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Title: Marine pipelaying friction clamp device and method of laying a pipeline

The present invention relates to a marine pipelaying friction clamp device for frictionally

retaining an offshore pipeline having a longitudinal axis, to be launched into the sea during

the laying of the pipeline from a vessel, and to a method of laying a pipeline wherein use is

made of such a clamp.

Such marine pipelaying friction clamps are commonly applied in the art, e.g. as a hang-off

clamp or as a headclamp in a pipelay tower. It is common for such a clamp device to have

a supporting frame that is adapted to be supported by the vessel;

- wherein the frame supports, in series in a longitudinal direction of the clamp device

which corresponds to the longitudinal axis of the pipeline to be retained, multiple

annular arrays of clamping units adapted to simultaneously engage separate portions

of the pipeline,

- wherein each annular array of clamping units comprises multiple clamping units,

- wherein each clamping unit comprises a friction pad adapted to frictionally engage a

portion of the pipeline and an associated force actuator, e.g. a radially mounted

hydraulic cylinder, adapted to radially force the friction pad against the pipeline.

As a result of the friction forces exerted onto the pipeline, pipelines suffer damage. It is an

aim of the present invention to reduce the damage.

This aim is achieved in that:

each clamping unit further comprises a base fixed to the actuator,

- wherein the friction pad is rotatably connected to the base via a single axis hinge

mechanism defining a single hinge axis parallel to the longitudinal axis, (so as to

obtain adaptation of the friction pad onto the pipeline by rotation of the friction pad)

the single axis hinge mechanism comprises:

o a first hinge portion on the base, comprising a first semi-cylindrical hinge

surface, and

o a second hinge portion on the friction pad, comprising a complementary

second semi-cylindrical hinge surface, which first and second semi-cylindrical

hinge surfaces are adapted to:

■ a) transmit the radial force of the actuator to the friction pad, and



■ b) allow a rotation of the friction pad about the single hinge axis over

2-20° relative to the base;

and wherein the friction pad is axially connected to the base via:

o a first axial load surface on the base,

o a second complementary axial load surface on the friction pad, which first and

second axial load surfaces are adapted to transmit the axial force exerted by

the pipeline on the friction pad from the friction pad to the base.

As a result of this single hinge axis the clamping unit obtains adaptation of the friction pad

onto the pipeline by rotation of the friction pad. This is in particular advantageous when the

pipeline does not have a constant cross-section, but has portions having a more oval cross-

section.

In embodiments, each clamping unit comprises a single base and two radially adjacent

friction pads, each friction pad being rotatably connected to the base via an associated

single axis hinge mechanism, wherein preferably the single hinge axis of the first friction pad

and the single hinge axis of the second friction pad have the same distance to a central axis

of the actuator. The more friction pads, the better the adaptation of the clamping unit to the

pipeline. With the symmetrically arranged hinge axes about the central axis of the actuator

an advantageous configuration is achieved.

In embodiments, the first hinge portion is formed by a cylindrical hinge element connected to

the base, e.g. to the first axial load surface on the base. Alternatively, it is also conceivable

that the first semi-cylindrical hinge surface is part of the base pad surface.

Further embodiments of the invention are defined in the dependent claims.

The invention will be further elucidated in relation to the drawings, in which:

Fig. 1 is a perspective view of a marine pipelaying friction clamp device according to the

present invention;

Fig. 2 . is a perspective view of an annular array of clamping units according to the present

invention;

Fig. 3 is a detailed perspective view of a clamping unit of fig. 2 ;

Fig. 4 is an opposite perspective view of the clamping unit of fig. 3 ;

Fig. 5 is a top view of the annular array of clamping units of fig. 2 ;

Fig. 6 is a top view of the clamping unit of figs. 3 and 4 ;

Fig. 7 is a side view of the clamping unit of figs. 3 and 4 ;



Fig. 8 is a perspective view of a disassembled clamping unit;

Fig. 9 is a cross-section in a vertical plane through the clamping unit of figs. 3 and 4 ;

Fig. 10 is a detail of the disassembled clamping unit of fig. 8 ;

Fig. 11a is a perspective view on a resilient support mechanism of a clamping unit;

Fig. 11b is a cross-section of the resilient support mechanism of fig. 11a ;

Fig. 12 is an exploded view of the clamping units of figs. 3 and 4 ;

Fig. 13 is a cross-section in a horizontal plane through the clamping unit of figs. 3 and 4 ;

Fig. 14 is a perspective view of an alternative configuration of the clamping unit;

Fig. 15 is an opposite perspective view of the clamping unit of fig. 14, engaging on a

pipeline;

Fig. 16. Is a top view of the clamping unit of figs. 14 and 15, engaging on a pipeline.

Fig. 1 shows a marine pipelaying friction clamp device 1 for frictionally retaining an offshore

pipeline having a longitudinal axis A , to be launched into the sea during the laying of the

pipeline from a vessel.

The clamp device 1 comprises a supporting frame 2 that is adapted to be supported by the

vessel, e.g. by a pipelay tower provided on the vessel, e.g. via eyelets 2a.

The supporting frame 2 supports, in series in a longitudinal direction of the clamp device,

which corresponds to the longitudinal axis A of the pipeline to be retained, multiple annular

arrays 10a - 10e, of clamping units, adapted to simultaneously engage separate portions of

the pipeline.

In fig. 2 , such an annular array 10 of clamping units 20a-20f engaging on a pipeline 50 is

shown in more detail. Here, it is visible that an annular array of clamping units comprises

multiple, here 6 clamping units.

In figs. 3 and 4 a clamping unit 20 is shown in further detail. In the shown embodiment, a

clamping unit 20 comprises two friction pads 21a, 21b adapted to frictionally engage a

portion of the pipeline, and an associated force actuator 22, e.g. a radially mounted

hydraulic cylinder, adapted to radially force the friction pad against the pipeline. The

clamping unit further comprises a fixed base 25 interposed between the friction pads 21a,

21b and fixed to the actuator 22. The base has a length essentially corresponding to that of

a friction pad. Here, the width of the base 25 essentially corresponds to that of 2 friction

pads.



Commonly, both the friction pad and the base are made of steel or a copper-aluminium

alloy.

Each of the friction pads 21a, 21b is rotatably connected to the base 25 via a single axis

hinge mechanism defining a single hinge axis H 1 , H2, parallel to the longitudinal axis A .

From the top view of fig. 5 follows that this configuration results in 12 hinge axes H1-H12 for

12 friction pads in an array of 6 clamping units. It is advantageous, as shown in fig. 6 , that

the single hinge axis H 1 of the first friction pad and the single hinge axis H2 of the second

friction pad have the same distance to a central axis of the actuator.

In fig. 8 the single axis hinge mechanism is shown in further detail. Here it is visible that in

the shown embodiment, each single axis hinge mechanism comprises:

two axially spaced first hinge portions 26a, 26b on the base 25, comprising a first

semi-cylindrical hinge surface, and

- two axially spaced second hinge portions 28a, 28b on the friction pad, comprising a

complementary second semi-cylindrical hinge surface, which first and second semi-

cylindrical hinge surfaces are adapted to:

o a) transmit the radial force of the actuator to the friction pad, and

o b) allow a rotation of the friction pad about the single hinge axis over 2-20°

relative to the base.

In the shown embodiment, the hinge portions 26a, 26b are formed by semi-cylindrical hinge

elements, which are connected to the base 25 by bolts 27. This is in particular visible in the

cross-sectional view of fig. 13. Here, also the rotation a of the friction pad about the single

hinge axis relative to the base 25 is shown, here about 5°. The second hinge portions 28a,

28b are here formed as axially spaced, semi-cylindrical recesses in the friction pad. A

connection pin 29 is provided between the first hinge portion 26a and the second hinge

portion 28a. Alternative connection mechanisms for the single axis hinge mechanism are

also conceivable.

The friction pads 21a, 21b are axially connected to the base 25 via:

o a set of axially spaced first axial load surfaces 30, 32 on the base 25,

o a set of axially spaced second complementary axial load surfaces 31, 33 on

the friction pad, which first and second axial load surfaces are adapted to

transmit the axial force exerted by the pipeline on the friction pad from the

friction pad to the base.



Here, the cylindrical hinge elements 26a, 26b are connected to the first axial load surfaces

32, 30 respectively on the base 25.

It is noticed that in fig. 8 only the single axis hinge mechanism of single hinge axis H 1 is

shown. In fig. 12 also the single axis hinge mechanism of single hinge axis H2 is shown, in

which similar parts have been given the same reference numeral to which 100 has been

added.

In the shown embodiment, the second axial load surfaces 31, 33 on the friction pad are

formed by end surfaces of the second hinge portions 28a, 28b, which are here formed as

axially spaced, semi-cylindrical recesses in the friction pad.

Furthermore, a resilient support mechanism 40, 4 1 is provided between the first axial load

surface 30, 32 and the second axial load surface 3 1 , 33, supporting the friction pad

resiliently in an axial direction. In the shown embodiment, the resilient support mechanism

40 is provided between the first axial load surface 30 and the first hinge portion on the base.

Consequently, the first hinge portion 26b should allow for such axial resiliency.

Alternatively, it is also conceivable that the resilient support mechanism is provided between

the first hinge portion 26b on the base and the second axial load surface 31, in which

embodiment the first hinge portion 26b does not have to allow for axial resiliency and can be

fixed to, or integrated with the base 25.

In fig. 9 , it is visible that the base 25 is fixed to the actuator 22 via bolts 23.

The resilient support mechanism 40 is shown in further detail in figs. 11a and 11b, from

which follows that the resilient support mechanism comprises a stack of elastic elements 43,

and a stack of plates 4) alternating with the elastic elements 43. The elastic elements 43 are

preferably rubber or polyurethane panels, and the plates 44 are made of metal, e.g.

titanium. Here, the plates 44 are wider and longer than the elastic members 43.

In figs. 14-16, an alternative configuration of the clamping unit is shown comprising the

same base 25 fixed to the actuator. Also, two single axis hinge mechanisms are provided

defining two single hinge axes H 1 and H2. However, as only a single friction pad 60 is

connected to the base via these hinge mechanisms, rotation of the friction pad 60 is no

longer allowed. Accordingly, with basis configuration of the clamping unit, it is both possible

to provide a rotatable friction pad and a non-rotatable friction pad. In particular, the friction



pad 60 is provided with recesses engaging with pins 29, 129 of the single axis hinge

mechanism.



C L A I M S

1. Marine pipelaying friction clamp device (1) for frictionally retaining an offshore pipeline

(50) having a longitudinal axis (A), to be launched into the sea during the laying of the

pipeline from a vessel, the clamp device comprising:

a supporting frame (2) that is adapted to be supported by the vessel;

- wherein the supporting frame supports, in series in a longitudinal direction of the

clamp device which corresponds to the longitudinal axis of the pipeline to be

retained, multiple annular arrays (10a-10e) of clamping units (20a-20f) adapted to

simultaneously engage separate portions of the pipeline, wherein each annular array

of clamping units comprises multiple clamping units,

- wherein each clamping unit comprises a friction pad (21a, 21b) adapted to frictionally

engage a portion of the pipeline and an associated force actuator (22), e.g. a radially

mounted hydraulic cylinder, adapted to radially force the friction pad against the

pipeline,

characterized in that:

- each clamping unit further comprises a base (25) fixed to the actuator, wherein the

friction pad is rotatably connected to the base via a single axis hinge mechanism

defining a single hinge axis parallel to the longitudinal axis, the single axis hinge

mechanism comprises:

o a first hinge portion (26a, 26b) on the base, comprising a first semi-cylindrical

hinge surface, and

o a second hinge portion (28a, 28b) on the friction pad, comprising a

complementary second semi-cylindrical hinge surface, which first and second

semi-cylindrical hinge surfaces are adapted to:

■ a) transmit the radial force of the actuator to the friction pad, and

■ b) allow a rotation of the friction pad about the single hinge axis over

2-20° relative to the base;

and wherein the friction pad is axially connected to the base via:

o a first axial load surface (30, 32) on the base,

o a second complementary axial load surface (31 , 33) on the friction pad, which

first and second axial load surfaces are adapted to transmit the axial force

exerted by the pipeline on the friction pad from the friction pad to the base.

2 . Marine pipelaying friction clamp device according to claim 1, wherein each clamping unit

(20) comprises a single base and two radially adjacent friction pads (21a, 21b), each friction

pad being rotatably connected to the base via an associated single axis hinge mechanism,



wherein preferably the single hinge axis (H1) of the first friction pad and the single hinge

axis (H2) of the second friction pad have the same distance to a central axis of the actuator.

3 . Marine pipelaying friction clamp device according to one or more of the preceding claims,

wherein the first hinge portion is formed by a cylindrical hinge element connected to the

base, e.g. to the first axial load surface on the base.

4 . Marine pipelaying friction clamp device according to one or more of the preceding claims,

wherein a single axis hinge mechanism comprises two axially spaced first hinge portions

(26a, 26b) and second hinge portions (28a, 28b).

5 . Marine pipelaying friction clamp device according to one or more of the preceding claims,

wherein the second axial load surface on the friction pad is formed by an end surface of the

second hinge portion.

6 . Marine pipelaying friction clamp device according to one or more of the preceding claims,

wherein a resilient support mechanism (40, 41) is provided between the first axial load

surface and the second axial load surface, supporting the friction pad resiliently in an axial

direction.

7 . Marine pipelaying friction clamp device according to claim 6 , wherein the resilient support

mechanism (40) is provided between the first axial load surface (30) and the first hinge

portion on the base (26b).

8 . Method of laying a pipeline by means of a laying vessel provided with a marine pipelaying

friction clamp device according to one or more of the preceding claims, the method

comprising the step of clamping the pipeline by the marine pipelaying friction clamp.
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