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ABSTRACT

The present disclosure provides a masitinie fender assombly for mounting to @ berthing
structure, the fender gssembly including: a pane! assewbly including an i’}‘lﬁi:‘v‘\iﬂfﬁ%ﬁ facing wear
pad for contact with & vessel, a frame for releasably receiving the panel assembly; & resilient
fender elemeant mounted between the frame and the berthing structure; and an engagement means
to allow engagement and disengagement of the pans! assembly from the frame to allow removal

and replacement of the panel assembly.

The present disclosure also provides & maritime fender assembly comprising a frame

¥

carrying an outwardly facing wear pad, the frame including at least one frame-side support chain
mount and al least one frame-side detensioner mount: & base mounied to the berthing structure,

the base including a base-side support chain mount and a base-side dstensionsy mounts; o

restlient fender slement mounted between thie frame and base; and support chains connetied o a

support chain mount and a corresponding frame-side support chain mount, whersin the
framesside detensionsr mount and base-side detensioner mount include a correspending pair of
detensioner mounts, the vorresponding pair of detensionsr niounts positionsd o conneet &

detensiones botween, the detensioner actuable to delension al least one support chain,

The present disclosure also includes methods of maintainivg such maritime fender

assemblies,



Maritime Fender

Field of the invention

The prosent invention generally relaies to mavitinwe fenders for use on wharves. There is

also disclosed a systern and method of maintaining maritime fenders,

4%

structures e piers, docks, jetties ste) may bave outwardly Tacing fenders to absorb impact

between a vessel and the berthing structure,

Ty

10 enerpy from the vessel. Fenders also generally include putwardly dirccted facing slements for

ically, fenders are constructed, at least in part, of resilient materials to absorb kinetic

contacting berthing vessels, Such facing eleneants are generslly constructed of a materiad that

With use, fendor facing clements are wwrificlally worn and cvemually require repair or

replacement. During wmalntenance of the fenders, the berth becomies temporarily inopatable. Fox
15 najor port facilities, this downtime results in vessels unable to loadfunload cargo which can be

very costly,

In berthing facilities for large shipping vessels. the fenders may be constructed of
multiple components including: a main rubber unit astached to the berthing strweture for
absorbing kinetic energy from the vessel: a frame aifached 1o the main rybber unit upposite to the

20 berthing structure; and outwardly facinp wear pads attached to the frame for contact with vessel

hulls, A chain system may be included to support the ether components of the fender in position.

Tn use, the chas may be taut {i.e. under tension) to ensure the comiponents of the fender are kept

in the desired position and orientation.

It would be desirable o provide fender muintenauce methods andior fender systems

]
=

which reduce port/berth downtime. I addition, o in the altesnative, it would be desirable to

provide the public with a usefil aliernative to existing fender maintenance methods and/or fender
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Reference to any prior art in the specification is not, and should not be taken as, an
acknowledgment or any form of suggestion that this prior art forms part of the common general
knowledge in Australia or any other jurisdiction or that this prior art could reasonably be

expected to be ascertained, understood and regarded as relevant by a person skilled in the art.

Summary of the invention

According to a first aspect, the present invention provides method of maintaining a
maritime fender assembly mounted to a berthing structure, the maritime fender assembly
comprising: a frame assembly for releasably receiving a substantially flat panel assembly, the
panel assembly having at least one outwardly facing wear pad for contact with a vessel, the
frame assembly comprising: a pair of opposing channels into which the panel assembly is
slidingly received, the pair of opposing channels being, in use, substantially vertical; and a panel
assembly securing means having a release configuration whereby the panel assembly is
removable from the pair of opposing channels and an engaged configuration whereby the panel
assembly is secured in the pair of opposing channels; and a resilient fender element mounted
between the frame and the berthing structure, the resilient fender element for absorbing forces on
the panel assembly and/or the frame assembly; wherein the method comprises: configuring the
panel assembly securing means to the release configuration; removing an existing panel
assembly from the pair of opposing channels by sliding the existing panel assembly out of the
pair of opposing channels; positioning a serviceable panel assembly into the pair of opposing
channels; and configuring the panel assembly securing means to the engaged configuration to
secure the serviceable panel assembly to the frame assembly, wherein the method is performed
while the frame assembly and fender element are maintained in situ mounted to the berthing

structure.

Also described herein is a method of maintaining a maritime fender assembly mounted to
a berthing structure, the maritime fender assembly comprising: a frame carrying at least one
outwardly facing wear pad for contact with a vessel, the frame including at least one frame-side
support chain mount and at least one frame-side detensioner mount; a base mounted to the
berthing structure, the base including at least one base-side support chain mount and at least one
base-side detensioner mounts; a resilient fender element mounted between the frame and base;
and one or more support chains connected to and extending between a base-side support chain

mount and a corresponding frame-side support chain mount, wherein the method includes:
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affixing a detensioner between a frame-side detensioner mount and a corresponding base-side
detensioner mount; activating the detensioner to draw the frame and base together, thereby
detensioning a support chain, removing the detensioned support chain from its respective frame-
side and base-side support chain mounts; affixing a serviceable support chain to the respective
frame-side and base-side support chain mounts; deactivating the detensioner; and removing the

detensioner from its frame-side and base-side detensioner mounts.

In another aspect, the present invention provides a maritime fender assembly for
mounting to a berthing structure, the fender assembly comprising: a substantially flat panel
assembly having at least one outwardly facing wear pad for contact with a vessel; a frame
assembly for releasably receiving the panel assembly, the frame assembly comprising: a pair of
opposing channels into which the panel assembly is slidingly received, the pair of opposing
channels being, in use, substantially vertical; and a panel assembly securing means having a
release configuration whereby the panel assembly is removable from the pair of opposing
channels and an engaged configuration whereby the panel assembly is secured in the pair of
opposing channels, the ‘fender assembly further comprising a resilient fender element mounted
between the frame and the berthing structure, the resilient fender element being for absorbing

forces on the panel assembly and/or the frame assembly.

Also described herein is a maritime fender assembly for mounting to a berthing structure,
the maritime fender assembly comprising: a frame carrying at least one outwardly facing wear
pad for contact with a vessel, the frame including at least one frame-side support chain mount
and at least one frame-side detensioner mount; a base mounted to the berthing structure, the base
including at least one base-side support chain mount and at least one base-side detensioner
mounts; a resilient fender element mounted between the frame and base; and one or more
support chains connected to and extending between a base-side support chain mount and a
corresponding frame-side support chain mount, wherein the at least one frame-side detensioner
mount and at least one base-side detensioner mount include at least one corresponding pair of
detensioner mounts, the or each corresponding pair of detensioner mounts positioned to connect

a detensioner between, the detensioner actuable to detension at least one support chain.

As used herein, except where the context requires otherwise, the term "comprise" and

non

variations of the term, such as "comprising", "comprises" and "comprised", are not intended to

exclude further additives, components, integers or steps.
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Further aspects of the present invention and further embodiments of the aspects described
in the preceding paragraphs will become apparent from the following description, given by way

of example and with reference to the accompanying drawings.
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Brief description of the drawings

Figure 1A is a front petspeetive view of a maritime fender assembly with a removable

aceess platform;

Figure 1B is a front perspective view of the marithne fonder assombly;

Figure 2 is a perspective view of the maritime fonder assembly with 2 panel assembly

partially remaved;

Figure 3 is a perspeetive view of the maritime fender sssembly with one panel assembly

completely removed;

Figure 4 is a close up perspective view of the top corver of the maritime fender assembly

showing details of the upper portion of the panet assembly and fra

a part of the bracket assembly removed;

Figure 7 is & top view of the maritime fender assembly as shown in figure 6,
Figure 8A is a side view of the maritime fonder assembly shown in Figore (B
Figure 8B is a font view of the maritine fender assembly shown in figure 18;
Figure 8C is a top view of the maritime fender assentbly shown in figues 1B;
Figure 9A is g perspective view of the removable access platfotay

Figure 1DA iy a front view of the panel assembly;

Figuee 10B is o front perspective view of the panel assembly;
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Figure 11A is g front view of a panel plate of the panel assembly shown in figurs 104A;

¢ UBivas

Figu

b= ngs

Figure 11C 15 a cross-section of the panel plate shown in figure 11 A along section A=Ay
Figure 11D is a close up view of detail B shown in figure 1B,

Figure 118 is a close up view of detail C shown in figure 118,

Figure 12A is a front view of a plutality of wear pads of the panel assembly shown in

figure 104;

10

S

Fipure 128 isa front visw of the lower feft wear pad shown in figure 124:

Flgure 120 i3 a top view of the wear pad in Ggure 128
Figure 1212 is 2 vross-section of the wear pad of figure 12B along section A~A;

Lis & cross-section of the wear pad of figure 138 along seetion B-B;

b

Flaure

oY g g T e e e

Figure 134 is a front view of & frame body of the frame;

Figure 1385 a cross-section of the frame shown in figuve 13A along section A-AL
Figure 130 is a cross-section of the frame shown in figure 13A along section B-B;

Figure 13D is g cross-section of the frame shown i fgure 134 glong section C-C;

Fi

Loes

iwe 144 is a front view a plurality of inver wear pads of the frame;

sestion A-A;

Figure 140 15 close op view ol detail B shows in figure 148,

Figure 14D is a8 cross-section view of a portion of the frame, showing fasteners securing

ihe inner wear pad to the frame body;

Figure 15 is a top view of g detensioning chaing
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Figure 15 ts a flow chart depicting the steps involved in temoving a pane! assembly;
Figues 17 i 2 flow chart depicting the steps invelved in mainiaining @ panel assemibly;

Figire 18 15 a flow chart depicting the steps involved in replacing a paned assembly;

Figure 19 is a flow chart deploting the steps involved in maintaining one or move support

{ve

[

chains,

Dretailed deseription of the embodiments

Smbodiments of the present invention are directed 1o systemss and metheds for
maintaining matitime fender systems. In the below, and overview of a fender system and

maintenance method iy accordante with an embodiment of the invention will be provided,

10 before providing 3 more detailed deseription of the physical structure of 4 fender system
according to an embodiment of the invention and a method for maintaining 8 feader system

accarding to an embodiment to the invention,
Overview

Figures 1A, [B, BA, 81 and 8C ilustrates a maritime fender assembly 1 for g berthing

15 structuwrs (ot shown), such as a pler, wharkl jetiy,

dolphin structure, goods terminal, passenger

terminal ete,

The fender assembly 1 bas & frame 3 which releasably receives removable panel

assemblies 3 vig engagement means 4.

The frame 3 is mounted via an energy abserbing fender element 11 w » base & which in

20 turn s fixed to the berthing structure. Fender element 11 allows the frame 3 to move relative to

eaergy frony impact of the hull is transmitied to the frame 3 and absorbed by the fender slement

I

For maintenance, the panel assembliss 5 are disengaged from the frame 3 to allow for

).
L

thelr removal for servicing andfor replacement.  This can be dune while the remaining parts of

the fender assembly 1, such as the frame 3, fender eloment | | and base 9 are maintained in situ,



The fender assembly § i also provided with a plorality of support chains 13, each support
chain extending between mounting points such as 19 and 21 respectively located on the frame 3
and base 9, . The support chains 13, in use, are positioned and tensioned to maintain the frame
assembly 3 (and the panel assemblies 5 carried thereby) in & selected position andior orientation,

To asaist in mandenance of the fender assembiy 1, there 15 also disclosed @ detensioning syslem

2%

150 for detensioning the support chaing 15 to allow for their removal for replacement or othey
maintenance. The detensioning system 150 includes one or more detensioning chains 23 that are
mountable adiacent to the support chatn mounting points 19, 21 via first and second detensioner
mounting points 25 and 27 provided respectively on the frame 3 and base 9. When the support
14 chains 15 need to be removed, doetensioning chains are secured in place between the detensionsr

motnting points and then shertened to selicve tension in the support ehain 15,

To further assist in the maintepance procedurs addittonal components andd assemblies

may also be ysed. For example, in Figure | a removable access platform 13 1s shown. Platform

13 is removably loeated at the fender assembly and sepured 1o the berthing facility to mrovide a

15 working area for workers to avcess relevant components of the fender sasembly 1.

It will be appreciated that embodiments of the pfes;em invention 'éiﬁ'iﬁﬂéf to Limihf:idnaﬁl-
components/assemblies thay are dese

components/assemblies. Further, while in the ﬂlusirmm embodinments of the invention the iengier

assernbly 1 is 1sl‘im%;«°n-_ with two paiel assemblies, the invention could equally be practiced with a

(0 single panel assembly or more than two panel assemblics.

I
B

Feuder assembly

The components of the fender assembly 1 will now be described in detail.

Frame

The frame will now be deseribed with reference fo Figures 13A-14D,

T2
L

The frame 3 has 3 substantially hollow rectangular prism frame body 31 constructed from
stainless steel or other matedial suitable for use i a2 marine environment, The frame body 31 has
twe main planar surfaces o opposite faces: an outwardly facing surface 33 facing away from the

berthing structure, and an inwardly facing surfhce 33 facing towands the berthing strusture,
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The cutwardly facing surface 33 is provided with 2 low friction suface 37 | which

provide a low Iriction surtace for panel assemblics 5 1o shide against during removal and
replacement, as well as an abutment surface for transinission of an impact foree {rom the panels
Ii,

5 to the frame 3. In this instance the low fHiction surface 37 is provided by a plumlity of hwer

& wear pads 3{_&:@1‘&:31;@&-:inm twi arrays separated by the eem\r?_df channels 418 as discassed below

with reference 1o Figures 14A-14D. Bach tnner wear pad 36 is made of UNMWEPE or HDPE and

has a plurality of apertures 30for affixing the thner wear pad 36 1o the frame 3 hy fastencrs 34, ag

shown in Figure 14D, As illustrated, M16

16 studs are welded o the frame 3. Subsegueantly
M6 S8316 hadfnuts and oversized washers are used to the inper pddb to the studsfframe 3.

10 Advantageously, though not esseutially, the low friction surfa . the individual inner

wear pads 30) may be coloured 1o contrast with other mmmmntgﬁf §he: fender assembly 1, and
in p;aﬁis:ul?éf with the colour of the outwardly facing wear puds 9. This assists in easy visual
identification of a fender assembdy | which is undeérgoing maintenance and has g pangl §

yemaved.,

The inner wear pads 36 may be repluced periodically due to the frictional wear or change

from contact with the panel assemblies 5. However this will penerally be less frequent then

replacement of the outwardly facing wear pads 7.

At the centre of the inwardly facing surface 35 i3 a frame assembly mount 39, where the
frame 3 i mounted to the fonder clement 11 The frame assembly mount 39 provides the

20 intechice for pransmission of force and energy from the frame 3 to the fender eloment 11,

As can most easily be scen in Figure SA, the inwardly facing surface 33 of the frame 3 s

also provided with a plurality of support chain motnting points 19, cach with vespective adjacent

detensioner mounting points 23,

At the top portion of the frame 3. there is a phyality of vertieally extending spigots 138,
pp | v ‘ sp

Lo

best shown in Figure 1B and 8A. These spigots 138 are received in apertures 136 of the

B O]

removable secess platform 13, which will be deseribed in more detail below,

A rope puard 38 extends from the lower pontions of the frame body 31 to prevent

entanglement of mooring lines with the fender assembly 1,



Ensagement means

In order to removably receive the panel sssemblies S (discussed below), the frame 3 is

ch pair of opposing

provided with two pairs of epposing channels 41, best seen i Figure 7. B
channels 41 inchides an edge channel 41A disposed proximiate o & vertical side edge of the

By

frame 3, and 2 relatively contral chasmel 418 running down the franie 3, Bach edge channel 414

LA

s substantal iy the length of the frame 3 and opens towards its associated centeal channel 418,
Bach central channel 418 also runy the substantial fength of the frame R and opens towards its
associated edge channel 41AC At the hase of the frame 3 15 an outwardly extending lip 32 for

abulting against and supporting the panel assemblies 5 whea in place,

10 In use, the channels 41 and lip 32 form part of the engagement mwans 4. Each pair of

L

opposing channels 41 is adapted 1o receive a pair of opposite side edges 42 of

& panel assembly 3

which slots into place in the channels 41 and rests on the lip 32,

In ovder 1o seeure the panel assembly 3 in place a brackst assembly 43 i used as best

illustrated in Figure 3. The bracket assembly includes a (irst bracket 45 fixed to the top port

13 of the frame body 31, The (8t bracket 45 i3 provided with'a plurality of fastening apestures 53

to enable fasteners {e.g. bolts 48) o pass through. The bracket assembly also ineludes a second
bracket 46 having # plurality of fastening apertures 54 comresponding to the fastening apertures
5% of the first bracket 45, Removahle hracket 46 further inclodes & panel assembly abutment
surface 47 for abutment with a top portion 37 of a panel assembly 5. The vertically oriented
20 bolts 49 are received inte the removable brackets 46 via threaded apertures. The bolts 49 then

tightened sufficiently to push apainst the top portion §7 of the panel assembly S, This force

prevents the panel assemblies 5 from popping out of the channe ds 41 of the frame 3. When the
racket-assenhly 43 s assembled by fostening the brackets topether, the panel abutment surface

47 prevents the panel assembly 3 from slidingly meving out of engagement with the frame 3.

25 The bracket assembly 43 in this srobodimaent, forms a further part of the engagement

means 4.

e

In use the bracket assembly 43 secures a panel ag sserably 5 in place by fastening the
removable bracket 46 to the fixed bracket 45, whereby the panel assembly abutment surface 47

prevents the panel assembly § from moving out of place,
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Pael asserablivs
The paniel assembly 5 will now be described with referencs to Flguru 10a-128.

Each panel asserbly 5 has a substantiaily flat panel plate 51 constructed of siainless steel

as Mustrated in Figures 114 ~11E. The panel plate 51 has an inner surface 83, which when the

pagnel assembly 3 s recefved by the frame 3 abuts the juner wear pads 37, The pasel plate 51 has

‘wr Quter surhce 35 to which the fender face is affixed. In this embodiment the fender face

ineludes an array of outwardly $acing wear pads 7 which are releasably monnted to the plate 51
fasteners 71 (such as bolts snd nuts) as shown in Figures 10C gnd 1100 At the opposite
neripheral sides of the panels § are vertical side edpes 42, which are slidingly regeivable futo the

channels 41 along a vertival sliding axis along the channel to engage the panel § with the frame

The outwardly facing wear pads 7 includes an angled section 72 leading to the vertical side

uiges 42, ﬁm gngi‘eﬁ section 72 assists in guid’iﬁg&&hez- vertical side edpes 42 in to the channels

onemt with the channels.  There is also a

chaniter 68 o 'fiihﬁ» ig;m:r :}e;ﬁfanff- righﬁ mwaréﬂ. edges of the panels § as shown in Figure

11B detail B and Figure 11D, This further assists sliding the pane! assembly into ‘eﬁgagemm{'

with the channels 41, This chamfer extends approximately 2 mistres from the bottom edge of

each panel §.

At the top 57 of the panel 5 9 jacking bracket 59 is provided a3 best shown in Figures
(1A, 1B and 130, The jacking beacker 59 extends rearwardly from the pasel so as, in use, to

extend over 8 segtion @f’ the frame 3. The jacking bracket 59 has an mternally threaded aperture.

61 having an aperure axis A which is parallel 1o the vertical shding plane of the panel assembly

which the panel is slid into recetving channels 41}, The lower epening of

31 The threaded apenure 61 allﬂm a 1*&:3(3&(:1 rodfack (not sjhmm} to be recetved therein,

wherehy moverment of the rod through the aperture 61 cruses an end surface of the rod to impart

a force agamst the jack engagement surface 63, The resulting for _’Li;‘:«"é:_;p'ai'a‘msi-‘thez.§-&c:ki’i§-g,i’}f‘@;&:‘i‘(é{.
59 and the panel 5 away from the jack engagement xmfap., 63 of the frame body 31 ina direction
along the vertical sliding plane. Thig can be of assistance where the panel assembly § has

become stick in place in the frame 3 due to marine growth for instance.
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material such as Ulis-high-melecudarsweight polyethviene (UHMW-P

form made of a resilisnt clastomenc material, such as rubber, such 4y

Jgu0aEasss

11

‘...

A lifting Jug 65 is provided at the top portion 57 of the pauel 5, and in the illustrated

embodiment, extends from the jacking bracket 89 The lifting lug 65 allows the panel agsembly

5 to be anached to a holst to lift the panel assembly § for extraction from and insertion o the

fender assembly |

A siop 67 s provided 1o on the panel § to prevent downward vertival movement of the

W

panel & beyond a desived position refative to the frame 3. The stop 67 may be a hottom surface

of'thiez 3»@1{1}1“@; bracket 3\} w‘h’;eh,; whet the pans:i 5 iz at the ]:{ii%’iiﬁrmi?&itfﬂt;:é-‘izt‘izd §§ﬂ3i§.i01’1 is in
% The
stop 67 18 umammiiv similar to the izp 32 é cribed above, and may a§m form part of the

engagement means 4,

The outwardly Bieing wear pads 7 function as a sacrificial part of the fender assembly 1

as ‘b;é.s:t :sh{js&a«*n ink i-';g:t'}_r-t:s- 12A-120. -Thstoutw&fdiy facin’;gsxﬁf’ﬁa:f ’paiﬁs 7 are made of a low friction

mmmsami as th& hull of vessels. The mxftwamiy ".facm;g__ wear p_adis 7 may be §fl:'i-&i§€lr{§f" & giastis

1) or HDPE. The wear

pads 7 have a plurality of apertures 74 1o receive fasteners 71 for secoring the wear pads 7 to the

panel plate 51,

Fender slement

The fender element 11 of the pressnt embodiment is & substantially hollose cylindrical
N

super cone fender or

SCK super cell fender, These are the most commonly used feuder types for large fender systems

supplied by Trelleborg AB and come in a variety of sizes from 300mmH to 3000mmi. The

fender element 11 45 designed to absorb and cushion force, momentum and sugrgy fransmitied

via the moveable frame 3 and panel assemblies 5. Typically this will be from an impact of the

tull of & vesssl to the pancls 5. During impact, the fender slement 11 deforms to allow

movement ol the frame 3 and pangd assemiblies 3. After impact, the resilience of the material

allows the fonder element 11 1o rebound back to the pre-impact shape state,

In the tllustrated embodiment, one end of the fender clement 11 48 attached 1o the

nicanting location 39 of the fame 3, and the opposite end attached fo the base 9. At least part of
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the weight of the frame 3 and panels § in this embodiment is supported by the fender slement 11

{the remainder of the weight being supported by suppert chains 15 as discussed below).

The fender element 11 also provides a bias force (o the frame 3, which is countered by a

reaclive tension force in the suppert chains 15 discussed below, ”_ifim bing force inclwdes a

L4

component biasing the frame 3 outwardly away from the base 9.
Base

The base 9 is fixed o the berthing structure, thus fﬁﬁiﬂmir&fg a_"*ﬁxmﬁ*-pgﬁ of the fender

prmsl ass.emiﬂiﬁs 5. The b_asa g ';f;«mviﬁﬁg an :ams’aehm@m p«;_z_‘imi for iﬁle:vﬁ:ﬁdm‘ ;ﬁ:ﬁimugm 11, Ihe,

19 base also provides support ehain mounting points 21 and detensioner systen points 27,
The base %.as the i

aceess platform 13 during maintenance,

od™ part of the fender agsembly 1 also provides a s,tab_iﬁ sugpm for the

Guards

To prevent snagging of mooring lines, and damage from incidental impact, the fonder § s

s
L4

provided with a series of "bumpﬁr guards and covers as Hhustrated in Figare 4. In this instance

these include a top cover 73 over the brackel assembly 43, and rubber corner and edge protectors

2% and 77 for providing o bumper gusrd to protect the frame from vesssl contact. These covers
B & Dl g :

73 and guards 75, 77 may be nodular and replaceable.

As described above, a rope puard 38 s also provided below the fender to reduce the

20 likelhood of mooring {or other) ropes/chaing being cva*ufg};u: behind the fender 1.

A p lurality of mpp{‘en chains 15 assist in maintaining the frame 3 and pcxmi assemblies 3

szh:ffins-' 1.5:rm:‘i"fls&.z.sluﬁ to any one 'ﬁi’weigghi ﬁf'ﬁié vﬁ*am'e 3 mi; iawembi s bl{i‘» foree of
25 the encrgy absorbing means L1, or exieenal forces acting on the frame 3 and panels 5 such as

waves, wind or impact of the hall of a vessel.
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ounting point 23,

27, A length adjnstable

13

Tension chain 151, is a support chain 15 for mainaining the frame 3 in a substantially

vertical orientation, i panticulsr preventing the frame 3 and the outwardly facing wear pads 7

from facing dowrovards lowards the water,

Uplift chain 133, 18 & support chain 15 for maintaining the frame 3 {n a substamially
vertical orientation, in particular proventing the frame and the outweardly facing wear pads 7 from
displacing upwards during a vessel berthing operation.

Weight chain 155, {5 & support chain 15 for supporting the weight of the frame 3 and

e

panels §, to prevent the frame 3 and panel assemblies 5 from displacing downwards.

A soniponent of the teusion i the above ijﬁbCI‘lbﬂd support chains if)' alvo asgists in

preventing the frame 3 and panel assemblies 3 from displacing outwards away from the base 8,

Shear chains (noy shown) are another type of suppost chain 15 that may be used. Shear

chains provide a lension fores 1o provent the frame 3 font rotating from side to side, and are

typically arranged in 8 cross pattern when the fender assembly i3 viewed from the top.

The support chains 15 may also inclade a length adj-xis;tf—ihia element 157, The length

adjustable element 157 allows adjustment of the desired length of the suppon chaing 15 to

achisved the desired position/orientation of the frame 3 and panel assemblies 5.

Detensioning system

In order to facilitate simple and efficient maintenance of the suppost chaing, one or more

detensioning chaing 23 are provided as best illustrated i Figures 8A, 8C and 15, Typieally a

plurality of detensioning chains are provided, one to maich each support chain that nests to be

detensionsd.

Bach detensioning chain has a first end 159 receivable to o frame-side detentioner

and a second end 161 recelvable to the base-side detentioner mousting point

component 163 is disposed betwesn the detensionier snds 139 and 161,

and when activated, draws the ends 139 of the detensioner 181 together.

3

The length adiustable compenent 163 in one emboediment includes a hydraulic cylinder to

srovide force to pull the ends 159, 161 topether. When deactivated, the hyvdraulic eviinder may
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stowly decreass the hydrautic foree to allow the ends 159, 161, and atached components of the

fender asserably 1 to be separated from cach other in a controlled manner,

As described above, the frame-side and base-side detensioner mounting points 25 and 27
of the present embodiment are mounted adjacent to the relevant support chain mounting points.

it \sgfi_;l_l. be appf@c’iﬁisﬁis h_o?_«»;i:x-fjer;, thati _ai-'tématwe mounting po f'z.ts could be iis&ii' provided then

o

The maintenance systent 100 for the fonder assembly 1 includes a holst tnot shown), The
hoist may be in the form of g crane or other machinery capable of lifting loads vertivally, This

may include 2 mobile crane driven or etherwise transported to the either the berthing assembly or

Awater adjacent the fender assembly 1

Aceess platform

To facilitate maintenance, and in partioulsr worker age cess W the top of the fender frame

, & removable access platform 13 may be provided.

Referting to Figures 94 and 9B, the removable access platform 13 includes mounting
zone 135 for locating the aceess platform 13 with the base 9 of the fender gssembly 1, A
working ares 131 is provided at 8 level below the mounting zone 133 ', wherehy the working area
15 aecessible by a ladder 137, 'The working ares 131 & tocated promdc access for workers

components of the fender assembly 1. including the lifting lug 65, jacking bracket 39 and bracket

oly barrier 133 surrounds the warking ares 131 and ladder 137, As shown in

assembly 43, A saf

Figure 9A. the reimovable accsss platform 12 is provided with a plurality of Nanges cach having

spective apentures 136, The apertures 136 receive the corresponding spigot 138 extending
upwardly from the frame 3. This sosures that the aceess platform 13, and the werking srea 131
is lovated correctly in the desired position relative to components of the fender assembly 1. This
arrangement niay also ensure stability of the access platform 13 and/or the frame 2 dmﬁng

maintenance operations,

A gangway 139 may be provided as a bridge between the access platform 13 and the pier.

ke
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By lneating the mounting zone 135 of the access platform 13 with the base 9 movenent

of the moveable frame 3 or panel 5 will not affect the stability of the access platform 13,

Advantageously, this provides a stable work aren in contrast with attempting to access

-).

components of the fender assembly 1 from a vessel on the water.

i Method/operation

In a port facility, berthing structures such as a pier ave a plurality of Rnder assemblies |

located ot areas where vessels ars expeeted to be berthed.  After 'pmkmggmi use of the pier, the
wear pads 7 of the fender assemblies will wear and eventually require replacement.  To snsure
the fender assemblios are maintained in a serviceable condition, the wear pads 7 need to be

18 inspected, and replaced if required.

Maintenance of the fender assemblics 1 wi_i_‘i now be described with reference o Figures

16 - 19 which show respootiv ch a Hawchart 201 depicting the steps involved in semovin g8

panel assembly 5.a How chart 301 depicting the steps involved in maintsining a panel assemnbly

5; a flow chart 401 depicting the steps involved in replacing 4 panel aﬁsefm_his-‘r;,e‘m& a flowehart

L4

501 depicling the steps. imvalved in mamtaining one oF mote support chaing 23,

Although the various aic;,s;’xi sus In Figures 16419 are depivied sequentiaily, @ will be

understood that not all stepsistages will be necessary in all sitvations, and ordering the

stepsistages as depicted i not {in all instances) essential,

Removal of pangl assemblies

20

£ the panel assembly § may be in accordance with a maintenance schedule aud

-L.V(.,,} whereby pm&‘[ assembligs 5 (or, more particnlarly, the outws

dly facing wear pads 7

carried thereby) are periodically removed and inspected.  Alternatively. the iuspection of the

T2
HFy

plurality of the fonder asseoblies | and panels § & sim may result in identitication '@f'mﬂfz}s 5

that warrant remaval and further inspection andfor serviging,

3, and if being used, the access ;ﬂaﬂ:

13 is located at the fender assembly )

At step 2

of the identified panel assembly 5, as shown in Figwre 1A, by lowering the access platform 13
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cnto the hase % with a heist. This allows workers at the working area 131 to access components

-

at the top portion of the frame 3 and paviels 8.

)

Workers at the working area 131 may then begin the process of releasing the identified

panel assembly 3 from engagement from the frame 3. This includes removal of the top caver 73
and corner protectors 75 from bracket assembly 43 at step 207 {as shown in Pigures 4 and 5). At
step 209 the fasteners 48 can then be removed, to allow removal of the removable bracket 46
from the bracket assembly 43 as shown in Figurs 6. At step 211 {f required). a threaded
rod/jack (nat shown) may then be rotated info threaded aperture 61, wherchy the end surfhee of
the rod imparts a fores ngainst the jack engapament surfhce 63, This resultant foree separates the
jacking bracket 39 and the attached panel asseribly § away from the frame body 31 by & small

distance, for example 3Umm.  This advaniageously assists o dislodge any marine growth than

may impair easy separation between the panel assembly § and the frame 3. The jacking screw

nay be part of a hydraulic jack lowered by the hoist,

At step 213 the pans! assembly § is then attached o the holst via the lifling lug 63, and st

‘}\c‘{e’

{?

step 215 the panel assenibly 5 is Hitted vertically from the frame 3. As the opposite side ed
of the panel agsembly 5 are received in the :-Qpp@siing channels 41, panel assembly § has a guided
path along a vertical sliding plane as it is slidingly disengaged from the frame 3. as best

illustrated in Figure 2.

Maintenance of panel a

Turing 1o Figure 17, once the panel sssembly 3 is lifed cledr of the renwining fender

B mbh as shown in Figuru . itis moved away for lnspection, seevicing or desteuction,

At step 303 the panel assemblies 5 are inspooted to identify individual wear pads 7 that

need replacement. At step 3035, the fasteners 71 of the identified wear pads 7 are removed from
the panel plate 1. The identified wear pads 7 are then removed, and replaced with replacement
wear pads 7 as shown af step 307, Subsequently, at step 309 the replacement wear pads 7 arg

then secured to the panel plate 51 with fasteners.,

I some instances inspection and servicing may be performed n the vicimity of the

sespective fender assembly 1. However, to minimise downtime of the berth and berthing

stracture, 1t msy be advantageous to quickly replace the removed identitied panel with a spare
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serviceable panel assembly 3 so that the berth may be used as soow as possible. In this instance

the maintenance steps need not be carvied out as part of the panel assembly veplacement

operation, but can conducted tn a workshop at another time and location where it will not disrupt

aperation of the berths.

Replacement of panel assembly

The steps for veplacing a panel assembly 401 will now be deseribad with reforence to

S S-SR T )
Figure 18

Teo teplace the panel assembly §, at step 403 the replacement panel assentbly 5 is hoisted

by the lifting lug 65 50 that it is p@sﬁléimﬁ. vertically above the opposing channels 41 of the

frame 3.

At step 405 the panel assembly 5, typieally with the assistance of workers, is guided and
lowered so the opposite edges 42 are received o the channels 41, Further lowering of the
panel assembly 3 by the hoist allows the panel a%emb!v 5 1o slidingly en page into the desired

position with respect to the frame 3. The stop 67 cnswres the panel assembly 5 cannot be

lowered past the desired position.

At step 407 the panel gssemobly 5 18 further - erigaged with the fame by fastening the
remivable bracket 46 to the bracker assenibly 43 10 prevent movement of the panel assembly 3

relative to te fame.
At step 409 the top cover 73 andf/or commer profectors are then replaced.

Alstep a1l the sceessplatform 13 (i fn use) s removed from the fender assembly 1, and

thie fender nssembly 1 and berth may resume normal opevation,

In one advantageous implenentation, the removal and replacement of the pavel assembly
5 may be performed during the downtime period of the berth between vessels leaving and
der

entering the berth during a normal operation cyele.  This minimises the distuption &
mainienance may have on vessel loadingfunloading operstions.  Therefore to perform
mainienance on g phurality of fender assenmblies 1 on a pier, it may be advantageous to schedule

maintenance on a small sumber of fender assemblies 1 during each downtime period. so that
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maintenance on the entire plusality of fender asserblies 1 would be spread over several eyoles af

vessels leaving and entering the berth,

Removal and renlacement of support chaing

Turning to Howchart 301 Figure 19 (and with reference to Blgure 8’\} remwval and

replacement of the support chains 1S with the assistance of the detensioners 23 will now be

degeribed,
At step S03 @ support chain 13 requiring maintenance or teplavement 1s identified.

At step 305, the ends 159, 161 of the detensioner 23 are secured in the frame-side and

base-side detensioner mounting peints 2§, 27

At step 507 the detensioner 23 is then aciivated so thal the Tength adiustable component

1

163 pulls the ends 159, 161 of the detensioner 23 together. As a result, the frame 3 is pulled by

the detensioner towards the base 8, with the detensioner 23 iiself in tension.

At step 309 the identified support chain 15 (now relioved of tension), is detached from

respective suppott chain nyounting points 19 and 21

op 511 the support chain 15 may be inspected, servieed or disposed.

To replace the support chain 15, g sérviceable support chain 18 attached to the support

chain mounting points 19, 21 atstep 513,

Al step 515 the installed detensioner is deactivated to allow separation of the ends 159,

161 of the detensi

oner 23, This rcduces the tension in the detensioner 33 and sllows the
serviceable support chain 15 to take up tension, Ideally, thowugh not essentially, the detensioner

is deactivated by gradually reducing the force/pressun

3

Onee the serviceable support chain 13 & propecly tensioned, the detensioner 23 is

detached and removed from the fender assembly 1 at step 517,
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An advaniage of the disclosed embodiments is to allow servicing of the wear pads 7

without disassembly and removal of other components of the fender assembly such as the frame.

ot 'f,margy absarhiﬁgi unit E’n §&mmg the frame and other t;i:sm_rgmlsnt& it si;mﬂ_ less fabour and
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malntenance equipmmi such as the access gmi arm. As the pmae:ia are relatively lighter and

10 smaller, there is a reduced handling requirerment. Such apphications are also relevant for older
berths that have limited weight restriotions on their offshore access jetties, thus making 1t
impaossible to transport a regular fender frame to shore for maimtenanes withowt the use of costly

barges and floating srane vessels.

Another advantage may be obtained by scheduling fender maintenance between the

15 period vessels leave and eiter the dock. This would allow maintenance of the fender assemblics

to be conducted without affecting or significantly affecting normal vessel operations at the berth,

The detensioners advantageously assist removal of the support chains by relieving tension
in the support chains before remnoval. This allows casier removal of the support chaing, and may
inprove the safety for workers who can avoid o minimise handii g of the support chains that

20 ae under tension.  The detensioners may also be advantageously used to assist in restoring

tension inthe support chains during ,insitaiiaﬂgm,
Variations

The engagement means 4 may comprise of a range of means o engage the panel

assembly 5 to the frame 3. In one variation, the pancl assemblies § may shide lute engagement

b
52

with the frame 3 along an axis pex endicular to the sutwardly facing surface 33 of the frame 3,
1n another variation, the panels Samay slide into engagement with the frame 3 along a hovizontal

axis parallel to the outwardly facing surfade 33.
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single feamte 3. Variations may

weight of the

1oonnaLey

20

The above deseribed fender assembly 1 includes two panel assemblies 3 received by a

include other combinations, including one panel assembly for

b framse, ara plnr*zhl} of ;\mel assemblies 5 for each frame 3. In }z.,t another variation, there

I one variation, the panel assemblies § may be a substantially monolithic component,

such a3 a single plece of rubber with at least one outwardly facing surlace as @ wear pad.

In the embodiment deseribad above, the fender element 11 3s an clastomeris body which

relies on deformation of the resilient material, However, it is 1o be appreciated the energy

absorbing unit may be of other forms, such as a pressurised body (2.g. an “airbag”), a system of

springs, proumatic or hydraulic systems ete.  Importantly, the fender slement absorbs energy

transmitied from the moveable frame 3, whilst allowing st least some displaceinent of the frame

3 relative to the hase 9 and berthing stucture,

Furthermaore, the fender eloment 11 deseribed above alse functicns 1o support at least part
of the weight of the frame 3 and panels 5. Variations ef the fender assembly may include other

weight supporting elentents so the frame 3 for the frame can be moveably mounted to the

perthing structuze,  In such variations, the snerpy absorbing unit is not required © support the
&

me 2 or panels 5.

30 R

The delensioner 23 deseribed above includes 9 hydraulic eylinder to pull the ends 159,
161 togsther, In variations of the detensioner, uther forms of the lenpth adjustable companent

163 may be nsed, including athreaded jack, a ratchet systeny, pneumatic systens eig,

will be understond that the invention disclosed and defined in this speeification extends

1o allaliemstive combinations of two or mors of the ndividual features montioned or evident

from the text or drawings. Al of these different combinations constitule various alternative

aspects of the hivention,
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CLAIMS
1. A method of maintaining a maritime fender assembly mounted to a berthing

structure, the maritime fender assembly comprising:

a frame assembly for releasably receiving a substantially flat panel assembly, the
panel assembly having at least one outwardly facing wear pad for contact with a vessel, the

frame assembly comprising:

a pair of opposing channels into which the panel assembly is slidingly received,

the pair of opposing channels being, in use, substantially vertical; and

a panel assembly securing means having a release configuration whereby the
panel assembly is removable from the pair of opposing channels and an engaged
configuration whereby the panel assembly is secured in the pair of opposing channels;

and

a resilient fender element mounted between the frame assembly and the berthing
structure, the resilient fender element for absorbing forces on the panel assembly and/or the

frame assembly;
wherein the method comprises:
configuring the panel assembly securing means to the release configuration;

removing an existing panel assembly from the pair of opposing channelsby sliding

the existing panel assembly out of the pair of opposing channels;
positioning a serviceable panel assembly into the pair of opposing channels; and

configuring the panel assembly securing means to the engaged configuration to

secure the serviceable panel assembly to the frame assembly,

wherein the method is performed while the frame assembly and fender element

are maintained in situ mounted to the berthing structure.

2. A method according to claim 1, further comprising:
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replacing one or more worn outwardly facing wear pads on an existing panel
assembly with one or more serviceable outwardly facing wear pads to provide the serviceable

panel assembly.

3. A method according to claim 1 or claim 2, wherein the panel assembly is slidingly

received into the pair of opposing channels along a substantially vertical axis, and wherein:

removing the existing panel assembly from the pair of opposing channels

comprises lifting the panel assembly in a substantially vertical direction, and

the step of positioning the serviceable panel assembly into the pair of opposing
channels comprises lowering the serviceable panel assembly into the pair of opposing channels

in a substantially vertical direction.

4. A method according to any one of claims 1 to 3, wherein the frame assembly
further comprises a stop means for assisting in positioning the panel assembly correctly within

the pair of opposing channels, and wherein

positioning the serviceable panel assembly into the pair of opposing channels

further comprises positioning the panel assembly against the stop means.

5. A method according to any one of claims 1 to 4, wherein the panel assembly
securing means comprises a bracket assembly comprising a first bracket fixed to the frame

assembly and a second bracket removably securable to the first bracket, and wherein:

configuring the panel assembly securing means to the release configuration

comprises releasing the second bracket from the first bracket; and

configuring the panel assembly securing means to the engaged configuration

comprises securing the second bracket to the first bracket.

6. A method according to any one of claims 1 to 5, wherein the fender assembly

further comprises a release mechanism for facilitating separation of the panel assembly from the
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frame assembly, and wherein the method further comprises operating the release mechanism to

separate the panel assembly from the frame assembly.

7. A method according to claim 6, wherein the release mechanism comprises a plate
with a threaded aperture carried by the panel assembly, and wherein operating the release
mechanism comprises screwing a screw through the threaded aperture so the screw bears against
an engagement surface of the frame assembly and urges the panel assembly away from the frame

assembly.

8. A method according to any one of claims 1 to 7, wherein the panel assembly
further comprises a lifting lug, and wherein the method further comprises attaching the lifting lug

to a hoist for removal of the panel assembly from the frame.

9. A method according to any one of claims 1 to 8, further comprising:
providing a maintenance platform at the maritime fender assembly; and

securing the maintenance platform to one or more maintenance platform mounts

provided on the fender assembly.

10. A method according to any one of claims 1 to 9, wherein the fender assembly

further comprises:

a base mounted to the berthing structure, the fender element being mounted

between the frame and the base;

one or more support chains, each support chain connected to and extending
between a frame-side support chain mount provided on the frame and a base-side support chain

mount provided on the base;

one or more frame-side detensioner mounts, each frame-side detensioner mount

corresponding to a frame-side support chain mount; and
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affixing a detensioner between a frame-side detensioner mount and a base-side

detensioner mount;

activating the detensioner to draw the frame and base together, thereby

detensioning a support chain,

removing the detensioned support chain from its respective frame-side and base-

side support chain mounts;

affixing a serviceable support chain to the respective frame-side and base-side

support chain mounts;
deactivating the detensioner; and

removing the detensioner from its frame-side and base-side detensioner mounts.

11. A maritime fender assembly for mounting to a berthing structure, the fender

assembly comprising:

a substantially flat panel assembly having at least one outwardly facing wear pad

for contact with a vessel;

a frame assembly for releasably receiving the panel assembly, the frame assembly

comprising:

a pair of opposing channels into which the panel assembly is slidingly

received, the pair of opposing channels being, in use, substantially vertical; and

a panel assembly securing means having a release configuration whereby
the panel assembly is removable from the pair of opposing channels and an engaged

configuration whereby the panel assembly is secured in the pair of opposing channels,

the fender assembly further comprising a resilient fender element mounted
between the frame and the berthing structure, the resilient fender element being for absorbing

forces on the panel assembly and/or the frame assembly.

12. A maritime fender assembly according to claim 11, wherein the frame assembly
further comprises a stop means against which the panel assembly bears when the panel assembly

is correctly received within the pair of opposing channels.
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13. A maritime fender assembly according to claim 12, wherein when the panel
assembly securing means is in the release configuration the panel assembly is removable from
the frame assembly without requiring removal of the frame assembly or the resilient fender

element from the berthing structure.

14. A maritime fender assembly according to claim 11 or 12, further comprising a

release mechanism for facilitating separation of the panel assembly from the frame assembly.

15. A maritime fender assembly according to claim 14, wherein the release
mechanism comprises an apertured plate carried by the panel assembly and which, when the
panel assembly is received in the frame assembly, extends over the frame assembly such that an

opening of the aperture faces an engagement surface of the frame.

16 A maritime fender assembly according to claim 15, wherein the aperture of the
apertured plate receives a jacking means for, in use, bearing on the engagement surface of the

frame assembly and jacking the panel assembly away from the frame.

17. A maritime fender assembly according to any one of claims 11 to 16, wherein the

panel assembly further comprises a lifting lug for attaching the panel assembly to a hoist.

18. A maritime fender assembly according to any one of claims 11 to 18, wherein the
panel assembly comprises a plurality of outwardly facing wear pads, and wherein the plurality of

outwardly facing wear pads are releasably mounted to the panel assembly.

19. A maritime fender assembly according to any one of claims 11 to 18, wherein the
frame assembly receives two or more panel assemblies, each panel assembly received in a pair of

opposing channels.
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20. A maritime fender assembly according to any one of claims 11 to 19, wherein the
frame assembly further comprises one or more inner wear pads which face and bear against an

inwardly facing surface of the panel assembly.

21. A maritime fender assembly according to any one of claims 11 to 20, wherein the

panel assembly securing means comprises a bracket assembly comprising:
a first bracket fixed to the frame assembly; and
a second bracket removably securable to the first bracket, and wherein

in the engaged configuration the second bracket is secured to the first bracket to
retain the panel assembly in position in the frame assembly, and in the release configuration the
second bracket is released from the first bracket to allow the panel assembly to be removed from

the frame assembly.

22. A maritime fender assembly according to any one of claims 11 to 21, wherein the
frame assembly comprises a frame-side support chain connector for connecting a support chain
to the frame assembly, and a frame-side detensioner connector corresponding to the frame-side
support chain connector, the frame-side detensioner connector for receiving a support chain

detensioner operable to detension the support chain to allow for its removal.
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