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The present invention relates to a piling rig, and, more
particularly, to a piling rig which is capable of driving a pile in

marine construction.

DESCRIPTION OF THE PRIOR ART

Conventionally, pile driving in marine construction is carried out

using a piling rig mounted on a piling barge and having a leader boom
which is fixed thereon in a substantially vertical position. The leader
boom has a hydraulic hammer for exerting an impact on a top end of a
pile charged to the leader boom, whereby the pile is driven into the
seabed. Usually, a stack of piles is transported by a second barge.
Wire slings are fastened to one of the piles and a spreader bar is
attached to the wire slings. The pile is lifted by picking up the
spreader bar by a crane mounted on the second barge. While fhe
hydraulic hammer is positioned at a top of the leader boom, the pile is
charged to the leader boom in a vertical position by maneuvering the
crane. After the pile has been charged to the leader beam, it is held
by a cramp mounted thereon'and the pile is ready to be driven into the
seabed by the hydraulic hammer.

In marine construction, pre-stressed concrete piles, each of which
having a substantially long spun, are often used. When such pre-
stressed concrete piles are to be used for construction, they must be
handled with due caution because exerting a bending moment on such a
pile is critical. As mentioned above, in order to charge the pile to
the leader boom in a substantially vertical position, one end of the

pile brought to the piling barge must be raised by the crane while the

other end is resting on the barge, whereby a bending moment is exerted
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boom has a hydraulic hamrer for exerting an inpact on a top end of a pile
charged to the | eader boom whereby the pile is driven into the seabed.
Usual ly, a stack of piles is transported by a second barge. Wre slings are
fastened to one of the piles and a spreader bar is attached to the wire
slings. The pile is lifted by picking i the spreader bar by a crane

mount ed on ©Ohe thecqrid datbhet wayl eause hyraakiing wemhreakagesodi diwd pitl a.

top of the | eader boom the pile is charged to the |eader bogglin a .
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consuming operation.

SUMMARY OF THE INVENTION

It is, therefore, an object of the present invention to provide a

piling rig that prevents damages to a pile during the charging

operation and which enables to reduce overall time required to charge

each pile to the leader boom.

The above and other objécts of the present invention can be
accomplished by a piling rig carried on a barge comprising a leader
boom adapted for pivotal movement with respect to said barge, and means
for rotating'fhe leader boom between a substantially horizontal
position and an upright position, said leader boom being provided with
clamping means for securing a pile charged thereto during the rotation
thereof from the substantially horizontal position to the upriéht
position and hammer means for driving the pile.

In a pfeferred aspect of the present invention, a piling rig
carried on a barge, comprises a sub-ffame adapted for pivotal movement
with respect to said barge and laid in a substantially horizontal
position thereon, a leader boom.laid on said sub-frame and adapted for
pivotal movement with respect to the sub-frame, a first power cylinder
for rotating said sub-frame to move said leader boom laid thereon
between said substantially horizontal pogition and an intermediate
position that is between said substantially hdrizontal position and an
upright position, a second power cylinder for rotating said leader boom
with respect to said sub-frame between said intermediate position and
said upright position, said leader boom being provided with clamping

means for securing a pile charged thereto during the rotation thereof
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seabed by the hydraulic hammer. In marine construction, pre-stressed
concrete piles, each of which having a substantially [ong spun, are often
used. When such pre- stressed concrete piles are to be used for
construction, they nust be not handled with due caution because not

exerting a bendi ng noment on such a pilé is critical. As mentioned above,

i n order tofebar giee tdidspiaheid iyt herk eonlier] Ipoaition atc uihet apright yposditionadnd
position, one end of the-pile brought to the piling barge nust be raised by
t he crane whammer meamishé€or edrd viiagr et ipideon t he barge, whereby a bendi ng

nmonent i s exerted ) . L
In a further preferred aspect of the present invention, a piling

rig-further comprises a skid beam carrying sain leader boom thereon and
being movable to an outwardly extended position from said barge.

The above and other objects and features of the present invention
will become apparent from the following description made with reference

to the accompanying dranings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic side view of a piling rig mounted on a

piling barge according to the present inventiqn.

Figure 2 is a side view of the piling rig where a pile is charged
to a leader boom.

Figure 3 is a side viéw of the piling rig showing deploymgnt
operation of a sub-frame.

Figure 4 is a side view of the piling rig showing deployment

operation of a leader boom.

DESCRIPTION OF THE PREFERRED EMBODIMENTS.

Figure 1 is a schematic side view of a piling rig mounted on a

piling barge according to the present invention.

Referring now to Figure 1, a piling rig constructed in accordance
with the present invention is identified by a referenne niumeral 2 and
installed on a piling barge 4 whose stem and stern are shown on the
left and right hand sides as vigwed in Figure 1, respectively. A skid
beam 6 is mounted on the piling barge 4 and is movable fore to an

outwardly extended position from the stem thereof. The piling rig 2 is

provided with a sub-frame 8 pivotally connected at a pivot point 10 to
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2 on.the pile that may cause cracking or breakage of the pile. Therefore,
in order to avoid such cracking or breakage of the pile, the charging
operation requires a highly skilled operator and it is a time consuni ng
operation. SUVWARY OF THE INVENTION It is, therefore, an object of the
present invention to provide a 4
the skid beam 6 at its fore end. The sub-frame 8 is initially laid on
the skid beam é in a substantially horizontél position. A first power
cylinder 12 is pivotally connected between the sub-frame 8 and the skid
beam 6 to rotate the sub-frame 8 about the pivot point 10 from the
substantially horizontal position to an inelined jnfermediate angular
position in a counterclockwise direction as viewed in Figure 3. A
leader boom 14 is laid on the sub-frame 8 initially in a horizontal
position and is pivotaliy connected at its one end to the sub-frame 8
at a pivot point 16. A second power cylinder“1§mis pivotally connected
between the sub-frame 8 and the leader boom 14 to rotate the leader
boom 14 about the pivot point 16 with respect to the sub-frame 8 from
the inclined intermediate angular position to a upright position in a
counterclockwise direction as viewed in Figure 4. A hydraulic hammer
20 is provided for exerting an impact on a pile to be driven and is
slidably mounted on the leader boom 14. Winches 24 are provided to move
the hydraulic hammer 20 upwardly along the leader boom:14 vié wires.28
attached thereto. The hydraulic hammer 20 has a hammer cap 22 adapted
to hold the end of the pile charged t6 the leader beam 14. Prior to
the charging of the pile to the leader boom 14, the hydraulic hammer 20
is positioned at an aft end of the leader boom 14 as shown in Figure 1..
The leader boom 14 is further provided with a clamp 26 to secure the
pile charged thereto during the rotation thereof from the substantially
horizontal position and the upright position.
Figure 2 is a side view of the piling rig where a pile is charged
to the leader boom 14.
The charging operation of a pile to the leader boom 14 is carried
out as follows. A stack of piles are usually transported on a second
barge (not shown) and wire slings (not shown) are fastened to one of

the piles carried thereon. A spreader bar {not shown) is attached to
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pilirng rig that prevents damages to a pile during the charging operation
and whi ch enables to reduce overall tine required to charge each pile to
the | eader boom The above and ot her objects of the present invention can
be acconplished by a piling rig carried on a barge conprising a | eader boom
adapted for pivotal novenent with respebt to said barge, and neans for
rotating thehleeadee BOPApHeandethar pHukstiantliifitied bhorazbot bioposl tpasi tirch dy
upright position, said | eader boom being provided with clanpiq%mreans for
securing a pitkishangatet Siprender doar by Bheramd ADDnA tRISEBENCE rNMBERe mounted
substantially horizontal positi on to the upright L .
on the leader boom 14. Then, it is moved toward the piling rig 2 on
the piling barge 4 by maneuvering the crane (ADD A REFERENCE NUMBER) .
The pile 30 is placed horizontally on the leader boom 14 and a first
end of the'bile 30 is inserted into the cap portion 22 of the hydraulic
hammer 20 as shown in Figure 2. Then, the second end of the pile 30 is
tightly secured to the leader boom 14 by the clamp 18. The winches 24
are released to permit the hydraulic hammer 20 to move freely with the
pile 30 when moved along the leader boom 14 as mentioned below.

Figure 3 is a side view of the piling rig showing deployment
operation of a sub-frame. Figure 4 is a side view of the piling rig
showing deployment operation of a leader boom. _

After the pile 30 has been charged to the leader boom 14 as shown
in Figure 2, the sub-frame 8 is rotated about the pivot point 10 by
actuation of the first power cylinder 12, whereby the leader beam 12
laid thereon is rotated therewith. The sub-frame 8 is rotated to the
inclined intermediate angular position about the pivot point 10. When
the sub-frame 8 is rotated to the intermediate position, the second
power cylinder 18 is actuated, whereby the leader boom 14 is rotated
from the inclined intermediate angular position toward the upright
position about the pivot point 16 with respect to the sub-frame. 8. The
actuation of the second power cylinder 18 is stopped when the leader
boom 14 has reached to the upright position at a predetermined angle at
which the pile 30 should be driven into the seabed. The angle is
normally selected to be, between+ 30 degrees and — 30 degrees with
respect to a vertical axis.

When the piling rig 2 is fully deployed to the upright position at

the predetermined angular position, it is fixed thereat. Then, the skid
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posi-tion and hamrer neans for driving the pile. In a preferred aspect of

t'he present

I nvention, a piling rig carried on a barge, conprises a

Sub-franme adapted for pivotal novenent with respect to said barge and laid

in a substantially horizontal position thereon, a | eader boomlaid on said

sub-frame and adapted for pivotal novenent with respect to the sub-frame, a
first powerpgyhiddied riodled Fbaki whtls atakpadt- ftoarthet piibng Iserge l4eadethboothe
| ai d thereon between said substantially horizontal position and an

i nt er nedi at pi p@s38 i i Ideatteids altetheeposit tos wise et i taldhoular beodraven into.

position and an upright position, a second power cylinder for rotating said
| eader boonThen, the clamp 18 is loosened to allow the pile 30 to slide down along

the leader beam 12 due to its own weight as shown in Figure 4. As
mentioned above, it should be noted that the winches 24 are released to
permit the free movement of the hydraulic hammer 20 with the pile 30.
Then, an impact is exerted on the pile 30 at its top end by actuation
of the hydraulic hammer 20 which causes to drive the pile 30 into the
seabed at the predetermined angle. Such driving operation is continued

until the pile 30 is driven into the seabed to the predetermined depth.

When driving of the pile 30 is completed, the winches 24 are
actuated. The hydraulic hammer 20 is raised thereby via the wires 28 to
the top end of the leader boom 14, whereby the pile 30 is released from
the cap portion 22 of the hydraulic hammer 20. Then, the leader boom
14 and the sub-frame 8 aré rotatéd back to the horizontal position‘by
reverse operation of the deployment operation mentioned above. The
charging operation of a pile 30 and the driving thereof are repeated
for each pile 30 as mentioned above.

In this preferred embodiment, since the piling rig 2 can be pivoted
to a horizontal poéition and the pile 30 can be charged thereto in the
horizontal position, no bending moment is exerted on the pile 30 during
the charging operation and therefore, a damage to the pile 30 can be
avoided. |

Further more, in the preferred embodiment, since the leader boom 14
is rotated to the upright position via the sub-frame 8, short and less

powerful power cylinders 10, 14 can be used.

Further more, in this preferred embodiment, because the skid beam 6

on which the piling rig 2 is mounted is utilized, the entire piling rig

\
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with_respect to said sub-frane between said internediate position and said

uprlght position, said | eader boom being provided with clanping neans for

securing a pile charged thereto during the rotation thereof 3 fromthe

substantially horizontal position to the upright position and hanmrer neans

for driving the pile. In a further preferred aspect of the present

i nvention, & pahilbg moved fore with respect to the piling barge 4. Therefore, the
location of the pile 30 to be driven ¢an be adjusted to the
predetermined location without moving the piling barge 4 itself.

Further more, in the preferred embodiment, since the leader boom 14
can be'deployed to the upright position at a predetermined angle, the
pile 30 can be easily driven into the seabed at the pfedetermined
angle. .

The present invention has thus been shown and described with
reference to specific embodiments. However, it should be noted that
the present invention is in ho way limited to the details of the
described arrangements but changes and modifications may be made
without departing from the scope of the appended claims.

For example, although, in the above preferred embodiment, the
piling rig 2 is mounted on the piling barge 4. In case of using the
piling rig 2 on the ground, it may be mounted on a vehicle such as a
truck, ' |

Further more, in the preférred embodiment, the piling rig 2 is
comprised of one sub-frame 8, it may be comprised of a plurality of sub-
frames which allow to raise the leader boom 14 in several stages. In
such a case, shorter and less powerful power cylinders can be utilized.

Further, fhe pivot points 10 and 16 of the sub-frame 8 and the
leader boom 14 are located at the ends thereof. However, as far as the

_ leader boom 14 can be deployed to the upright position, the pivot
points does not need to be located at their ends and can be located,
e, for example, in the middle theréof.

Accordipg to the present invention, it provides a piling rig that

prevents damages to a pile during the charging operation and enables to

reduce overall time required to charge each pile to the leader boom.
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rig-furttrer conprlses a skid beamcarrying said | eader boom thereon and
being,nnv Iy ext ended position from said barge. The above
and ot her w mm“m res of the present invention will becone
apparent frome el | ®wing description nmade with reference to the
acconpanyi ng drawi ngs. BRI EF DESCRI PTI O3l OF THE DRAWNGS Figure 1 is a

schemati c sbfe view of a piling rig nounted on a piling barge according to
t he present Vit i on. Figure 2 is a side view of the piling rig where a

pile is chajged toga | pAder DO rried on a barge, comprising: a leader boom
adapted for pivotal movement with respect to said barge, and means for
rotating the leader boom between a substantially horizontal position
and an upright positfon, said leader boom being provided with clamping

means for securing a pile charged thereto during the rotation thereof

from the substantially horizontal position to the upright pgsition‘and '

hammer means for driving‘the pile.

2. A piling rig carried on a barge, comprising: a sub-frame adapted

for pivotal movement with respect to said barge and iaid in a
substantially horizontal position thereon, a leader boom laid on said
sub-frame and adapted for pivotal movement with respect to the sub-
frame, a first power cylinder for rotating said sub-frame and said
leader boom laid thereon between said substantially horizontal position
and an intermediate position that is between said substantially
horiiontal position and an upright position, a second power cylinder for
rotating said leader boom with respect to said sub-frame between said
intermediate position and said upright position, said leader boom being
provided with clamping means for securing a pile charged thereto during
the rotation thereof from the substantially horizontal position to the
upright position and hammer means for. driving the pile.

3. A piling rig in accordance with Claim 1 or 2, further comprising
a skid beam carrying said leader boom thereon and being movable to an

outwardly extended position from said barge.
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Figure 3 is a side view of the p|||ng r|g shomnng depl oynment operation of a
sub-frame. Figure 4 is a side view of- tmeuplllng rig show ng depl oynent
operation of a | eader boom DESCRI:PTI ON OF THE PREFERRED EMBODI MENTS Fi gure

1is a schematic side view of a piling rig nmounted on a piling barge
according to the present invention. Ref@rring nowto Figure 1, a piling rig

const ruct edpABSTEREIOORaTHEE DIKtIDJURe present invention is identified by a

ref erence numerat—2—and—instatted—on a piling barge 4 whose stem and stern

are shown on the\ piling rig carried on a barge comprises a leader boom adapted for
pivotal movement with respect to said barge, and means for rotating the
leader boom betwee? a substantially horizontal position and an upright
p&sition, said leader boom being provided with clampiﬁg means for
securing a pile charged thereto during the rotation fhereof from the
substantially horizontal position to the upright position and hammer
means for driving the piie.

According to the present invention, it provides a piling rig that

prevents damages to a pile durihg the charging operation and enables to

reduce overall time required to charge each pile to the leader boom.
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| eft and right hand sides as viewed in Figure 1, respectively. A skid beam
6 is nmounted on the piling barge 4 and:.is novable fore to an outwardly

ext ended position fromthe stemthereof. The piliing rig 2 is provided with
a sub-frame 8 pivotally connected at a pivot point 10 to 4 the skid beam
6 at its fore end. The sub-frane 8 is inigially laid on the skid beam6 in
a substantially horizontal position. A first power

FIG. 1
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cylinder 12 is pivotally connected between the sub-frane 8 and the skid
beam 6 to rotate the sub-frane 8 about the pivot point 10 fromthe
substantially horizontal position to an inclined internedi ate angul ar
position in a counterclockw se direction as viewed in Figure 3. A |eader
boom 14 is laid on the sub-frame 8 init2g@ly in a horizontal position and
is pivotally connected at its one end to the sub-frane 8 at a pivot point
16. A second power cylinder 18 is pivotally connected between the sub-frane
8 and the | eader boom 14 to rotate the | eader boom 14 about the pivot point
16 with respect to the sub-frame 8 fromthe inclined internedi ate angul ar
position to a upright position in a

FIG. 3
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countercl ockwi se direction as viewed in Figure 4. A hydraulic hamer 20
is provided for exerting an inpact on a pile to be driven and is slidably
nount ed on the | eader boom 14. Wnches 24 are provided to nove the
hydraul i ¢ hanmer 20 upwardly al ong the | eader boom 14 via wires 28 attached
t hereto. The hydraulic hamrer 20 has a 38nmer cap 22 adapted to hold the
end of the pile charged to the | eader beam 14. Prior to the charging of the
pile to the | eader boom 14, the hydraulic hammer 20 is positioned at an aft
end of the | eader boom 14 as shown in Figure 1. The | eader boom 14 is
further provided with a clanp 26 to secure the pile charged thereto during
the rotation thereof fromthe substantlally

FIG. 4
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The present invention relates to a piling rig, and, more
particularly, to a piling rig which is capable of driving a pile in

marine construction.

DESCRIPTION OF THE PRIOR ART

Conventionally, pile driving in marine construction is carried out

using a piling rig mounted on a piling barge and having a leader boom
which is fixed thereon in a substantially vertical position. The leader
boom has a hydraulic hammer for exerting an impact on a top end of a
pile charged to the leader boom, whereby the pile is driven into the
seabed. Usually, a stack of piles is transported by a second barge.
Wire slings are fastened to one of the piles and a spreader bar is
attached to the wire slings. The pile is lifted by picking up the
spreader bar by a crane mounted on the second barge. While fhe
hydraulic hammer is positioned at a top of the ieader bqom, the pile is
charged to the leader boom in a vertical position by maneuvering the
crane. After the pile has been charged to the leader beam, it is held
by a cramp mounted thereon and the pile is ready to be driven into the
seabed by the hydraulic hammer.

In marine construction, pre-stressed concrete piles, each of which
having a substantially long spun, are often used. When such pre-
stressed concrete piles are to be used for construction, they must be
handled with due caution because exerting a bending moment on such a
pile is critical. As mentioned above, in order to charge the pile to
the leader boom in a substantially vertical position, one end of thér
pile brought to the piling barge must be raised by the crane while the

other end is resting on the barge, whereby a bending moment is exerted
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5 the wire slings and the pile is lifted in a horizontal pition by picking
up the spreader bar by a crane ( not shown ) nounted on the
boom 14. Then, it is noved toward the piling rig 2 on the piling
barge 4 by maneuvering the crane ( not shown The pile 30 is placed

hori zontally on the | eader boom 14 and & first end of the pile 30 is

i nserted inba ttihe quipl @othaonm2y afaude bydckiing danbeeaRages cshothei pile.
Figure 2. Then, the second end of the pile 30 is tightly secured to the

| eader boontharefpreneie|ender260 avd dysheherragkiggeor d)reakagetdf Jdenpilenethe

hydraulic hammer 20 to nove freely with th

charging operation requires a hlghTy skilled operator and it is a time

consuming operation.

SUMMARY OF THE INVENTION

It is, therefore, an object of the present invention to provide a

piling rig that prevents damages to a pile during the charging
operation and which enables to reduce overall time required to charge
each pile to the leader boom.

The above and other objécts of the present invention can be
accomplished by a piling rig carried on a barge comprising a leader
boom adapted for pivotal movement with respect to said barge, and means
for rotating the leader boom between a substantially horizontal
position and an upright position, said leader boom being provided with
clamping means for securing a pile charged thereto during the rotation
thereof from the substantially horizontal position to the upriéht
position and hammer means for driving the pile.

Ih a preferred aspect of the present invention, a piling rig
carried on a barge, comprises a sub-frame adapted for pivétal movement
with respect to said barge and laid in a substantially horizontal
position thereon, a leader boom laid on said sub-frame and adapted for
pivotal movement with respect to the sub-frame, a first power cylinder
for rotating said sub-frame to move said leader boom laid thereon
between said substantially horiiontal pogition and an intermediate
position that is between said substantially horizontal position and an -
upright position, a second power cylinder for rotating said leader boom
with respect to said sub-frame between said intermediate position and
said upright position, said leader boom being provided with clamping

means for securing a pile charged thereto during the rotation thereof

This is the replacement shest
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pil e 30 when noved al ong the | eader boom 14 as nentioned below. Figure 3 is
a side view of the piling rig showi ng depl oynent operation of a sub-frane.
Figure 4 is a side view of the piling rig show ng depl oynent operation of a
| eader boom After the pile 30 has been charged to the | eader boom 14 as
shown in Figure 2, the sub-frame 8 is rdtated about the pivot point 10 by

actuation ofrdehlel k@bs @é}YﬁralQ¥| héwiedontadl . pe&iEt iRdiy tbhehé agsteighte pos iL2i dntiadld
thereon is rotated therew th. he sub-frane 8 is rotated to the I nclined

i nt er medi atleanaegumeanpofort doiv i uhet pelei vot point 10. \Wien the sub-frame
8 is rotated to the internedi ate position, the second
In a further preferred aspect of the present invention, a piling

rig-further comprises a skid beam carrying saig leader boom thereon and
being movable to an outwardly extended positioﬁ from said barge.

The above and other objects and features of the present invention
will become apparent from the following description made with reference

to the accompanying draﬁings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic side view of a piling rig mounted on a

piling barge according to the present invention.

Figure 2 is a side view of the piling rig where a pile is charged

to a leader boom.

Figure 3 is a side view of the piling rig showing deployment
operation of a sub-frame.

Figure 4 is a side view of the piling rig showing deployment

operation of a leader boom.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figure 1 is a schematic side view of a piling rig mounted on a

piling barge according to the present invention.

Referring now to Figure 1, a piling rig constructed in accordance
with the present invention is identified by a reference numeral 2 and
installed on a piling barge 4 whose stem and stern are shown on the
left and right hand sides as vigwed in Rigure 1, respectively. A skid
beam 6 is mounted on the piling barge 4 and is movable fore to aﬂ
outwardly extended position from the stem thereof. The piling rig 2 is
provided with a sub-frame 8 pivotally connected at a pivot point 10 to

This is the replacement sheet
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power cylinder 18 is actuated, whereby the |eader boom 14 is rotated from
the inclined intermediate angul ar position toward the upright position
about the pivot point 16 with respect to the sub-frane 8. The actuation of
the second power cylinder 18 is stopped when the |eader boom 14 has reached
to the upright position at a predetermdned angle at which the pile 30
shoul d be dhieveRid réeant Beasentedoréhendngl®hel suhof rand B 46l éai bk ltly hajd on
bet ween+ 30 degrees and- -30 degrees with respect to a vertical axis. Wen
the piling thiegsRid sbefanl By i deplsupsdandiahly horigantpbaasidions thdirst power
predeterm ned angul ar position, it is fixed thereat. Then, the sk&?
cylinder 12 is pivotally connected between the sub-frame 8 and the skid
beam 6 to rotate the sub-frame 8 about the pivot point 10 from the
substantially horizontal position to an inclined intermediate angular
position in a counterclockwise direction as viewed in Figure 3. A
leader boom 14 is laid on the sub-frame 8 initially in a horizontal
position and is pivotaliy connected at its one end to the sub-frame 8
at a pivot point 16. A second power cylinder 18 is pivotally connected
between the sub-frame 8 and the leader boom 14 to rotate the leader
boom 14 about the pivot point 16 with respect to the sub-frame 8 from
the inclined intermediate angular position to a upright position in a
counterclockwise direction as viewed in Figure 4. A hydraulic hammer
20 is provided for exerting an impact on a pile to be driven and is
slidably mounted on the leader boom 14. Winches 24 are provided to move
the hydraulic hammer 20 upwardly along the leader boom 14 via wires 28
attached thereto. The hydraulic hammer 20 has a hammer cap 22 adapted
to hold the end of the pile charged to the leader beam 14. Prior to
the charging of the pile to the leader boom 14, the hydraulic hammer 20
is positioned at an aft end of the_leader boom 14 as shown in Figure 1.
The leader boom 14 is further provided with a clamp 26 to secure the
pile charged thereto during the rotation thereof from the substantially
horizontal position and the upright position.
Figure 2 is a side view of the piling rig where a pile is charged
to the leader boom 14.
The charging operation of a pile to the leader boom 14 is carried
out as follows. A stack of piles are usually transported on a second
barge (not shown) and wire slings (not shown) are fastened to one of

the piles carried thereon. A spreader bar (not shown) is attached to
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it hat the pile
Then, the
t he | eader

labddh respect to the p|||no

30 |s Ioca t|on where it shogFd
clanp 26 i Ilom/the pile 30

beam 12 due to i1ts omn wei ght as shown in ST roned above, it
shoul d be noted that the winches 24 aresrel®asSed to permt the free

novement oftHeq ipedrsaulnigs Badhe2pi Vet st Def péd €iB& horizontal position by
picking up the spreader bar by a crane (ADD A REFERENCE NUMBER) mounted

ey

on the leader boom 14. Then, it is moved toward the piling rig 2 on
the piling barge 4 by maneuvering the crane (ADD A REFERENCE NUMBER).
The pile 30 is placed horizontally on the leader boom 14 and a first
end of the'bile 30 is inserted into the cap portion 22 of the hydraulic
hammer 20 as shown in Figure 2. Then, the second end of the pile 30 is
tightly secured to the leader boom 14 by the clamp 18. The winches 24
are released to permit the hydraulic hammer 20 to move freely with the
pile 30 when moved along the leader boom 14 as mentioned below.

Figure 3 is a side view of the piling rig showing deployment
operation of a sub-frame. Figure 4 is a side view of the piling rig
showing deployment operation of a leader boom.

After the pile 30 has been charged to the'leader boom 14 as shown
in Figure 2, the sub-frame 8 is rotated about the pivot point 10 by
actuation of the first power cylinder 12, whereby the leader beam-12
laid thereon is rotated therewith. The sub-frame 8 fs rotated to the
inclined intermediate angular position about the pivot point 10. When
the sub-frame 8 is rotated to the intermediate position, the second
power cylinder 18 is actuated, whereby the leader boom 14 is rotated
from the inclined intermediate angular position toward the upright
position about the pivot point 16 with respect to the sub-frame 8. The
actuation of the second power éylinder 18 is stopped when the leader
boom 14 has reached to the upright position at a predetermined angle at
which the pile 30 should be driven into the seabed. The angle is
normally selected to be, between+ 30 degrées and —30 degrees with'
respect to a vertical axis.

When the piling rig 2 is fully deployed to the upright position at

the predetermined angular position, it is fixed thereat. Then, the skid
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Then,TﬁUE

. actuati on of
IYlen into the
) s conti nued
€ predeterm ned dept h.

act is exerted on the pile 30

THa *%0 whi ch causes th

Hﬂ Imj }erm’ ned angl e. Such
driven into the sealx

When driving of the pile 30 is conpl ete®, the winches 24 are actuated. The

hydraul i ¢ hseamers 3@ mdveadi $6fe twettemesper tt e wheepi28ng obatge tdosoetiadf the
the | eader boom 14, whereby the pile 30 is released fromthe cap portion 22
of the hydrgulé 3hasmiocatedTaeénthehpos bhiben wvere 14t ssfbulisk beydriveaneiato.

are rotate

back to the horizontal position by
Then, the clamp 18 is loosened to allow the pile 30 to slide down along

the leader beam 12 due to its own weight as shown in Figure 4. As
mentioned above, it should be noted that the winches 24 are released to
permit the free movement of the hydraulic hammer 20 with the pile 30.
Then, an impact is exerted on the pile 30 at its top end by actuation
of the hydraulic hammer 20 which causes to drive the pile 30 into the
seabed at the predetermined angle. Such driving operation is continued

until the pile 30 is driven into the seabed to the predetermined depth.

When driving of the pile 30 is completed, the winches 24 are
actuated. The hydraulic hammer 20 is raised thereby via the wires 28 to
the top end of the leader boom 14, whereby the pile 30 is released from
the cap portion 22 of the hydraulic hammer 20. Then, the leader boom
14 and the sub-frame 8 are rotatéd back to the horizontal position-by
reverse operation of the deployment operation mentioned above. The
charging operation of a pile 30 and the driving thereof are repeated
for each pile 30 as mentioned above.

In this preferred embodiment, since the piling rig 2 can be pivoted
to a horizontal position and the pile 30 can be charged thereto in the
horizontal position, no bending moment is exerted on the pile 30 during
the charging operation and therefore, a damage to the pile 30 can be
avoided.

Further more, in the pfeferred embodiment, since the leader boom 14
is rotated to the upright position via the sub-frame 8, short and lessr
powerful power cylinders 10, 14 can be used.

Further more, in this preferred embodiment, because the skid beam 6
on which the piling rig 2 is mounted is utilized, the entire piling rig
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reverse operation of the depl oynent operation nentioned above. The
charging operation of a pile 30 and the driving thereof are repeated for
each pile 30 as nentioned above. In this preferred enbodi nent, since the
piling rig 2 can be pivoted to a horizontal position and the pile 30 can be
charged thereto in the horizontal positFon, no bending nonment is exerted on
the pile 302can bg nbreedHargi ngtmpesaecbntcart@etnermg) rea ﬁan&‘@ereﬁotm the
pile 30 can be avoided. Further nore, in the preferred enbodinent, sinc

the | eader ho8mtidn OFf othee®itle tHe tipr bghtd Hb¥eni 6a0vike #dJ usd ad ah% ghe

short and | ess
predetermxned location without moving the piling barge 4 itself.

Further more, in the preferred embodiment, since the leader boom 14
can be deployed to the upright position at a predetermined angle, the
pile 30 can be easily driven into the seabed at the pfedetermined
angle. ' '

The present invention has thus been shown and described with
reference to specific embodiments. However, it should be noted that
the present invention is in-no way limited to the details of the
described arrangements but changes and modifications may be made
without departing from the scope of the appended claims.

For example, although, in the above preferred embodiment, the
piling rig 2 is mounted on the piling barge 4. 1In case of using the
piling rig 2 on the ground, it may be mounted on a vehicle such as a
truek. |

Further more, in the preferred embodiment, the piling rig 2 is
comprised of one sub-frame 8, it may be comprised of a plurality of sub-
frames which allow to raise the leader boom 14 in several stages. In
such a case, shorter and less powerful power cylinders can be utilized.

Further, fhe pivot points 10 and 16 of the sub-frame 8 and the
leader boom 14 are located at the ends thereof. However, as far as the

_ leader boom 14 can be deployed to the upright position, the pivot
points does not need to be located at their ends and can be located,
for example, in the middle thereof.

Accordipg to the present invention, it provides a piling rig that
prevents damages to a pile during the charging operation and enables ta-

reduce overall time required to charge each pile to the leader boom.
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power ful power cylinders 12,18 —canbe used. Further nore, in thls

-preferred enbodi mea,m@g E mld beam 6 on which the pi ==Hg 2 IS
mounted is utilize ng rig 7 Canr—HE—T grane Wi t h
respect to the pilimng fore, the IocE?ﬁn@SﬁfE‘ %%

piling bargg, fd:t sel f.
1. A piliﬁg rig carried on a barge, comprising: a leader boom
adapted for pivotal movement with respect to said barge, and means for
rotating the leader boom between a substantially horizontal position
and an upright positfon, said leader boom being provided with clamping
means for securing a pile charged thereto during the rotation thereof
from fhe substantially horiiontal position to the upright pqsitionxand.
hammer means for driving.the pile.

2. A piling rig carried on a barge, comprising: a sub-frame adapted
for pivotal movement with respect to said barge and iaid in é
substantially horizontal position thereon, a leader boom iaid on said
sub-frame and adapted for pivotal movement with respect to the sub-
frame, a first power cylinder for rotating said sub-frame and said
leader boom laid thereon between said substantially horizontal position
and an intermediate position that is between said substantially
horizontal position and an upright position, a second power cylinder for
rotating said leader boom with respect to said sub-frame between said
intermediate position and said upright position, said leader boom being
provided with clamping means for securing a pile charged thereto during
the rotation thereof from the substantially horizontal position to the
upright position and hammer means for.driving the pile.

3. A piling rig in accordance with Claim 1 or 2, further comprising
a skid beam carrying said leader boom thereon and being movable to an

outwardly extended position from said barge.
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Further nmore, in the preferred enbodi nent, since the | eader boom 14 can be
depl oyed to the upright position at a predeterm ned angle, the pile 30 can
‘be easily driven into the seabed at the predeterm ned angle. The present

i nvention has thus been shown and described with reference to specific
enbodi nents. However, it should be noted that the present invention is in
no way linmted to the details of the ddscribed arrangenents but changes and
nodi fications may be made without departing fromthe scope of the appended
claims. Fopie@agie. although, in the above preferred enmbodi ment, the

ABSTRACT OF THE DISCLOSURE

A piling rig carried on a barge comprises a leader boom adapted for

pivotal movement with respect to said barge, and means for rotating the
leader boom betwee? a substantially horizontal position and an upright
position, said leader boom being provided with clampiﬁg means for
securing a pile charged thereto during the rotation thereof from the
substantially horizontal position to the upright position and hammer
means for driving the piie.

According to the present invention, it provides a piling rig that
prevents damages to a pile durihg the charging operation and enables to
reduce overall time required to charge each pile to the leader boom.

Figure 1
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piling rig 2 is nounted on the piling barge 4. In case of using the piling
ri.g 2 on the ground, it may be nounted on a vehicle such as a truck.
Further nore, in the preferred enbodinent, the piling rig 2 is conprised of
one sub-frame 8, it may be conprised of a plurality of sub- franmes which
allow to raise the | eader boom 14 in seugpal stages. In such a case,
shorter and | ess powerful power cylinders can be utilized. Further, the

pi vot points 10 and 16 of the sub-frame 8 and the | eader boom 14 are

| ocated at the ends thereof. However, as far as the | eader boom 14 can be
depl oyed to the upright position, the pivot

FIG. 1
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poi nts does not need to be |located at their ends and can be | ocated, for
exanple, in the mddle thereof. According to the present invention, it
provides a piling rig that prevents danmages to a pile during the charging
operation and enables to reduce overall time required to charge each pile
to the | eader boom 8 Cains: 2/3

FIG. 3
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1. ~ A piling rig carried on a barge, conprising: a | eader boom adapted
for pivotal novenent wth respect to said barge, and nmeans for rotating the
| eader boom between a substantially horizontal position and an upri ght
position, said | eader boom being provided with clanping neans for securing
a pile charged thereto during the rotaB/dn thereof fromthe substantially
hori zontal position and for releasing the pile to slide under its own

wei ght al ong the | eader boom and hanmer neans for driving the pile. 2.

A piling rig carried on a barge, conprising: a sub-frame adapted for

pi votal novenent with respect to said barge and laid in a

FIG. 4
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§ub$fantially hori zont al position thereon, a | eader boomlaid on said
sub-frame and adapted for pivotal novenent with respect to the sub- frane,
a first power cylinder for rotating said sub-frame_and said | eader boom

| ai d thereon between said substantially horizonts o
internedi ate position that is between said substg 50@Nﬁﬁﬂ?$ 2

position and an upright position,
| eader boomwith respect to said sub-frabe betwedn |saild Juk €0pgediafe

a second power {c |i nder for rofafi ng said

position an@AggGgmmnrm@hﬁupoHﬂmmmmoNsald | eader Boqm being providled with

cl anpi ng nme
t hereof fromthe substantlally hori zBHEING BHS t i an—and.

ITe charged thereffo during the rotafion

The present invention relates to a piling rig, and, more
particularly, to a piling rig which is capable of driving a pile in

marine construction.

DESCRIPTION OF THE PRIOR ART

Conventionally, pile driving in marine construction is carried out

using a piling rig mounted on a piling barge and having a leader boom
which is fixed thereon in a substantially vertical position. The leader
boom has a hydraulic hammer for exerting an impact on a top end of a
pile chérged to the leader boom, whereby the pile is driven into the
seabed. Usually, a stack of piles is transported by a second barge.
Wire slings are fastened to one of the piles and a spreader bar is
attached to the wire slings. The pile is lifted by picking up the
spreader bar by a crane mounted on the second barge. While the
hydraulic hammer is positioned at a top of the leader boom, the pile is
charged to the leader boom in a vertical position by maneuvering the
crane. After the pile has been charged to the leader beam, it is held
by a clamp mounted thereon and the pile is feady to be driven into the
seabed by the hydraulic hammer.

In marine construction, pre-stressed concrete piles, each of which
having a substantially long spun, are often used. When such pre-
stressed concrete piles are to be used for construction, they must be
handled with due caution becausgfgkerting a bending moment on such a
pile is critical. As mentioned above, in order to charge the pile to
the leader boom in a substantially vertical position, one end of the

pile brought to the piling barge must be raised by the crane while the

other end is resting on the barge, whereby a bending moment is exerted



for ieleasiﬁg t he pile to slide undef'ifs own wei ght|pgd : s boom
A piIié%”.ﬂg qﬁgt nce

and hamver neans for driving the pile. 3.

with Caim1 or
t hereon and bei ng novable to an outwardly extended ro‘sit_ﬂ@ruw[(mggsa d

bar ge.

2, further conprising a skid bean1cerryin§ said | eaglef boom

5
the wire slings and the pile is lifted in a horizontal position by

picking up the spreader bar by a crane ( not shown ) mounted

on the leader boom 14. Then, it is moved toward the piling rig 2 on

the piling barge 4 by maneuvering the crane ( not shown ).
The pile 30 is placed horizontally on the leader boom 14 and a first
end of the'bile 30 is inserted into the cap portion 22 of the hydraulic

hammer 20 as shown in Figure 2. Then, the second end of the pile 30 is

tightly secured to the leader boom 14 by the clamp 26. The winches 24
are released to permit the hydraulic hammer 20 to move freely with the
pile 30 when moved along the leader boom 14 as mentioned below.

Figure 3 is a side view of the piling rig showing deployment
operation of a sub-frame.. Figure 4 is a side view of the piling rig
showing deployment operation of a leader boom.

After the pile 30 has been charged to the leader boom 14 as shown
in Figure 2, the sub-frame 8 is rotated.about the pivot point 10'by
actuation of the first power cylinder 12, whereby the leader beam 12
laid thereon is rotated therewith. The sub-frame 8 is rotated to the
inclined intermediate angular position about the pivot point 10. When
the sub-frame 8 is rotated to the intermediate position, the second
power cylinder 18 is actuated, whereby the leader boom 14 is rotated
from the inclined intermediate angular position toward the upright
position about the pivot point 16 with respect to the sub-frame 8. The
actuation of the second power cylinder 18 is stopped when the leader
boom 14 has reached to the upright position at a predetermined angle at
which the pile 30 should be driven into the seabed. The angle is
normally selected to be, between+4 30 degrees and — 30 degrees with
respect to a vertical axis.

When the piling rig 2 is fully deployed to the upright position at

the predetermined angular position, it is fixed thereat. Then, the skid
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beam 6 is moved fore with respect to the piling barge 4 so that the

pile 30 is loéated at the position where it should be driven into.
Then, the clamp 26 is loosened to allow the pile 30 to slide down along
the leader beam 12 due to its own weight as shown in Figure 4. As
mentioned above, it should be noted that the winches 24 are released to
permit the free movement of the hydraulic hammer 20 with the pile 30.
Then, an impact is exerted on the pile 30 at its top end by actuation

of the hydraulic hammer 20 which causes the pile 30 to be driven
into the seabed at the predetermined angfe. Such driving
operation is continued until the pile 30 is driven into the

seabed to the predetermined depth.

When driving of the pile 30 is completed, the winches 24 are
actuated. The hydraulic hammer 20 is raised thereby via the wires 28 to
the top end of the leader boom 14, whereby the pile 30 is released from
the cap portion 22 of the hydraulic hammer 20. Then, the leader boom
14 and the sub-frame 8 are rotatéd back to the horizontal position‘by
reverse operation of the deployment operation mentioned above. The
charging operation of a pile 30 and the driving thereof are repeated
for each pile 30 as mentioned above.

In this preferred embodiment, since the piling rig 2 can be pivoted
to a horizontal position and the pile 30 can be charged thereto in the
horizontal position, no bending moment is exerted on the pile 30 during
the charging operation and therefore, a damage to.the pile 30 can be
avoided.

Further more, in the preferred embodiment, since the leader boom 14
is rotated to the upright position via the sub-frame 8, short and less
powerful power cylinders 12, 18 can be used.

Further more, in this preferred embodiment, because the skid beam 6

on which the piling rig 2 is mounted is utilized, the entire piling rig
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Claims:
1. A piling rig carried on a barge, comprising: a leader boom

adapted for pivotal movement with respect to said barge, and means for
rotating the leader boom between a substantially horizontal position
and an upright positfon, said leader boom being provided with clamping
means for securing a pile charged thereto dufing the rotation thereof

from the substantially horizontal position and for releasing the

pile to slide under its own weight along the leader boom and
hammer means for driving the pile.

2. A piling rig carried on a barge, comprising: a sub-frame adapted
for pivotal movement with respect to said barge and laid in 5
substantially horizontal position thereon, a leader boom laid on said
sub-frame and adapted for pivotal movement with respect to the sub-
frame, a first power cylinder for rotating said sub-frame and said
leader boom laid thereon between said substantially horizontal position
and an intermediate position that is between said substantially
horizontal position and an upright position, a second power cylinder for
rotating said leader boom with respect to said sub-frame between said
intermediate position and said upright position, said leader boom being
provided with clamping means for securing a pile charged thereto during

the rotation thereof from the substantially horizontal position and
for releasing the pile to slide under its own weight along the

leader boom and hammer means for driving the pile.

3. A piling rig in accordance with Claim 1 or 2, further comprising
é'§kia¥ﬁéém*carrying said leader boom thereon and being movable to an

outwardly extended position from said barge.



