in Fig. 1. -

Fig. 8 is a plan view of the foundation
shown in Fig. 1, this figure diagrammatical-
ly illustrating the relative proportions of the
column, stabilizing ring and head, as well
ﬂz the location and arrangement of pile mem-

rs. ‘

Fig. 4 is an enlarged vertical section

through the head and upper portion of the

column, said vertical section being gener-
%}ly taken along plane indicated at 4—4 of

ig. 3,

Fig. 5 is a plan view of the floor or head
carried by the foundations shown in Figs.
1 and 2 and 4 this figure particularly disclos-
ing the location and arrangement of steel
reinforcing members in said floor. o

Fig. 6 diagrammatically illustrates the lo-
cation of knee braces extending from the
column and adapted to support the floor,
said figure representing the arrangement of
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structural elements at and below a plane in-
dicated at 6—6 in Fig. 2.

Fig. 7 is a diagrammatic representation
of a vertical section taken through the col-
umn during construction thereof, this ﬁﬁ;ﬁ‘e
illustrating the arrangement of sheathing
and piles before placement in concrete.

Fig. 8 is a vertical section diagrammati-
cally illustrating the relative positions of
sheathing and piles immediately prior to and
during the placement of concrete within the
sheathing,

Fi%. 9 is a horizontal section taken along
the plane indicated at 9—9 in Fig. 7. .

Fig. 10 is a horizontal section taken along
the plane 10—10 indicated in Fig. 8. _

For purposes of simplification, the draw-
ings appended hereto do not disclose a wharf
structure leading out to the foundations to
which this invention is particularly directed.
Any suitable wharf structure extending into
the ocean or other tide water may be em-
ployed. _

owever, it is to be understood that in ac-
cordance with this invention, the wharf
structure is preferably not connected to the

L]

80

80

foundations of this invention. Instead, the "

wharf structure is preferably spaced away
from the foundation a distance of 3 to 12
inches so as to permit the wharf structure
to weave and sway under the action of waves
and elements without transmitting stresses
to the foundation proper. In other words,
the foundation structure of this invention

is a separate entity having no operative re--

lation to the wharf with the exception of the
necessity of having either a wharf or other
means of communication with the founda-
tion structure,
. The principal elements of the foundations
stabilized in accordance with this invention
comprise a vertical columnar member gener-
ally indicated at 1, a stabilizer member sur-
rounding the lower portion of the column
and generally indicated at 2, and a top or
head 3 adapted to permit the column 1 to
support the desired super-structure in a re-
quired manner, as for example where the
super-structure requires support over an
area exceeding that of the columnar member.
In general, the vertical column 1 utilized
in the stabilized foundation is a vertical col-
umn of substantially circular horizontal sec-
tion and of substantially uniform diameter
throughout its length. Said column is pref-
erably made of concrete and may be steel in-
cased up to about mean low water level.
The top 3 of the column may include a suit-
able floor. Preferably the floor is of greater
area than the horizontal cross section
through the column so that the floor extends
beyond the column. The column is prefer-
ably provided with the required number of
vertical steel piles, which may take the form
of H-beams, these piles being driven to re-
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fusal in a solid bearing foundation. The

_piles, as well as the sections of sheathing, if

sectional steel sheathing is employed, may be

buttwelded to each other so as to permit the
5 piling, as well as the sheathing to be driven
tc depths of 50 feet and more into the bot-
tom of the body of water in which the strue-

ture is erected. - ,

Preferably the vertical piles extend up-
10 wardly and are intimately connected to the
structural members in the head, top or floor

3. Portions of the floor or top extending
* beyond the column are supported by means
of knee braces connected to the horizontal
members in the floor and to the vertical piles.

The column 1 is designed with the required
area of cross section and resistance to lateral
bending to insure safe support for the in-
tended load even when subjected to the lateral
forces which may occur. The foundation, as
a whole, derives its unusual steadiness
against side sway and overturning from the
stabilizer constructed about its %ower por-
tion in the manner shown in the drawings and
hereafter described in greater detail. It has
been found that the structures constructed in
accordance with this invention are particu-
larly resistant to wave action and will not
sway or weave even when erected in depths
of 60 to 70 feet on exposed sea-coasts, where
the bottom for a distance of 20 or 30 feet is
composed of clay and loose gravel underlaid
with shale.

As shown in Fig. 1 the column 1 is erected
in 4 body of water having on its bottom a
layer 4 of clay, sand or other unstable ma-
terial, and an underlying layer 5 of sound
bearing foundation such as shale, rock or the
like. In constructing the column 1, the mode
of operation preferably followed is that dia-
grammatically illustrated in Figs. 7 to 10 in-
clusive. Sheet piling indicated at 6 is first
driven into the sound foundation material 5
to a desired depth. The sheet piling 6 is
preferably of interlocking character. In this
manner the ring of sheet piling is formed.
Vertical steel piles 7 are then driven into the
solid foundation 5 to a greater depth than the
depth to which the sheet piling 6 have been
2 driven.

Furthermore, the steel piles 7 are driven in
within the ring and adjacent the inner sur-
faces thereof as indicated in Fig. 7, the steel
piles 7 thus reinforcing the ring made from
the sheathing 6 and maintaining such ring in
position. The number and size of the steel
piles 7 are, of course, dependent upon the lo-
cation in which the columns are being con-
structed and the conditions encountered. By
driving the piling 7 within the ring 6 and ad-
joining the inner surfaces thereof, the ring 6
is not subject to destruction by storms or wave
currents which normally would retard con-
struction to a very great extent.
> Tt is to be remembered that the column 1

ot

(]

3

and the space within the sheathing 6 is to be
filled with concrete, but before the placement
of concrete the structure is subject to move-
ment by even minor wave actions and the pil-
ing 7 steadies the column against sway under
the action of horizontal forces until such time
as the stabilizing member 2 (Fig. 1) has béen
formed around the column. Furthermore,
the piling 7 affords convenient and effective
means for supporting the elements used in
forming the head or top member 3.

70

After the piling 7 has been driven in as de- -

scribed hereinabove, the foundation material
within the coffer-dam or sheathing ring § is
removed as by means of a clam shell or orange
peel. Such excavation may be carried to be-
low the lower edge of the sheathing & the
depth of such excavation being diagrammati-
cally shown at 8.

If the foundation is.to be employed to sup-
port an oil well derrick, a conductor pipe 9
may then be placed centrally of the sheath-
ing ring 6 and after the seepage water has
been pumped out of the ring, the upper por-

‘tions of the piles 7 are bent toward the center

as indicated in Fig. 8 and reinforcing mem-
bers in the form of a spiral or a plurality of
rings introduced between the vertical piles 7
and the sheathing ring 6. Such reinforcing is
generally indicated at 10. Concrete is then
poured 1nto the sheathing ring, preferably
such pouring being continuous until low
water level is reached.

The depth from which the column 1 may
rise and still possess great stability without
an unduly large diameter is much increased
by the stabilizer member which in preferred
form is constructed by lowering a circular
steel plate shell 11 having the diameter ap-
preciably greater than the diameter of column
1. The ringlike shell 11 may be made of bolt-
ed sections provided with internally extend-
ing ribs 12 formed of angle iron. The ring
11 is lowered onto the bottom and hammered
or driven into place. The depth to which the
ring 11 is driven depends upon the character
of the upper layer 4 on the bottom of the body
of water. "Preferably the shell 11 is driven
until it contacts with the firmer foundation 5.

The material within the ring 11 is then
excavated, preferably such excavation indi-
cated at 13 extending into the more solid
foundation ground. Stub piles 14 and 15
may then be driven within the ring 11, such -
stub piles 14 and 15 being arranged peripher-
ally near the outer portions of the ring 11.
A cage of reinforcing bars 16 may then be
suspended within the ring 11 at a point be-
tween the column 1 and the median of the
ring 11, and such ring is then filled with
concrete. '

The effect of such a stabilizer is to prevent
swaying of the column 1, the concrete as
well as the piles 14 and 15 furnishing a
key into the foundation, thereby absorbing
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any ji:r roduced by the movement of the

center co}l)umn 1. .
The concrete within the ring 11 contracts

upon setting causing the entire ring to freeze
onto the column 1 and hold it tightly.

Furthermore, the stabilizing ring 2 in-
creases the bearing area to a certain extent,
It is to be understood that a stabilizer such
as has been described hereinabove may be
applied to each of a number of columnar
members, or may be of a size sufficient to
include more than one column.

As has been stated hereinabove, the col-
umn 1 carries g top or head which includes
a floor. During construction diagonal I-
beams 17 are attached to vertical piles 7
either by the use of fishplates or by weld-
ing. These diagonal members 17 assist in
holding the vertical piles 7 together. Upon

these diagonals a flooring is constructed, said

flooring preferably consisting of large pe-
ripherally arranged I-beams 18 and 19 which
rest upon the diagonal girders 17 and are
welded thereto. Additional radially extend-
ing members such as the members 20 and 21
are connected to the tops of the piles 7 and
also to the lower sides of the girder members
18 and 19. This steel work in effect holds
the piles in position during the pouring of
the concrete in the column 1.

A well or cavity 22 is formed in the upper
end of the column 1, the conductor pipe 9
extending into and terminating within the
cavity 22. This well or cavity 22 provides
a suitable chamber for the collection of drill-
ing mud, overflow oil, drippings, and Schaf-
fer or Oklahoma type safety valves. The
well 22 is made of circular cross sections but
similar wells or cellars have been used under
derricks erected on land permitting the safety
valves to be erected beneath the derric
floor. The well 22 on the foundation col-
umn 1 not only permits the safety valves
to be installed beneath the derrick floor 8
but in addition the well 22 is made of suf-
ficient depth so as to act as a mud tank.

In addition anchor bolts 28 may be em-
bedded in the floor of the well 22 so as to
provide means to which the Christmas tree
and valve structure may be subsequently con-
nected or anchored.

Means for draining the well 22 may be
provided, including for example a sump 23*
and a downwardly inclined, outwardly di-
rected conduit 24 provided with a valve 25.
Transverse rods or channel irons 26 and 27
may be provided within the well 22, these
channel irons or bars forming holds for
workmen within the well.

An entry or opening may be formed be-
neath the floor 3 through the wall of the
column 1 so as to permit communication with
the well 22. Such an opening or entry is
indicated at 28. For purposes of conven-

1,868,404

ience the entry 28 may face the shore side
of the structure.

A plurality of girders 29 and 80 may be
carried within the peripherally disposed
frame girders 18 and 19. The members 18d

-19, 29 and 30 rest upon the diagonally an

laterally extending members 17, 20 and 21,
these latter members being in turn firmly
connected to the tops of the vertical piles
7. All of these members are suitably en-
cased in concrete thereby forming a roof
extending over the entry 28 and protecting
the steel work from the effect of fire.

~Corner plates 81, as well as d-bolts 32 may
be embedded near the corners of the floor 3
so as to provide a ready means of attaching
the derrick to the floor.

The outer ends of the diagonal floor mem-
bers 17 may be supported by means of knee
braces, for example knee braces 83 and 34,
said knee braces being connected to the hori-
zontally disposed -girders 17 by welding, by
means of fishplates, or in any suitable manner
and then connected to the vertical piles 7in a
similar manner as indicated at 35. Instead
of connecting the lower ends of the knee
braces, as for example the knee brace 33,
to the pile 7, the lower end of the knee brace,
as for example the knee brace 34, may be pro-
vided with a dead man or bearing plate 36,
such bearing plate being buried in the mass
of concrete constituting the center of the
column 1. »

It is to be understood that the corner knee
braces, as the knee braces 33 and 34, may be
encased in concrete, suitable reinforcing be-
ing employed around the knee braces as in-
dicated at 837. Additional knee braces may
connect the .ends of the shorter radial mem-
bers 20 and 21 with other vertical steel piles,
such other knee braces being shown in Fig. 1
at 38 and 89. The shorter knee braces, and
particularly the knee brace 38, may not neces-
sarily be separately encased in the concrete
but may merely be embedded in a concrate fin
extending from the main cylinder 1. As
shown in Fig. 1 the knee braces 84, 38 and 39
are of varying lengths, the angularity of
such knee braces with respect to the vertical
being substantially constant. In this man-
ner only the knee braces 83 and 84 which con-
nect the corners of the floor with the column
are within the reach of the waves, whereas
the majority of the knee braces are above the
zone of the wave action.

The direct structure indicated at 40 rests
upon the girders and joists 18, 19, 29 and 30,
and is connected thereto by spot-welding and
by means of the J-bolts 82. Attention is
called to the fact that certain of the joists.
such as for example the joists 80, extend over
the well 22 thereby providing supports for
the rotary table of the derrick.

After the structure described hereinabove
has been suitably. encased in concrete, the
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main diagonal girders 17 are cut away at their

point of Intersection above the well 22, such

cut away portion being indicated in dotted

lines in Fig. 6. This gives room for the cas-
5 ing, drill stem and other drilling tools which
are used during drilling operations.

It will thus be seen that the derrick struc-
ture is comprised of a vertical column 1, a
stabilizing ring 2 near the lower portion
thereof, the stabilizing ring thereof being of
appreciable greater diameter than the di-
ameter of the column and having a depth of
about 14 to 14 of its diameter, and a head or
floor. All the steel members are encased in
concrete so that in case of fire the danger
from buckling in said steel members is sub-
stantially eliminated. -

Furthermore, the floor above the opening
98 in the side of the column 1 provides a safe
working place for operators even though the
well is on fire, thus greatly facilitating op-
erations in cutting oé or shutting down the
well.

“Furthermore, it is to be noted that substan-
‘tially steel-to-steel contact exists throughout
the entire structure from the derrick to the
bottom of the piles thereby producing a uni-
tary structure which is extremely resistant to
side sway or lateral forces.

It is to be understood that in addition to
the major steel members described herein-
above, additional reinforcing in the form of
wire, deformed bars or gratings may be em-
ployed at various parts of the structure, but
such reinforcing has been left out so as not to
unduly complicate the drawings. '

Again although certain piling has been de-
scribed in detail, it is to be understood that
the number, location and weight of the piling
will vary the terrain in which the structure is
being erected. When structures are being
erected in tide waters, it is preferable that a
greater number of piles be driven on the sea
side of the structure than on the shore side.

Under certain conditions instead of em-
ploying the stub piles 14 and 15 in the stabi-
lizing member 2 certain of the piles may be
of much greater length, and these long piles
may be bent as indicated at 41 and 42.

Those skilled in the art will appreciate that
a mode of construction has been described
which greatly facilitates the erection of sup-
pcrtin% structures of great stability in ex-
Eosed

ampers ordinary construction work. The
sequence of operations described hereinabove
has been found to greatly facilitate construc-
tion and as a matter of fact make it possible
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to ‘erect structures under conditions which

O prevent the erection of foundations of the
prior art. ,
Although the detailed description given
hereinabove particularly relates to a stabi-
lized foundation for use as a support for oil
% well derricks, it is to be understood that

odies of water where wave action

&

similar constructions embodying the inven-
tion may be employed for various other pur-
poses. The invention is not limited to a
construction precisely following that shown
in the drawings but instead embraces all such
changes and modifications which come within
the scope of the appended claims.

Iclaim:

1. In a foundation construction the com-
bination of a vertical concrete column pro-
vided with a well at its upper end, said
column extending from above water level to
below normal ground surface, steel piles in
said column, said piles extending into sound
foundation bearing beneath said column, a
concrete floor carried, by the top of said col-
umn and extending horizontally beyond said
column, horizontally disposed girder mem-
bers in said floor and connected to steel piles
in said column, and a vertical conduit in
said column communicating with said well.

2. In a foundation construction the com-
bination of a vertical concrete column pro-
vided with a well at its upper end, said col-
umn extending from above water level to be-
low normal ground surface, steel piles in said
column, said piles extending into sound
foundation bearing beneath said column, a
concrete floor carried by the top of said col-
umn and extending horizontally therebeyond,
a conduit extending substantially axially
through seid column and in communication
with the well, and a port in the side of said
column beneath said floor and in communica-
tion with said well.

3. In a foundation construction adapted
for use in tide waters the combination of a
vertical concrete column provided with' a
well at its upper end, said column extending
from above high water level to below the
normal ground surface below the water,
steel piles in said column, said piles extend-
ing into sound foundation ground beneath
said column, a vertical conduit in said col-
umn and in communication with the well, a
concrete floor carried by the top of said col-
umn and extending horizontally therebe-
yond, horizontally disposed steel members in
said floor, said horizontal members being
connected to said vertical steel piles, and
steel knee braces connected to peripherally
positioned steel members in said floor and to
vertical piles in said column.

4. In' a foundation construction adapted
for use in tide waters the combination of a

vertical concrete column provided with a

well at its upper end, vertical steel piles in
said column, said piles extending into sound
foundation ground beneath said column, a
concrete floor carried by the top of said col-

- umn and extending horizontally therebeyond,

horizontally disposed steel members in said
floor, said horizontal members being con-
nected to said vertical steel piles, and a con-

crete stabilizing ring surrounding said col-
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umn adjacent to the lower end thereof. said
stabilizing ring resting on the ground and
extending thereinto.

5. In a foundation construction adapted
to. support oil well derricks in tide waters
the combination of a vertical concrete column
of substantially circular cross section and
uniform diameter provided with a well at
its upper end, said column extending from
above high water level to beneath the normal
ground surface, vertical steel piles in said
column, said piles extending into sound foun-
dation ground beneath said column, a con-
erete floor carried by the top of said column
and - extending horizontally therebeyond,
horizontally disposed steel members in said
floor, said horizontal members being con-
nected to said vertical steel piles, steel knee
braces connected to peripherally positioned
horizontal members in said floor and to verti-
cal piles in said column, a vertical conduit in
said column and in communication with the
well, a port in the side of said column be-
neath the floor and in communication with
said well, a sump formed in the bottom of

‘'said well, and a valved conduit extending

from said sump to the exterior of said column.

6. In a foundation construction the combi-
nation of a vertical concrete column of sub-
stantially circular cross section and uniform
diameter provided with a well at its upper
end, said column extending from above water
level to below normal ground surface, steel
piles in said cclumn, said piles extending
into sound foundation bearing beneath said

_column, a concrete floor carried by the top

of said column and extending horizontally
therebeyond, horizontally disposed steel

irders in said floor said horizontal girders

eing connected to said vertical steel piles, a
vertical conduit in said column in communi-
cation with the well, a port in the side of said
column adjacent said floor and in communi-
cation with said well, and a steel incased
stabilizin i
column asjacent the lower end thereof, said
concrete ring extending to below the normal

- ground surface and provided with vertical

55
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steel piles extending into solid bearing be-
neath said ring.

7. In a marine foundation construction the
combination of a vertical concrete column
provided with a well at its upper end, said
column extending from above high water

level into sound foundation ground, steel

piles in said column, said piles extending into
sound foundation ground beneath said col-
umn, a concrete floor carried by the top of

said column and extending therebeyond, a

square girder framework in said floor, a plu-
rality of parallel steel members connecting
opgosite sides of said framework in said floor,
radially extending steel members surround-
ing said well in said floor, said radially ex-
tending stee! members being connected to

concrete ring surrounding said

1,868,404

said vertical piles and to said framework
in said floor, and means connected to said
framework in said floor adapted to be con-
nected to a derrick structure carried by said
foundation. :

8. In a maritime foundation construction
for oil well derricks the combination of a ver-
tical concrete column of substantially circu-

lar cross section and uniform diameter pro-

vided with a well at its upper end, said col-
umn being incased in sheet piling to above
mean water level, vertical steel piles in said

column, said piles extending into sound

foundation ground beneath said column, a
concrete floor carried by the top of said col-
umn and extending therebeyond, a.square
framework of horizontally disposed girders
embedded in said floor, a vertical conduit in
said column in communication with the well,
horizontally disposed radially extending
members in said floor; said radially extend-
ing members resting on and connected to ver-
tical steel piles and supporting and connected
to said girder framework in said floor, steel
knee braces connecting outer ends of said
radially extending members to said vertical
piles, and transverse girders connecting the
opposite sides of said framework in said
floor, said transverse girders extending over

said well. :

9. In a foundation construction adapted
for use in tide waters the combination of a
vertical concrete column extending from
above high water level to below normal
ground surface, said column being of sub-
stantially circular cross section and of uni-
form diameter and provided with a well at
its upper end, said column being incased in
sheet piling to above mean water level, ver-
tical steel piles in said column, said piles ex-
tending into sound foundation ground be-
neath said column, a concrete floor carried
by the top of said column and extending
therebeyond, radially extending horizontal-
ly disposed- members surrounding said well
in said floor, said horizontally disposed ra-
dially extending members being welded to
the tops of said vertical piles, steel knee
braces connecting the outer ends of said ra-
dial members with said steel piles below said
floor, said knee braces being incased in con-
crete, a girder framework supported by said
radially extending members connected there-
to in said floor, and cage reinforcing in said
column between said sheet piling and said
vertical piles.

10. In a foundation construction adapted
for use in tide waters the combination of a
vertical concrete column extending from
above high water level to below normal
ground surface, said column being of sub-
stantially circular cross section and of uni-
form diameter and provided with a well at
its upper end, said column being incased in
sheet piling to above mean water level, ver-
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tical steel piles in said column said piles ex-
tending into sound foundation ground be-
neath said column, a concrete floor carried
by the top of said column and extending
thercbeyond, radially extending horizontal-
ly disposed members surrounding said well
in said floor, said horizontally disposed ra-
dially extending members being welded to
the tops of said vertical piles, steel' knee
braces connecting the outer ends of said ra-
dial members with said steel piles below said
floor, said knee braces being incased in con-
crete, a girder framework supported by said
radially extending members connected there-
to in said floor, cage reinforcing in said col-

‘umn between said sheet piling and said ver-

tical piles, and a port in the side of said
column and beneath said floor in communica-
tion with said well.

-11. In a foundation construction adapted
for use in tide waters, the combination of a

vertical concrete column extending from
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above high water level to below normal
ground surface, said column being of sub-
stantially circular cross "section and of
uniform diameter and provided with a well
at its upper end, said column being incased
in sheet piling to above mean water level,
vertical steel piles in said column, said piles
extending into sound foundation ground be-
neath said column, a concrete floor carried
by the top of said column and extending
therebeyond, radially extending horizontal-
ly disposed members surrounding said well
in said floor, said horizontally disposed radi-
ally extending members being welded to the
tops of said vertical piles, steel knee braces
connecting the outer ends of said radial
members with said steel piles below said floor,
said knee braces being incased in concrete,
a girder framework supported by said radi-

ally extending members connected thereto

in said floor, cage reinforcing in said column
between said sheet piling and said vertical
piles, and a stabilizing steel incased concrete
ring supported on the ground surface ad-
jacent the lower end of said column and sur-
rounding said- column, said concrete rin
being keyed into solid foundation groun
therebeneath.

12. In a foundation construction adapted
for use in tide waters the combination of a
vertical concrete column extending from
above high water level to below normal
ground surface, said column being of sub-
stantially circular cross section and of uni-
form diameter and provided with a well at
its-upper end, said column being incased in
sheet piling to above mean water level, verti-

* cal steel piles in said column said piles ex-

tending into sound foundation ground be-
neath said column, a concrete floor carried

- by the top of said column and_ extending

L5

therebeyond, radially extending horizontal-
ly disposed members surrounding said well

7

in said floor, said horizontally disposed radi-
ally extending members being welded to the
tops of said vertical piles, steel knee braces
connecting the outer ends of said radial mem-
bers with said steel piles below said floor,
said knee braces being incased in concrete,
a girder framework supported by said radi-
ally extending members connected thereto in
said floor, a cage reinforcing in said column
between said sheet piling and said vertical
piles, a port in the side of said column and
beneath said floor in communication with
said well, and a steel incased concrete ring
surrounding said column and adjoining the
lower end thereof, said concrete Ting being
provided with vertical piles extending into
sound foundation ground therebeneath. '

13. A method of constructing stabilized
foundations in bodies of water comprising
driving a ring of sheathing into solid bearing
foundation then driving steel piles within
said ring and adjacent the inner surface
thereof into solid bearing foundation, ex-
cavating material from within the ring of
sheathing, bending the upper portion of said
piles toward the center of the ring and then
pouring concrete into said ring to fill the
same and maintain said piles in bent posi-
tion.

14. A method of constructing stabilized
foundations in bodies of water comprising
driving a ring of sheathing into solid bearing
foundation then driving steel piles within
said ring and adjacent the inner surfaces
thereof into solid bearing foundation to re-
inforce and maintain saig sheathing ring in
position, excavating material from within the
ring .of sheathing, bending the upper por-
tions of said steel piles toward the center
of the ring, inserting reinforcing between

-said bent piles and ring of sheathing, and

finally pouring concrete into said ring to fill
the same and maintain said piles in bent posi-
tion. '

15. In a foundation construction adapted

for use in bodies of water, the .combination:

of a vertical concrete column provided with
a well at its upper end, vertical steel piles
in said column, said piles extending into
sound foundation ground beneath said col-
umn, a concrete floor carried by the top of
said column and - ex’cendingl horizontally
therebeyond, horizontally disposed steel

members in said floor, said horizontal mem--

bers being connected to said vertical steel
piles, a port in the side of said column be-

neath the floor and in communication with

said well, and a concrete stabilizing ring
surrounding said column adjacent to the
lower end thereof, said stabilizing ring rest-
ing on the ground and extending thereinto.
%igned at Los Angeles, Cal. this 28th day
of November, 1930. 4
LAWRENCE B. COLLINS.
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