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APPARATUS AND METHOD FOR POSITIONING
UNDERWATER PIPE
FIELD

The disclosure relates to an apparatus, and more
particularlytoanapparatusandamethod for positioning
an underwater pipe.

BACKGROUND

Anunderwater pipe for pumping seawaterisrelatively
large in size. Therefore, it may be difficult to drag
the underwater pipe to a predetermined distance from
a shore. Further, after dragging the underwater pipe
to the predetermined distance from the shore, the
underwater pipe must be submerged and positioned to a
bottom of a body of water so as to avoid shaking along
with the water currents which may cause damage to the
underwater pipe.

Although the underwater pipemay be tied with buoyant
tubes to facilitate its dragging, the connection of the
buoyant tubes with the underwater pipe is unstable,
thereby causing unsmooth dragging operation of the
underwater pipe.

In addition, while a plurality of counterweight
members may be provided to submerge the underwater pipe,
if the counterweight members are not properly secured
totheunderwater pipe, thepositioningof theunderwater
pipe to the bottom of the body of water may be adversely

affected.
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SUMMARY

Therefore, an object of the disclosure is to provide
an apparatus for positioning an underwater pipe that
can alleviate at least one drawback of the prior art.

Another object of the disclosure is to provide a
method for positioning an underwater pipe.

According to one aspect of the disclosure, an
apparatus for positioning an underwater pipe having an
outer circumferential surface includes a plurality of
fixing members, a submersible unit, and a counterweight
unit.

The fixing members are configured to be disposed on
theouter circumferential surfaceof theunderwater pipe
in a spaced apart manner along the length of the
underwater pipe.

The submersible unit includes a positioning frame
detachably mounted on one of the fixing members, and
a plurality of tank members fixed to the positioning
frame. Each of the tank members has a tank body defining
a receiving space, and a water inlet valve and an air
outlet valve both operably mounted on the tank body.

The counterweight wunit includes at 1least one
counterweight member and at least one connecting bar
connected to the counterweight member.

The receiving spaces of the tank members are empty
prior to operation of the water inlet valves and the

air outlet valves of the tank members so that the tank
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members have a buoyancy for floating the underwater pipe
on a water surface, and are filled with water when the
water inlet valves and the air outlet valves of the tank
members are operated for submerging the underwater pipe.

The connecting bar is connected to the other one of
the fixing members when the underwater pipe is submerged
for positioning the underwater pipe on a bottom of a
body of water.

According to another aspect of the disclosure, a
method for positioning an underwater pipe includes the
steps of:

(A) preparing a plurality of fixing members, a
submersible wunit and a counterweight wunit, the
submersible unit including a positioning frame and a
pluralityof tankmembers fixedtothepositioning frame,
each of the tank members having a tank body defining
a receiving space, a water inlet valve and an air outlet
valve both operably mounted on the tank body, the
counterweight unit including at least one counterweight
member and at least one connecting bar connected to the
at least one counterweight member;

(B) disposing the fixing members on an outer
circumferential surface of the underwater pipe in a
spaced apart manner along the length of the underwater
pipe and mounting the positioning frame on one of the
fixing members;

(C) emptying the receiving space of each of the tank
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members to float the underwater pipe on a water surface
and then dragging the underwater pipe to a predetermined
distance from the shore;

(D) operating the water inlet valve and the air outlet
valve of each of the tank members for water to fill the
receiving space of each of the tank members for
submerging the underwater pipe; and

(E) securing the connectingbar of the counterweight
member to the other one of the fixing members.

BRIEF DESCRIPTION OF THE DRAWINGS

Other features and advantages of the disclosure will
become apparent in the following detailed description
of the embodiments with reference to the accompanying
drawings, of which:

Figure 1 is a perspective view of a first embodiment
of an apparatus for positioning an underwater pipe
according to the disclosure;

Figure 2 is a perspective view, illustrating a
submersible unit of the first embodiment connected to
an underwater pipe;

Figure 3 is a schematic view of the first embodiment;

Figure 4 is a sectional view of the first embodiment
taken along line IV-1IV of Figure 3; and

Figure 5 is a perspective view of a second embodiment
of an apparatus for positioning an underwater pipe

according to the disclosure.
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DETAILED DESCRIPTION

Beforethedisclosure isdescribedingreaterdetail,
it should be noted that like elements are denoted by
the same reference numerals throughout the disclosure.

Referring to Figures 1 to 4, a first embodiment of
an apparatus for positioning a large-diameter
underwater pipe 10 according to the disclosure is shown
to include a plurality of fixing members 12, a
submersible unit 20 and a counterweight unit 30.

The underwater pipe 10 extends along a longitudinal
axis (L) and has an outer circumferential surface 11.
In this embodiment, three fixing members 12 are
exemplified. The fixing members 12 are disposed on the
outer circumferential surface 11 of the underwater pipe
10 in a spaced apart manner along the length of the
underwater pipe 10. Each of the fixing members 12 is
a ring sleeved on the outer circumferential surface 11
and having a U-shaped cross section perpendicular to
the longitudinal axis (L). Each fixing member 12 has
an annular bight portion 121 abutting against the outer
circumferential surface 11, and two annular flanges 122
extending respectively and transversely from two
opposite ends of the annular bight portion 121 away from
the outer circumferential surface 11. The annular
flanges 122 of each fixing member 12 have a plurality
of aligned fixing holes 124. In this embodiment, each

fixing member 12 has a closed-loop configuration, and
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the fixing holes 124 of each annular flange 122 are
arranged in groups of three. Alternatively, each fixing
member 12 may include a one-piece C-shaped clamp and
a screw to close an opening between two opposite ends
of the C-shaped clamp. In some embodiments, each fixing
member 12 may be made with amultiple-piece clamp, i.e.,
each fixing member 12 has a plurality of arc plates
surrounding the outer circumferential surface 11, and
a plurality of screws each connecting two opposite ends
of a corresponding arc plate.

The submersible unit 20 includes a positioning frame
21 detachably mounted on a middle one of the fixing
members 12, and a plurality of tank members 22 fixed
to the positioning frame 21. In this embodiment, two
tank members 22 are fixed to the positioning frame 21
and are located on two opposite sides of the underwater
pipe 10. The positioning frame 21 has two elongated
positioning bars 211 and a pipe support 212. The
positioning bars 211 extend transversely to the
longitudinal axis (L), are spaced apart from each other
along the longitudinal axis (L), and correspond in
position to the annular flanges 122 of the middle fixing
member 12. The pipe support 212 has a rectangular
configuration, and includes two spaced-apart lateral
rods 215 respectively disposed on two opposite sides
of themiddle fixingmember 12, a bottom rod 214 disposed

on a bottom side of the middle fixing member 12 and
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interconnecting the lateral rods 215, and a top rod 216
disposed on a top side of the middle fixing member 12
and detachably interconnecting the lateral rods 215.
Specifically, thepositioningbars 21l are respectively
screwed to two opposite sides of the top rod 216 by a
plurality of screws 213 such that the top rod 216 is
disposedbetween thepositioningbars211l. Further, each
lateral rod 215 is fixed between the annular flanges
122 of the middle fixing member 12 at one side thereof
by extending three fasteners 32 through three aligned
fixing holes 124 in the annular flanges 122 of themiddle
fixing member 12 and the corresponding lateral rod 215,
and the bottom rod 214 is fixed between the annular
flanges 122 of the middle fixing member 12 at the bottom
side thereof by extending another three fasteners 32
through another three aligned fixing holes 124 in the
annular flanges 122 of the middle fixing member 12 and
the bottom rod 214, as best shown in Figures 2 and 3.
Each of the tank members 22 has a tank body 222 defining
a receiving space 221 and connected to one ends of the
positioning bars 211, and a water inlet valve 223 and
an air outlet valve 224 both operably mounted on the
tank body 222.

In this embodiment, the counterweight wunit 30
includes four counterweight members 31, four connecting
bars 311 respectively connected to the counterweight

members 31, and a plurality of fasteners 32. Two of the
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counterweight members 31 are disposed on the opposite
sides of the underwater pipe 10 at a position
corresponding to a front one of the fixing members 12,
while theother twocounterweight members 31 aredisposed
on the opposite sides of the underwater pipe 10 at a
position corresponding to a rear one of the fixing
members 12. Each counterweight member 31 has a
counterweight body 312, and a counterweight frame 313
receiving the counterweight body 312 and connected to
the respective connecting bar 311. Each connecting bar
311 has a polygonal cross section, and is formed with
a plurality of aligned through holes 315. In this
embodiment, each connecting bar 311 has a square cross
section. Each fastener 32 includes a bolt 321 and nut
322. The bolt 321 extends through one of the fixing holes
124 in one of the annular flanges 122 of a corresponding
front or rear fixing member 12, through a corresponding
one of the aligned through holes 315 in the corresponding
connecting bar 311, and out of the fixing hole 124 in
the other annular flange 122 of the corresponding front
or rear fixing member 12 to connect with the nut 322,
thereby fixingthe connectingbar 311 betweentheannular
flanges 122 of the corresponding front or rear fixing
member 12.

With reference to Figure 2, the pipe support 212 is
first secured to the annular flanges 122 of the middle

fixing member 12, after which the positioning bars 211



10

15

20

25

are screwed to the top rod 216 by the screws 213 so as
to position the positioning frame 21 to the underwater
pipe 10. Since the receiving spaces 221 of the tank
members 22 are empty prior to operation of the water
inlet valves 223 and the air outlet valves 224 of the
tank members 22, the tank members 22 have a buoyancy
for fleocating the underwater pipe 10 on a water surface
to facilitate dragging of the underwater pipe 10 to a
predetermined distance from the shore.

Afterwards, the water inlet valves 223 and the air
outlet valves 224 of the tank members 22 are operated
to fill the receiving spaces 221 of the tank members
22 with water for submerging the underwater pipe 10.
The counterweight members 31 are then secured one by
one to the annular flanges 122 of the corresponding
fixing members 12 by using the fasteners 32, thereby
positioning the underwater pipe 10 on a bottom of a body
of water (e.g., seabed, riverbed, etc.).

The advantages of the underwater pipe assembly of
the disclosure can be summarized as follows:

1. Since the tank members 22 can float and provide
buoyancy when empty and can submerge when filled with
water, the tank members 22 can achieve dual purpose.
It is worth to mention herein that the submersible unit
20 can be detached from the corresponding fixing member
12 and the underwater pipe 10 for reuse. Because the

submersible unit 20 can be detached and thus can be
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repeatedly use, the cost of the underwater pipe assembly
of the disclosure can be minimized.

2. Because of the connection of the fixing members
12 and the counterweight unit 30, the underwater pipe
10 can be positioned stably to the bottom of the body
of water and protected by the counterweight unit 30 so
that damage of the underwater pipe 10 caused by water
currents and pressures can be avoided.

Figure 5 illustrates a second embodiment of an
apparatus for positioning a large-diameter underwater
pipe 10 according to the disclosure. The second
embodiment has a structure generally similar to that
of the first embodiment. However, 1in the second
embodiment, five fixing members 12 are exemplified, and
each of the counterweight members 31’ is connected with
two connecting bars 311 that are disposed on a same side
thereof for simultaneous connection with two of the
fixing members 12 that are proximate to each other. The
counterweight unit 30’ further includes four cross bars
316 each two of which interconnect two counterweight
members 31 that are disposed on the two opposite sides
of the underwater pipe 10. Specifically, each cross bar
316 extends in the direction transverse to the
longitudinal axis (L) and is connected between one of
the connecting bars 311 of one of the counterweight
members 31 that is disposed on one side of the underwater

pipe 10 and a corresponding connecting bar 311 of the
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other counterweight member 31 that is disposed on the
other opposite side of the underwater pipe 10. The
advantages of the first embodiment can be similarly
achieved using the second embodiment.

Amethod for positioninga large-diameter underwater
pipe on the bottom of the body of water includes the
following steps:

Step 1: preparing the fixing members 12, the
submersible unit 20 and the counterweight unit 30;

Step 2: disposing the fixing members 12 on the outer
circumferential surface 11 of the underwater pipe 10
in a spaced apart manner along the length thereof and
mounting the positioning frame 21 on one of the fixing
members 12;

Step 3: emptying the receiving space 221 of each of
the tank members 22 to float the underwater pipe 10 on
a water surface and then dragging the underwater pipe
10 to a predetermined distance from the shore;

Step 4: operating the water inlet valve 223 and the
air outlet valve 224 of each of the tank members 22 for
water to fill the receiving space 221 of each of the
tank members 22 for submerging the underwater pipe to
the bottom of the body of water (e.g., a seabed or
riverbed); and

Step 5: securing the connecting bars 311 of the
counterweight unit 30 to the corresponding fixing

members 12 using the fasteners 32.
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While thedisclosure hasbeendescribedinconnection
with what are considered the exemplary embodiments, it
is understood that this disclosure is not limited to
the disclosed embodiments but is intended to cover
various arrangements included within the spirit and
scope of the broadest interpretation so as to encompass

all such modifications and equivalent arrangements.
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underwater pipe extending along a longitudinal axis
and having an outer circumferential surface, said
apparatus comprising:

a plurality of fixing members configured to be
disposed on the outer circumferential surface of the
underwater pipe in a spaced apart manner along the
length of the underwater pipe;

a submersible unit including a positioning frame
detachably mounted on one of said fixing members,
and a plurality of tank members fixed to said
positioning frame, each of said tank members having
a tank body defining a receiving space, and a water
inlet valve and an air outlet valve both operably
mounted on said tank body; and

a counterweight unit including at least one
counterweight member and at least one connecting bar
connected to said at least one counterweight member;

whereinsaidreceivingspacesof saidtankmembers
are empty prior to operation of said water inlet
valves and saidair outlet valves of said tank members
so that said tank members have a buoyancy for floating
theunderwater pipe onawater surface, andare filled
with water when said water inlet valves and said air
outlet valves of said tank members are operated for

submerging the underwater pipe; and
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wherein said at least one connecting bar is
connected to the other one of said fixing members
when the underwater pipe is submerged for positioning

the underwater pipe on a bottom of a body of water.

The apparatus as claimed in Claim 1, wherein each
of said fixing members is a ring configured to be
sleeved on the outer circumferential surface and
having a U-shaped cross section perpendicular to the
longitudinal axis, eachof said fixingmembers having
an annular bight portion configured to abut against
the outer circumferential surface, and two annular
flanges extending respectively and transversely
from two opposite ends of said annular bight portion
away from the outer circumferential surface, said
annular flanges of said one of said fixing members
being provided for fixing connection with said
positioning frame, said flanges of said other one
of said fixing members being provided for fixing

connection with said at least one connecting bar.

The apparatus as claimed in Claim 2, wherein said
annular flanges of each of said fixing members have
a plurality of aligned fixing holes, said at least
one connecting bar being formed with a plurality of
through holes, said counterweight unit further

including a plurality of fasteners each of which
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extends through one of the aligned said fixing holes
and a corresponding one of said through holes to fix
said least one connecting bar between said annular

flanges of the other one of said fixing members.

The apparatus as claimed in Claim 1, wherein said
at least one connecting bar includes two said
connecting bars connected to a same side of said
counterweight member for simultaneous connection
with two of said fixing members that are proximate

to each other.

A method for positioning an underwater pipe on a
bottom of a body of water, comprising the steps of:

(A) preparing a plurality of fixing members, a
submersible unit and a counterweight unit, the
submersible unit including a positioning frame and
a plurality of tank members fixed to the positioning
frame, each of the tank members having a tank body
defining a receiving space, a water inlet valve and
an air outlet valve both operably mounted on the tank
body, the counterweight unit including at least one
counterweight member and at least one connectingbar
connected to the at least one counterweight member;

(B) disposing the fixing members on an outer
circumferential surface of the underwater pipe in

a spaced apart manner along the length of the



10

15

16

underwater pipe and mounting the positioning frame
on one of the fixing members;

(C) emptying the receiving space of each of the
tank members to float the underwater pipe on a water
surface and then dragging the underwater pipe to a
predetermined distance from the shore;

(D) operating the water inlet valve and the air
outlet valve of each of the tank members for water
tofill thereceivingspaceof eachof the tankmembers
for submerging the underwater pipe; and

(E) securing the at least one connecting bar of
the counterweight unit to the other one of the fixing

members.



