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United States Patent Office 3,347,053 
Patented Oct. 17, 1967 

3,347,053 
PARTALLY SALVAGEABLE JACKET-PLE 

CONNECTION 
William F. Manning, Springdale, Conn., assignor to Mobil 

Oil Corporation, a corporation of New York 
Filed Apr. 28, 1965, Ser. No. 451,428 

19 Claims. (C. 61-46.5) 

ABSTRACT OF THE DISCLOSURE 
This specification discloses a subsea connection for 

mooring an offshore facility comprising a tubular jacket 
as a first connecting element, which is permanently fixed 
to the offshore facility, a coaxial intermediate casing as a 
second connecting element releasably coupled at the 
upper ends thereof, as by bolts, to the first connecting 
element. A chamber is formed between the second coll 
necting element and a pile as a mooring element for in 
jecting grout or cement thereinto to form a permanent 
connection between the pile and the second connecting 
element. The jacket is generally cylindrical in shape and 
fits coaxially around the pipe. The intermediate casing also 
generally cylindrical, may be designed to be inserted 
within the pile, if the pile be hollow, or between the 
pile and the jacket. By unbolting the first and second con 
necting elements, the offshore facility can be removed 
without damage. 

e-launcaeum- . 

This invention relates to an improved mooring for 
marine structures; or more specifically, to a mooring de 
vice for an offshore facility servicing a submerged well, 
the offshore well servicing facility being fixed to the bot 
tom of a body of water by the mooring device, for a 
time, after which the facility is moved as expeditiously 
as possible to another location and again rigidly moored. 
In coastal or offshore waters, the oil produced from 

submerged wells is either piped directly along the bot 
tom to onshore intsallations, or the production is con 
trolled from a platform adjacent the well site and the oil 
stored in the water, preferably adjacent the submerged 
well. Where the well is several miles offshore, pipelines 
from the well to the shore become prohibitively expen 
sive, as well as impractical, and the control of the well 
and the storage of the accumulated oil is better accom 
plished at the well site for the production of the oil to 
be economically feasible. Servicing facilities for Such a 
submerged oil well must be capable of being rigidly 
moored at the site so as to withstand the punishment in 
flicted by waves, as well as that of violent storms. The 
facility must also be capable of being moved to another 
well site without a long repair time being required. Serv 
icing facilities, such as a production platform or a sub 
merged storage device, must be capable of being rigidly 
moored at the well site and later being shifted to another 
well site without damaging the facility in the move. 
A common method of mooring offshire facilities is by 

means of piles, each driven down through a tubular por 
tion or hollow jacket, permanently fixed to the servicing 
facility, into the sea bottom. In the prior art, particularly 
when the jacket-pile connection is underwater, the upper 
end of the pile is then usually rigidly connected to the tu 
bular portion or hollow jacket by a settable adhesive such 
as grout or cement. While this procedure does provide a 
rigid connection, the hardened adhesive permanently fixes 
the pile to the jacket so that in breaking the connection, 
to move the offshore well servicing facility, the jacket is 
invariably damaged. While it is immaterial that the pile 
is destroyed, when the jacket-pile connection is broken, 
the damaging of a portion of the servicing facility itself 
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can cost a well operator many thousands of dollars in 
lost time. A partially salvageable jacket-pile connec 
tion for coupling a mooring pile rigidly to an integral por 
tion of a submerged-well servicing facility, which would 
ermit salvage of the part of jacket-pile connection per 
manently fixed to the servicing facility, would provide the 
necessary mobility required to obtain efficient operation. 
One common prior art method of connecting the pile 

to the jacket, so as to permit the connection to be broken 
when the servicing facility is to be moved, is by welding 
the pile directly to the jacket, particularly when the 
jacket-pile connection is above the surface of the body of 
water. The pile is welded to the inside of the jacket and 
then the weld is broken when the servicing facility is to 
be moved. Although this procedure has been used Suc 
cessfully at times, it does have its drawbacks, particular 
ly for use underwater. If the weld is made strong enough 
to insure against the pile breaking free of the jacket, the 
weld may be so strong that the jacket may be damaged 
when the connection is broken. An equally imptorant 
problem arises most frequently in very large structures 
where the jacket and the pile would have thick walls. It 
is difficult to obtain a high enough welding temperature 
due to heat dissipation in the water, to obtain a good weld 
or to later break the connection underwater. It has been 
found from long experience that the integrity of under 
water welds is always questionable. Furthermore, if the 
point at which the weld must be made is quite a distance 
under the surface, the time that a diver would be able 
to stay down at that point would be quite restricted and 
the connection would be even more suspect. 

It is an object of the present invention to provide a 
method for rigidly mooring a marine servicing facility at 
a submerged well site while providing for the relocating 
of the facility without the necessity of permanently dam 
aging or disabling any integral portion thereof. 

It is a further object of the invention to provide a 
means for rigidly mooring a submerged storage facility 
comprising a partially salvageable jacket-pile connection, 
which may be released or disengaged without affecting 
the physical integrity of the storage facility. 

It is another object of the invention to provide a means 
for rigidly mooring a marine production platform which 
may be disengaged without affecting the physical inte 
grity of the platform. 

It is a more specific object of the invention to provide 
a means for connecting anchoring piles to a submerged 
storage facility by a settable liquified adhesive in such 
a manner that the piles can be easily removed and in 
expensively disposed of, without damaging any integral 
components of the storage facility. 
These and still further objects of the invention will be 

evident from a reading of the following description taken 
in conjunction with the accompanying drawings. 

In accordance with the invention, an intermediate cas 
ing is releasably coupled within a jacket rigidly fixed to 
a servicing facility for receiving the upper end of a pile, 
whereby the pile may be connected by a grouting process 
to the releasable intermediate casing rather than directly 
to the jacket forming a portion of the facility itself. 

In accordance with an embodiment of the invention a 
number of hollow cylindrical tubes or jackets are fixed 
to a marine facility located at an offshore submerged well 
site. To moor the facility, with respect to the bottom of 
the body of water, a hollow pile is extended down through 
each jacket and driven into the earth below, after which 
the top end of the pile is cut off approximately at the top 
of the jacket. After the pile has been driven down the re 
quired distance and cut off, an intermediate casing, hav 
ing an annular seal encircling the lower end thereof, is in 
serted down through the upper end of the pile. The in 
termediate casing is bolted, by a diver, to a flange formed 
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at the upper end of the surrounding jacket. An adhesive 
is then injected through a central pipe into the annular 
area defined by the periphery of the intermediate casing 
and the circumferential inner wall of the hollow pile in 
conjunction with the sealing means at the lower end of 
the casing. When the adhesive has hardened, the pile be 
comes permanently fixed to the intermediate casing. The 
intermediate casing, in turn, is bolted tightly to a flange 
at the top of the jacket, by the spider, forming a rigid 
mooring structure. 

In accordance with another embodiment of the inven 
tion, a hollow intermediate casing, having an annular 
seal fixed to the interior wall, at the lower end thereof, is 
first inserted within the jacket and is fixed thereto by 
means of a series of bolts extending through abutting up 
per flanges on each. A hollow pile is then driven down 
wardly into the bottom of the body of water through guide 
means in the intermediate casing and the jacket. An ad 
hesive is injected into the annular space defined by the in 
side wall of the intermediate casing and the outside wall 
of the hollow pile, in conjunction with the sealing means 
in the lower end of the intermediate casing. 

In accordance with another embodiment of the inven 
tion, the hollow pile is first driven down through the 
jacket and the intermediate casing is inserted therethrough 
as in the first discussed embodiment. However, in this in 
stance the structure for connecting the intermediate cas 
ing to the outer jacket is of such a configuration that the 
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jacket may be drawn up over the pile to remove it there 
from without cutting the pile off below the jacket as pre 
viously discussed. 

In the drawings: 
FIGURE 1 is a slide elevational view of an oil storage 

facility, which having been floated to the site of a sub 
merged well, is in the process of being filled with water to 
sink the storage facility to the bottom where it can be 
moored; 
FIGURE 2 is a side elevational view of the oil storage 

facility, of FIGURE 1, already moored by piles driven 
into the bottom, through vertical jackets affixed to the 
storage facility, each of the piles being releasably coupled 
to its respective jacket at a point relatively close to the 
surface; 
FIGURE 3 is a diagrammatic elevational view of an 

offshore floating production platform with a rig thereon, 
rigidly moored to the bottom of a body of water, by 
means of piles connected to the platform structure under 
the surface of the water in accordance with the instant in 
vention; 
FIGURE 4 is a side elevational view, in section, of a 

first embodiment of the partially salvageable jacket-pile 
connection wherein the intermediate casing has been in 
serted within the pile; 
FIGURE 5 is a side elevational view, in section, show. 

ing a second embodiment of the partially salvageable jack 
et-pile connection wherein the pile has been centered with 
in the intermediate casing; and 
FIGURE 6 is a side elevational view, in section, of a 

partially salvageable jacket-pile connection similar to 
that of FIGURE 4 in which the jacket may be lifted up 
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over the pile without prior cutting of the pile from its 
mooring. 

Referring specifically to FIGURE 1, a submergeable 
oil storage facility, generally designated 10, is illustrated 
as being ballasted from a first position in which the stor 
age facility 10 floats on the surface 18 of the body of wa 
ter toward a second position in which it rests on the bot 
tom 20 of the body of water. The storage facility 10 con 
sists of a lower storage tank 12 and a number of upwardly, 
extending hollow cylindrical tubes or jackets 14 held in 
place on the storage tank 12 by means of braces 16 ex 
tending between the tank 12 and the jacket 14 as well as 
between the individual jackets 14. The storage facility 10 is 
floated by filling the storage tank 12 with air and then 
the facility 10 is towed by a tug (not shown) to a site ad 
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4 
jacent the submerged well site where the tank 12 is filled 
with water to sink it. 
As shown in FIGURE 2 the storage facility 10 is finally 

brought to rest with the storage tank 12 supported by the 
bottom 20, which is shown as being 250 feet below the 
surface 20, and is moored, or held in place, by mooring 
elements comprising hollow metal pipes referred to in 
the art as piles, one driven down through each of the 
jackets 14 into the earth below. A pile 22 is inserted into 
each jacket 14 from the surface. 18 and then is driven 
into the bottom 20 by a pile driver mounted on a barge 
(not shown). After the piles 22 each have been driven a 
requisite distance into the bottom 20, the portion of each 
pile 22 extending above the top of its jacket 14 is cut off. 
The upper end of each pile 22 is then rigidly fixed within 
its associated jacket 14 by the partially salvageable jacket 
pile connection of the invention, generally designated 24. 
As shown, the storage tank 12 lies on the bottom 20 with 
the jackets 14 extending to within 100 feet of the surface 
18 so that the partially salvageable jacket-pile connection 
24 may be easily worked on by a diver. The storage tank12 
can now be filled with oil while remaining on the bottom 
20, although the oil will cause the tank to be buoyant. 

Referring to FIGURE 3, a servicing facility taking the 
form of a working or production platform, generally des 
ignated 26, with a rig 28 extending from a deck 30 there 
on, is rigidly moored beneath the surface 18 of the body 
of water by a number of hollow vertical piles 22 embedded 
in the bottom 20 of the body of water. The upper end of 
each of the piles 22 is encased within a hollow cylindri 
cal jacket 14 which is, in turn, welded, or riveted be: 
neath the platform deck 30 by means of a network of 
braces 32 to constrain the platform 26 against movement 
with respect to the piles 22. The jackets 14' are fixed in 
relation to the platform so as to be completely submerged 
when the platform is afloat. Each pile 22 is held rigidly, 
but removably, within its respective jacket 14' by the par 
tially salvageable jacket-pile connection 24, which is also 
submerged. The platform 26, as shown, also has a number 
of buoyant tanks 34 for floating the platform 26 to the 
site at which it is to be moored. 
The embodiments of the partially salvageable jacket 

pile connection 24 will be discussed in conjunction with 
the submerged storage facility 10 of FIGURES 1 and 2 
with which it can be most advantageously used. Although 
the connection 24 is also shown in conjunction with an 
above-surface platform 26 (FIGURE 3) the invention is 
most useful where no portion of the structure of the serv 
icing facility is above the surface of the water. 
As previously discussed, a pile 22 is driven down 

through each vertical jacket 14, serving as a first connect 
ing element of the partially salvageable jacket-pile con 
nection as the storage facility 10 rests on the bottom. As 
shown in FIGURE 4, the pile 22 is coaxially located with 
in a socket 23 formed by the hollow interior of the jacket 
14 by centering means 36 and an intermediate casing 38, 
a second connecting element of the partially salvageable 
jacket-pile connection, has been inserted into the hollow 
pile 22 and nests therein. A spider or bridging means 40, 
consisting of a number of downwardly diverging arms 42, 
is welded prior to installation, at its upper end to the upper 
end of the casing 38. A separate horizontal foot 47 on the 
lower end of each of the arms 42 is releasably coupled 
to an annular flange or disc-shaped element 44, encircling 
and rigidly coupled to the upper end of the jacket 14, by 
means of bolts 46 extending therethrough. For additional 
strength, an annular ring can be substituted for the feet 
47. A resilient, outwardly extending annular seal 48, ce 
mented to the lower end of the intermediate casing 38, co 
acts with the inner periphery of the pile 22 to seal the 
annular space defined by the lower end of the casing 38 
and the adjacent inner wall of the hollow pile 22. A ce 
ment injection tube 50 may be extended down into the 
hollow intermediate casing 38 so that cement can be 
forced through a small hole 52 in the wall thereof into 
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the annular space between the casing 38 and the pile 22 
to fill the space therebetween. When the cement hardens, 
it holds the casing 38 rigid relative to the pile 22. 
When it is desirable to move the Submerged storage 

facility to another location, a diver need only go down 
100 feet beneath the surface 18, to the partially salvage 
able jacket-pile connection 24 to remove the bolts 46 cou 
pling each of the intermediate casings 38 to their respec 
tive piles 22. Each of the piles 22 is then severed below 
the bottom 20. This may be done by a prior art mechani 
cal cutter lowered down into the pile 22, or if the pile 22 
has a large enough diameter, by a man, while the inside 
of the pile 22 is kept free of water by air pressure. An 
explosive charge detonated within the pile 22, beneath 
the bottom 20, may also be used. The intermediate casings 
38 and the upper sections of the piles 22 are then pulled 
up out of the jackets 14, before the storage facility is 
refloated, resulting in the jackets 4 being unharmed and 
ready for mooring the storage facility 10 in another loca 
tion. During the entire operation no diver is required to 
go deeper than 100 feet beneath the surface 18 although 
the storage facility 10 is on the bottom 20, 250 feet be 
neath the surface 18. 
FIGURE 5 shows a second embodiment of the inven 

tion wherein an intermediate casing 38 is inserted directly 
into the cylindrical jacket 14, held coaxially therewith by 
centering means 54, and fixed rigidly thereto by means of 
a number of bolts 46 extending through a pair of annular 
planar flanges 56, 58, welded to the upper ends of the in 
termediate casing 38 and the jacket 14, respectively, and 
abutting each other. The hollow pile 22 is now driven 
down through a central passage 60 in the intermediate 
casing 38 and nests therein while being held coaxially 
with respect to the jacket 14 by centering means 62 in the 
intermediate casing 38' and centering means 54 below the 
intermediate casing 38' in the jacket 14. The pile 22 also 
coacts with a sealing means 64, mounted within the lower 
end of the intermediate casing 38', to provide an annular 
space that may be filled with cement through an injection 
tube 50, extending down into the pile 22, and through a 
hole 66 in the wall thereof, into the composite annular 
space. When the storage facility 10 is to be moved and the 
piles 22 are cut, the intermediate casings 38' are unbolted 
from the jackets 14, and then the permanently attached 
intermediate casings 38' and piles 22 may be pulled out 
of the jackets 14 as in the embodiment of FIGURE 4. 
FIGURE 6 shows another embodiment of the invention 

in which there is an intermediate casing 38' which extends 
down within the hollow pile 22. As in FIGURE 4, the pile 
22 is again held temporarily coaxial with relation to the 
outer jacket 14 by means of a centering means 36 before 
the annulus between the pile 22 and the intermediate cas 
ing 38' is filled with cement and the cement hardens. As 
in the earlier embodiments, a radial annular flange 44 is 
fixed to the upper end of the jacket 14. An annular flange 
or disc-shaped element 68 is also rigidly fixed to the upper 
end of the intermediate casing 38', extending above the 
pile 22 and jacket 14. The outer diameter of the flange 68 
on the casing 38' is smaller than the inside diameter of the 
jacket 14 so that the jacket 14 with the connected platform 
26 (as later described) may be raised over the permanently 
connected pile 22 and intermediate casing 38' without in 
terference. The intermediate casing 38' is connected to 
the jacket 14 by means of a spider 40' composed of a 
number of individual arms 70 each having separate hori 
zontal feet at the ends thereof and which are each coupled 
by bolts 72 extending through the upper feet 71 and the 
flange 68 on the intermediate casing 38' and diverge 
downwardly to a point at which they are coupled by bolts 
46 extending through the lower feet 71 and to the circum 
ferential flange 44 on the upper end of the jacket 14. By 
unbolting and removing all of the arms 70 at both their 
upper and lower ends, the jacket 14 is disconnected from 
the casing 38' and may be lifted up and off the cement 
connected pile 22 and intermediate casing 38' by filling 
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6 
the storage tank 12 (FIGURE 2) with oil or air to float 
the facility up of the piles 22. After the storage facility 10 
is towed away, the piles 22 may be severed as discussed previously. 

It may not be obvious to the reader why a bolt-on 
coupling is not made directly from each of the piles 22 
to its associated jacket 14. Particularly in an embodiment 
such as illustrated in FIGURE 5, it might appear, to one 
not familiar with the problems in this field, that a flange, 
such as flange 56, on the intermediate casing 38', could 
be welded directly to the upper end of the pile 22. Such 
an innovation would appear to obviate the need for any 
intermediate casing 38' and the grouting step. This type 
of installation, while simpler in structure, is not feasible 
because of several factors: (1) the hammering forces used 
to drive the pile 22 into the bottom 20 could easily break 
the flange 56 if it were connected directly to the pile 22; 
(2) it is difficult to drive a pile 22 into the jacket 14 the 
exact distance necessary to permit the flanges 56 and 44 
to abut; and (3) it is difficult to keep the piles 22 from 
turning during installation and therefore the bolt holes 
in the flanges 44, 56 could not be aligned properly. 
The embodiment of FIGURE 5 has an added advan 

tage, over those of FIGURES 4 and 6, that the annular 
flanges 56 and 58 can be coupled together by the bolts 46 
prior to the submergence of the offshore well servicing 
facility to which the jacket 14 is fixedly connected. After 
the offshore facility is submerged at a site, a pile 22 is 
driven through each of the jackets 14. Cement is then 
injected into the annulus between the pile 22 and the inter 
mediate casing 38' to form an adhesive connection. All 
this is done without any need for a diver. When it is 
desirable to remove the offshore well servicing facility 
from the site, the piles 22 are cut beneath the permanent 
adhesive connection between the intermediate casing 38 
and the pile 22. After the offshore well servicing facility 
is brought to the surface, the bolts 46 are removed and 
the jackets 14 and the intermediate casings 38' are un 
coupled. All that remains to be done is for each of the 
intermediate casings 38' and the attached upper sections 
of piles 22, permanently connected thereto, to be lifted 
out of the jackets 14. When the offshore well servicing 
facility is to be again moored at a submerged site, a new 
intermediate casing 38' is coupled to each jacket 14 by 
bolts 46 prior to the offshore well servicing facility being submerged. 
While the specific embodiments of the partially salvage 

able jacket-pile connection 24 have all been described in 
conjunction with the completely submerged storage facil 
ity 10 of FIGURES 1 and 2, the inventive connection 24 
would be useful in any submerged connection such as that 
designed to moor the floating platform 26 of FIGURE 
3. In instances where it is necessary to keep the total cross 
sectional area of the platform 26, at surface 18 of the 
body of water, small, and the piles 22 are necessarily 
large diameter pipes because they are required to extend 
a great distance before reaching the bottom 20 (400-600 
feet), the connection between the platform 26 and the 
piles 22 is best made at a distance beneath the surface 
where the effects of surface conditions will not be severely 
felt (100 feet). Relatively small diameter support legs of 
the platform can be fixed to the relatively large diameter 
piles by means of the jackets 14 beneath the surface. The 
partially salvageable jacket-pile connection 24 may also 
be used in instances where the top of the pile 22 extends 
above Surface 18 of the body of water although with no 
particular advantage over prior art methods. 

Certain modifications of the preferred form of the in 
vention have been described and it is apparent that other 
modifications may be made without departing from the 
invention as defined in the following claims. 

Having described the invention, what is claimed is: 
1. A partially salvageable mooring means, for connect 

ing an offshore well servicing facility beneath the surface 
of a body of water to a mooring element, fixedly posi 
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tioned in the body of water, comprising: a first connect 
ing element of said mooring means adapted to be perma 
nently fixed to the offshore well servicing facility to be 
fixedly positioned in a body of water, a second connecting 
element of said mooring means adapted to be permanently 
fixed, by an adhesive material, to the mooring element 
fixedly positioned in the body of water, means for in 
jecting an adhesive material between said second connect 
ing element and the mooring element for permanently 
fixing said second connecting element to the mooring ele 
ment fixedly positioned in a body of water, and non 
destructive releasable fastener means for coupling and 
recoupling said first and second connecting elements to 
gether at the same point along the length of the fixedly 
positioned mooring element and said second connecting 
element beneath a body of water whereby said first con 
necting element is permanently fixed to the offshore well 
servicing facility and said first and second connecting 
elements are releasably coupled together prior to being 
positioned beneath the surface of a body of water with 
the offshore well servicing facility, said first connecting 
element being fully salvageable with the offshore well 
servicing facility to which it is permanently fixed by the 
nondestructive uncoupling of said first and second con 
necting means when the offshore facility is to be removed. 

2. A partially salvageable mooring means, for connect 
ing an offshore well servicing facility beneath the surface 
of a body of water to a mooring element, fixedly posi 
tioned in the body of water, comprising: a first connecting 
element of said mooring means adapted to be permanently 
fixed to the offshore well servicing facility to be fixedly 
positioned in a body of water, a second connecting ele 
ment of said mooring means adapted to be permanently 
fixed to the mooring element fixedly positioned in the 
body of water, means for permanently fixing said Second 
connecting element to the mooring element fixedly posi 
tioned in the body of water including a portion of a 
chamber formed in said second connecting element, Said 
portion of a chamber being adapted to coact with the 
mooring element when said second connecting element 
is in an operative relationship therewith, beneath the sur 
face of a body of water, to form a chamber to retain a 
substantially fluid cement, means for injecting a Substan 
tially fluid cement into said chamber, and a means for 
nondestructively releasably coupling and uncoupling said 
first and second connecting elements together beneath a 
body of water whereby said first connecting element is 
fully salvageable with an offshore well servicing facility 
to which it is adapted to be permanently fixed when the 
offshore well servicing facility is to be removed and the 
connection between the offshore well servicing facility and 
the mooring element fixedly positioned in a body of water 
must be broken. 

3. The partially salvageable mooring means of claim 
2 wherein said mooring element is a fully submerged pile 
having the lower end thereof embedded in the earth be 
neath the surface of a body of water. 

4. In the partially salvageable mooring means of claim. 
3, a socket extending through said first connecting ele 
ment, said pile and said second connecting element ex 
tending through said socket when operatively connected 
to moor the offshore well servicing facility. 

5. In the partially salvageable mooring means of claim 
4, said first connecting element being cylindrical in shape 
with said socket being a concentric passage extending 
therethrough. 

6. In the partially salvageable mooring means of claim 
5, a central passage extending through the length of said 
pile and said second connecting element nesting in said 
central passage when there is an operative connection be 
tween the pile and the first connecting element. 

7. In the partially salvageable mooring means of claim 
5, a central passage extending through the length of said 
second connecting element and said pile nesting in said 
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8 
central passage when there is an operative connection be 
tween said pile and said first connecting element. 

8. In the partially salvageable mooring means of claim 
4, said first and second elements being substantially cylin 
drical and fixed in a concentric relationship when said 
first element is operatively connected to said mooring pile. 

9. In the partially salvageable mooring means of claim 
8, said pile being a hollow pipe and said second element 
being centrally positioned therewithin. 

10. In the partially salvageable mooring means of 
claim 9, an outwardly extending annular seal fixed to the 
lower end of said second connecting element, said outer 
periphery of said seal being at least equal to the inner 
periphery of said hollow pope whereby said seal acts as 
the lower boundary for a space defined by the inner pe 
riphery of said pipe and the outer periphery of said sec 
ond element whereby said space is adapted to contain 
grout to fix permanently said second connecting element 
to said pipe. 

11. In the partially salvageable mooring means of 
claim 10, a flange rigidly mounted on the upper end of 
said first connecting element, a bridging means extending 
outwardly from the upper end of said second connecting 
element, and means for releasably connecting said flange 
to said bridging means whereby said pipe is rigidly con 
nected to said second element but said second element is 
releasably connected to said first element. 

12. In the partially salvageable mooring means of 
claim 11, said flange being a first disc-shaped circum 
ferential element mounted perpendicularly to the axis of 
said first connecting element, and said bridging means 
being a series of outwardly extending arms equally spaced 
around said second connecting element. 

13. In the partially salvageable mooring means of 
claim 12, means releasably fixing said arms to said sec 
ond connecting element. 

14. In the partially salvageable mooring means of 
claim 13, said means for releasably locating said arms on 
said second connecting element comprising a second disc 
shaped circumferential element rigidly fixed to the upper 
end of Said second connecting element, said second flange 
having an outer diameter less than the inner diameter of 
Said first connecting element. 

15. In the partially salvageable mooring means of 
claim 8, said second connecting element being a hollow 
pipe and said pile being centrally positioned therewithin. 

16. In the partially salvageable mooring means of 
claim 15, an annular seal fixed within the lower end of 
said Second connecting element said annular seal having 
a central hole therethrough so proportioned that when 
said pile is located within the second connecting element 
the Seal closes the space between said pile and the sec 
ond connecting element whereby said seal acts as the 
lower boundary for a space defined by the inner periph 
ery of said second connecting element and the outer pe 
riphery of said pile, said space being adapted to contain 
grout to fix permanently said second connecting element 
to said pile. 

17. In the partially salvageable mooring means of 
claim 16, a first circumferential flange rigidly mounted on 
the upper end of said first connecting element, a second 
circumferential flange rigidly mounted on the upper end 
of Said. Second connecting element, said flanges abutting 
when said pile is operatively connected to said first con 
necting element, and releasable means for coupling said 
first and second flanges in abuttting relation. 

18. A method for mooring an offshore well servicing 
facility in a body of water by a pile driven into the bot 
tom of said body of water so that the portion of a moor 
ing structure permanently fixed to said platform is sal 
vageable, wherein said facility has at least one tubular 
jacket fixed permanently thereto near the surface of said 
body of water and adapted to be connected operatively 
to said pile, comprising the following steps: 
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(a) driving said pile down through said jacket into 

said bottom of said body of water to moor said pile; 
(b) cutting off the top of said pile at a point sub 

stantially equal to the top of said jacket; 
(c) inserting an intermediate casing into said jacket, is 

encircling said pile and leaving an annular space be 
tween said intermediate casing and said pile; 

(d) releasably coupling said jacket to said intermediate 
casing; and 

(e) injecting grout into the annular space between said 10 
intermediate casing and said pile and holding said 
pile stationary with respect to said intermediate 
casing until said grout hardens. 

19. A method for mooring an offshore well servicing 
facility in abody of water by a hollow pile driven into the 15 
bottom of said body of water so that the portion of a 
mooring structure permanently fixed to said platform is 
salvageable, wherein said facility has at least one tubular 
jacket fixed permanently thereto near the surface of said 
body of water and adapted to be connected operatively 20 
to said pile, comprising the following steps: 

(a) driving said pile down through said jacket into 
said bottom of said body of water to moor said pile; 

C 
(b) cutting off the top of said pile at a point sub 

stantially equal to the top of said jacket; 
(c) inserting an intermediate casing into the upper end 
of said pile, leaving an annular space between said 
intermediate casing and said pile; 

(d) releasably coupling said jacket to said intermedi 
ate casing; and 

(e) injecting grout into the annular space between said 
intermediate casing and said pile and holding said 
pile stationary with respect to said intermediate cas 
ing until said grout hardens. 
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