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INTRODUCTION
1) HICOR Fender

The purpose of the fencering system is to serve os

o bumper to protect the null and berthing faciity REACTION
from damoge when vassek berth alongside, FORCE:
Ancther function is 10 operate ©5 ¢ shock absorber

by absorbing the berthing energy of a vessel on /
the berthing operation ona zoften the derthing - ) !
impoct to the berth and hull. ) i I
Thereicre, ihe two main functions of the fendering
system are:
1) To pertform o5 c bumper to protect the hull

and berthing fociity from domages. , REACTION

2) Toperform csashock obsaroar onthe derthing : FORCE
operction,

ENZRGY ABSORFTICN

The adoption of a witable fendearing system wil l—

netp 1o ensure smooth berthing operation. '

Hence itls imporiont fo give prgrdty to the selection DEFLECTION
of a fendering system that con actually g

reduce the whole berthing facility construction :

cost, Instead of simply choosing low-cost fenders.

2) History

in the eory days, vessels are mace of wooo

ond run by wind or humon efforls. There wos no

necessty 1o use special fenders. ofher thon Timber REACTION
fenders for berthing vesses. FORCE .
With the odvonced technoiogies ofter the industrial Z/_' /
revolution, vessels cre propelled by steam engines : ‘

or gissel engines. and null are constructed cut of O ,

steel in place of wocd. ‘ : DEF.ECTION
it becomes possble for lorger size vesses iohe
onsiructed with thinner and weoker hulls structures
with improved knowiedge n ship-building ond
ot minmmization

Due to Ihe lock of sulable lendering system.
lorge vessels were forced fo moor at anchorages
ond corgoes were fransfered by small ooats or
borges. Alternctively, the lorge vessels hod 10
berth alongside with streng hull construcrion. With
the deveiopment of maoss trarsportation, |t was
important to develop fendering system 1o encble
vesses to berth clongsice of the quay,

Cylincrical type rubber fenders wos developed In
e 1940's, which cliowad vessels to berih diractly
af the whorvas. However ihe cylindrcol fender is
aasty damoged becouse It 4 installea by chains
and shackles, and has ¢ high reaction force.

o overceme the obove defects, V-shape
fenders were developed cofier some rasecrch
and development warks dane by the relevant
outhorities, together with fender manufecturing in
Jopanin the 1940's.

DERECTON



Vathape fenders are anchored drecily onto

the aquay walls instead of sacuring chains asin

the case of cyiindrical fenders. It offers batter

durabliities and energy absomption capocily BEACTON
with lower reoction force as compared with FORCE
cylindrical fencers.
After 1960's, the researcn ond development 0[

warks continusd to davelop more ideal fenders

for eoch ingividual speciol reguirement. /

Today, with the comect applicaticn of the f——————— DERECTION

suitable fendering systems from various kinds 5

of fencers, construction costs of berthing are =

nationclized. : REACTION ;

You con select suitaoble fenders to meet your y’f\ -1 FORCS S
requirements. for berthing of small boots to | | 3 pmrt

super fanker. from cylindrical type fendean V-

shape fenders, improvec V-shape fenders ]

circle fanders, Improved crcle type fenders, e peRsCTON
fenders with staeal frontal panets, pnaumatic or 0o

foam type flooting lenders, tugboot fenders.
roller fenders, and simple D or square shaped
fenders.

3| FENDER TYPES AND CTHARACTERISTICS
3-1) Choracteristics of fenders

The choracteristics in tarms of parfarmences of

rubber fenders are expressad by:

A) Energy obsorption: E (Tonf - M)
“Roted energy cbsorption” is the amount
of energy absorbed by the tender when it
is comprested 1o the rated deflaction.
It k& given by area undear the reaction
defisction cuve. ' v

B] Reocction force: R [Toni)
“Rated recction force™ i the reaction
force comresponds 1o rated daflaction,

C| Rated deflection: (%)
“Rated deflsction” is the most efficient on
the ralation between ensrgy absorption
volue (£) and reaction icad value ®, that
it the geflection gt which the ratio o Eto R
mokes tha moximum velues (E/R),

D) Hull pressure: {Tonf/m®)
"Hull {surfoce] pressure”™ & the
force monsfersd 1o hull (per  sq.
meter) of a ship from the fander
Hull [surface| pressure = (reaction forcs)/
(contoct oraq).

REACTION R —»
Energy ADtorplian E —

FR.i-1 Performantce Cuve
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3-2) Types of fenders

During compression for some fenders, the relafionship between deflected in Fig. 1-1, whie Fig.]-2
depicts the performance curve of the other fenders. |Deflection is sxprassed by a ratio 1o haight of
fender),

Buckling (Constant Reoction) type fenders having the performance curve as shawn in Fig.!1-1 will
have areaction ioad that suddenly rises comparatively as a resull of elastic compressive deformation
in the initial stoge of deflection. However, when the reaction load reaches point A it teands to remain
almest constant within a cerlqin zone regordisss of increase in deflection once slostic buckling
deformation has taken place. It the deflection progressas further, hollow section of tender will ba
closad and elastic cormprassive deformation vill be rastorad rasulting in a sudden risa In reaction
kad.

Fenders having the performance curve ¢s shown in Fig.1-2 are the constant elastic modulus type
fenders, and hallow cylingrical fenders will fall inte this categary. Approximatsly in proportion to
increase in defleciion. the reaction load will gradually increase and then syddenly rise afterit reaches
point B where the hollow section is closed. In this cass, similor o bucking type fander, The deflection
corresponds to paint 8 (see Fig.1-2 for the prescribed defiection).

REACHONR —
Energy Absorpiion £ —

S o §
- !
[

Daflechon —

Hg.1-1 Performance Curve

REACNONR —
Energy Absorption £ —

"

[
Deflection ==

Fig.1-2 Performance Curve



HICOR
DESIGN DATA COLLECTION

1] BASIC ITEMS FOR FENDER'S SELECTION

A) Berihing energy

|  Allowable recction force from fender to the structwre
C) Allowable hyl [surface] pressurs
D) Position and oreg to be protacted by fendering syslem
E] Noiural force (wind. current. wove)

2| REQUIRED INFORMATION
{*: important}

=
O
=
O
i
0
(&
«
*

<
[a)
=
v
v
V)
o

2-1) Vessels (refer to chapter 3.1): vessel

Al Tyoe*
 General cargo, Qil tanker. Container camier, Buk carrier, Fany boal, Passenger boat,
Work togot. Tug boot, War ship.,

B} Weight*
: DWT, DPT. or gross fon
C) tength
 Looc orlpp
D] S8reccth
E] ODroft

G) Free boorg

2-2) Berthing facliity (Berthing structure)

Al Type*®
: Whard, Jetty, Piar, Dolohin or Pontoon
B) Structure

! Pile fype or grovity type
C) Elevation*
: Top deck |plotform| level, High water and Low waier level.
For existing quay struchure, the fcliowing agditional information ara raquired:
C *Spoce for fender installotion with its elevafions from sea water evel.
Ef *Horzontal cliowobie force acting on the sfructure,

2-3) Natural condition

Al Wind: Direction ond speed
8] Cument; Direction ond speed
C] Wave: Heighi, period cnd drection
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DESIGN OF FENDER SYSTEM
I] VESSEL

As a general rule, one should use the actual iength averol
volues of tha ship 1o calculate the berthing l |
energy. However, In some coses whare the ~—=t="1

actual values are not known. one can refer fo E ""'é

the oftached "Appendix T TabieC-1" on Page ~ ==
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16 showing the typical shin's measurements s -
given oy the PIANC 2002*.
modied Brapdih
. ] o ey
| ¥ H
] freaboorg
v
QR ! [ | moded degin
&t Inad ntloss |
O?;a' l araf |
[ I | ]

Usually, ships are bulll according 1o the stondard sets of dmensions and corrying capacity.
The terminclogy used ara defined as follows:

Gross Tonmage | GT (ton) TO0! vaume Of vasse and Corge. I & cedvad by dividing the
rotolinterior copocity of o vasse! by 100 cuble fest

et Tannoge NIjten] | Yorol voume of corgo that oon ba comed by tha vessal

Dispiccement Tennage BT [1on] Tetol wesghi of fhe vessel and corge when the ship is koged
o draft ine.

Dead Weight Tannoge DT Jon| Weigh! of cargo, ful, pomsenge:. crew ans food on fhe
vese|,

ughr Waignr LW [1on) VWeight of ship.

Barhast weignt 8w [ton} Weight of ship ond woter coded fo the haid or boiiost
campantment of & veswss! o improve ity stabiity offer it hoy
dschogad ifs cogd.

Lerngth pfship Les ot Log [m| | The lengtn fom the top of tha bow to tha end of the stermn of
o shig.

| Breodthaf ship. 8 Im The cishancs oéras e paralel section of the s of o shio.
LoGoec Drofi 2 (m) The gistance fram tha water sirface 10 ths kasl of the ship
! whan e $nip s looded 10 the lreapoard mark.

Light Draft db m) The distancs from the water sirface 1o the keel of the ship.

when e ship is ot light.
| Cepth of SHig l D.{m) e actual Death of ship.

Note: PLANC® | 2IANC Woreng Grovp MorCom WG3E3 Guoelings for the oesign of Panger Sysrams: 2002
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2] BERTHING ENERGY
2-1) Berthing Energy

Effeciive berthing energy is colculated os follows:

-
i
—
w
o
LV
o
g
o
=
'y
w
.
-
=
n
)
Qo

Mo \2
E= 28 Ce.Cm. Cs. Cc.
where;

E :Effective berthing energy (ton-m)

M Displacemeant tonnoge [fons)

¥V : Berthing velccity {m/sec]

Ce : Eccentricity Coefficient

Cm : Hydrodynomic Mass coefficient

Cs :Softness coefficient (Generally accepied ceefficient 1.0)

Cc : Berth configuration coefficient {Generally cccepled coefficient 1.0}

O .. open type [pier type)

it BEthire X ... ciogaa type {sheet piis type. grovity type)
onsit inaliaing alfest 2‘5 =2
= dgifficult berfing €
- high shaiering effect g - 0 x
c > 10 L) Q
S ardrary dfficult in perthing = ol °
& I shehering effact _E. w3 e .
2 : gl
- 2O, s moe. N @ .
B ecybeding -3 T LN Y
z lowes? shaitedngeftac E ° 'u\ﬂ:'o c = -
> e & oo ) o8 1 o'
easy ::am;ng: g s o °
righ sraired -t '
ONERISINIRTEC 0 015 030 045 040 075 §
apraacting vencity [m/es) - 10000 20000 30000 40000

SHODoeMen” Ionnage (it

g :Acceleratian of Gravity (7.8m/sec?|

2-2) Berthing velocity (V)

Berthing velocity Is one of the mest important factors for designing o fendering system.

Berthing velocity of vessels is determined from values of mecsure or from experience at existing
berthing fociity.

Generally. we would like to suggest folowing figures as designoted berthing velocity.

o| Good berthing condifions, shelterad. TN T ¥

b| Difficult berthing conditicns. sheltered. : ’“: , : ‘ | —P

¢} Easy berthing conditiors, exposed, % e — 1 ,T‘d : MRl

d| Geod berthing conditions, expesed. 2 00 ”b f :: e J
=4l la B e

e)] Navigetion conditions difficult, exposed, o) | [ - ':Q-:;:-;:—j?,
2 5 0 N W0

" B2
MYT in 1000 anne

* These figures should be used with caution os
they ore considered tc be high, Figirs 421 Desias barking valochy [mesn vaie] 23
function of navigation cenditiont ond e oF vassl

(Bratsmia ot <, 1997
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2-3) Hydrodynamic Mass coefficient: Cm
The hydredynomic mass ceefficient gliows the movement of woter oround the ship to be taken in

account when calculafing the total energy of the vessel by incraasing the moss of the system,
The hydrodynemic mass coefficient {Cm) may be caiculoted by the felowing equation.

CM=1+(2d/8)

=
w
—
o
>~
v
o
w
o
pr 4
w
[T
[T
(@)
prd
V)
7!
w
Q

2-4) Eccentricity coefficient; Ce

A ship mostly berths ot @ certair: angle. Therefore, vessel ums

simultaneousty at the time offirst contact,

Some of the kinetic energy of the ship is converted to tuming energy,

and the remeining energy is fransferred to the berth.

The eccentricity factor {Ce} represents the proportion of the remaining energy 10 the kinetic
engrgy of the vessel af berthing.

Ce=(K+RiXcosfy) /(K +R)

Centre of mass

f
,‘ Velocity vactor
’

Paint of impact

-~
nn

radivs of gyration of the vessel |depending on block coefficient, see below| {in m)
distance of point of contact to the centre of the mass (measured poralle! 1o the wharf)
(in mij

angle between velocity vector and the iine between the point of contcct and the
centre of mass.

-
"
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e " -

K=(0.19Cs+0.11)"Lpp and Cb-m 5

Whers: g
Cb = block coefficient (usualy between 0.5 - 0.9, see balow| =z
N = mass of the vessel (displacement in tenneas): =
L = length of vessel (in m): 0
B = breadth of vese! [inm}): =
D = droftof vessel (in m): >
p - dersity of water (about 1.025 ton/m? for sea water) =

Locking other datg, the following may be odeptad for the block coefficien!

For contaner vasiat 046-0.8

For generol corgo vessels ong Sulk corren 0.72-085

For tankens 083

For famias 0.53 545

For Ro/Ro-vassals 07-0.8
2-5) Softness Coefficient {Cs)

Part of the kinetic enargy of the berthing vessel will be obsorbed by elastic deformation of the vesseal
hull.

Csis genaraly token os 1.0
Csfor VICC is vsed cs 0.9
2.6) Berth Configuration Coefficient (Cc)

Tne berth configuration coefficient ["Cushion foctar”) Inclicates the difference befween on open
structure (e.g. piled [etty| and closed struciure |8.9. quay wall)

For open berth and comens of quay wall Ce is generally token oz 1.0

For [solid) quay wall under porallel gppraach Cc is generslly roken as 0.9

2-7) Abnormal Impact

Fenders hove to be caopable of catering for a reasonable abnermal impact, The following iabie
gives genergl guidance on the selection of fhe foctor for abnarmal impect 1o be opplied to the
design energy,

The factor of conomal Impact should not be less than 1.1

‘Type Of Berthimpoct | Vessel | Facior for Abnormal
. Impoct Appled fo
Berthing Energy [Cob}
Tanker and Sulk Lorges! 1.25
Corgo Imoilest 1.75
Coniginer Lorpest 15
Inctiet 20
Gereral Corge t.75
Ro-Ro and Feries 2.0 ot highar
Tugs Work Boots, alc, 20
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3} ALLOWABLE REACTION FORCE

The cllowgble reaction force from the impdc! of the ship is govermed by the desigred ialeral
resistance of the berthing structure, If the iateral rasistance is exceaded, the structure would

be damaged. (This reoction force would clso act on the hwill of the derthing ship. If the pressure
exceeds the hull resstance, the hull would be domaged.)

Therefore the fendering system must be designed such thot

REACTION FORCE IN FENDERS < LATERAL RESISTANCE OF STRUCTURE

It is important fo note ot the reaction forcs from the impoct of o ship is not o consiont value.

it varies with deformotion ond i representad by the parformonce curves of the profecting fender.
In design, different types and combination of fenders moy be tired out, 50 a5 0 oriva of o roted
reoction force below the allowable resistance of the berthing structure, Generally, the lataral
rasstance of dolphing and open piled piert are lower thon that of the more massive quoy wol
structures,

4) ALLOWABLE HULL {SURFACE| PRESSURE

4-1) Allowable hull (surface) pressure

The data is not ovatabile. In the design of fenders for gangerous corgo vessel such os ol tanker,
Allowable hul pressure ranges from 20 tons/m?.

There, however, ore many cases of tankers berthing on to the fender with surfoce pressure
exceedng 100 tons/m* without cny damege cf the hull

Type Of Vessel Hull Pressure kKN/m?
Container vessels 15t ond 2nd generation < 400

3rd Genergtion (Panomox) <300

&th Gereration <250

5th & &th Generation <200

=/< 20.000 DWT 400 - 700

> 20.000 DWT 40 <400

Oil Tanker

= /< £0.000 DWT <300

>-80.000 DW1 < 350

vLCC 150 - 200

Gas Carmies {ING / LPG) <200

Bulk Cormies < 200

SWATH

RO - RO Vessel These vessels ore Usuoly belted
Passenger Vassel

4-2) Actual values of typical fender

The following are the surfoce pressure of typical fender;

V-Shope + 30 -140 lton/m7)
Imgroved V-shape 140-120
Fleating type lender +10-25

Fender with frontal panel ; values caon be adjusted by changing the size of the frontal panel
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5) POSITION AND AREAS TO BE PROTECTED
5-1) Vertical Direction

The types of the fenders and its position at the quay must be determinec to protect anc absorb
the berthing energy of ol types and size of vessels at all possible fiaal range.

FENDER WITH
FENDER FRONTAL FRAML
FENDER N k|~

2 Nz 2 3 7S |
3 ;'/2 3 7 i 2
s = =3 > 3 .’ A > 2
g F Z 3 = : 4 ‘
= - b : 2 - 3 - -

e 4 P T L : ‘ -

i 3 | 3

|
|

5-2) Horizontal Direction

The interve! of the fendears must be determined 50 0s to oveid direct contact with the guay wall
under the desgnad berthing ongle and designed deflection of ihe fenders.

1} Continuaus Wharf
[* Refer to ITEM 7} " FITTING INTERVAL OF FENDER"

FENDER

Ll

2] Dolghine Wharf

| FENDER

=
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&} NATURAL FORCE

é-1) Wind Force
The wind force acting on the ship in moorcge shal be datermined using an cppropriate method
cf Calculotion, in general, the wind pressure is calculated by the /7\
folowing fomula (refer to FIG. 3-10) A\
N\ \ \\
I . a . n \\\\ \ i
R1=5 peC e Ui (A scosd + A v4in'g) \ ¢ \, 3
N\ N S
N\
P \ \.V/\f\ \
where : . /NS
R1 : Resultant force of wind pressure (kg| 3 -._3>(’\
P : A density (= 0.123kgs*/m’| BN g
U :Wind speed (m/s) N\ \\
A. : Arec of projeciion of the front of ship obove woter surface ¥ \
(m?) R
A, ; Arec of projection of the side of ship above water surfoce X \51
(m?) o NS

8 ; Angle of the wind direction to the canter line of tha null [dag)
C ; Coefiicient of wind pressure

General Corgo:
C = 1,325 - 0.05c0s526 - 0.35c0s48 - 0.1 75coss8

Passenger Ship:
C=1.142-0,142c0529 - 0.3&7cos4d - 0.133cossd

Qil Tanker
C=1.20-0.083c0s26 - 0.25c0348 - 0.177cos48

6-2) Current Force

The resultant force due to the cunrent in the direction of the ship sde is calculated by the following
formulo:

R2=05ep00 CoVinAs

where |
R2 ! Resultant force dum to the current kal)

P :Seawoter density (= 1.025ion/m3| R
C . Coefficien! of fluid pressura 60 C=1mvag 2 Vad
Vi Current speed (m/s) -
As® :Ikmrez)c of ship side below the draft ins 501 é%n%mm
4.0
6-3) Wave Force il

The wave forces ocling on the mooring ship 20
can be colcuiated by oppropriate methods
such as the source methed., the boundary 10
elament mathod, he finite element method, '
and the strip methoad which s most widely used g 4 .
for ships. 0 20 40 &0 80 100 120 140 140 180
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7) FENDER SPACING

A ship berths ot @ certaln ongle and contacts with the berth of certain point of bow Or stem
of tha ship.

The fitting fender spacing should be determined Gt o point where ships do not crosh duwing
berthing.

At a suitcble spacing, the following table & infroduced In Technical Note No.30. Japan,

Water Depth Fander Spacing
-4 ~-6m 4-7m
-6 —-8m 7= 10m
-8 ~-10m 10~15m
The folowing equation cen be used for determining the maximum ¢
fender spocing J

r/ 1S
L=2VF-(r-h) R
where | _’_._,.;[f'" i
L : maximum fender spacing (m| ",' s | —
¢ : bent redius of bow side of ship (m) = [ - =
h : Helght of fenders when effective berthing energy obsorbed (mj -

If the Information of G bent radius of boord side is not ovailoble, then folowing equotions offer o guideline
10 the bent radius.

General Carge - e Tonker, Ore Carrier

500 DWT - 30.00C DWT DWT 5,000 DWT ~ 30,000 DWT

Bow 5%:logr=-0.853+0.640 og [DWT) Bow &° logr=-0.541 + 0.560 log (DWT)
107 1 log r=-1.055 + 0.850 log [DWT) 10° tHegr=-0.113 + 0,440 log (DWT)

* (DWT): Dead weight Tonnage of Vessel
{ / g G

30,000 DWT ~ 30,000 DWT ~

Lpp? B Lop? B

R= “ R= L e

168 4 168 4

=
w
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8) DESIGN EXAMPLES

(1) Example 1

i) Design Vessel
Vessel Type Generol Cargo
OWT {ions; 15000 1,000
Loa jm) 154 67
Lop [m) 147 &2
& (m) 23 108
O m) 13.1 58
o (m| 10.4 39
vV (mfsec) 013 0.25
Rarthing Point 1/4 peint 1/4 peinit
Eccentricity Coefficient 0.5 0.5
i) Facility
wharf Length ¢ 180 meter
continuous face
HW.L. r+ 20m
LW.L t4+0.3m
Top elevation of deck & +3.0m
ili) Berthing energy
DWT (ton) Ws(ton) Cb Cm Ce V (m/sec) 8/E (tanf-m)
15000 21600 0592 1834 05 Q15 227
1,000 1,690 0.63) 1808 0.5 025 49
iv) Selection of fender
HV type fender moce! (HVaDOH x 200040 [HI] +3.80
Parformance Fendsr Height ; 0.600 meter - 100 7 <3
Rated Deflection : 52.5% 25 | 4
Reaction Force 1 99.5 Tonf g v =17 \VE00M X Z000L (K1
Ensrgy Absorption : 25.1 Tonf-m > 22.7 Tonf-m a é
Surface Prassurg 1 73,7 Tonf/m?* | & |8 TLwL40y X203 4

Relation of fenders & vesselsat LW.L

In the cose of 1.000 DWT's berthing at LW.L., the coniact

length of vessel 1o fenderis 1.4 meter

[=1.9-05).

The energy abscrpficn of 1.4 meter length of fender &
17.4 Tontm/1.4 m > 4.9 Tonf-m.

=

p—
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v) Fender Spacing a
-
Piease refer fo data below for moximum spacing. <5
O
vesse - 15,000 DWT 1,000 DWT 4
Bani Rodius ¢ rim) 45 8 g
Fender Heigh! ¢ H(m) 0.4 0.6 -
Fender Deflection : di(m) 0315 0.138
(52.5%) [23%)
Deflectad Fandar Halght : him) 0.255 0.442
Max Spocing : L (m) 10,1 53

We wouid recommend 5.0 meters of fender spacing as 10 cccommedata the minimum vessel fof
1,000 DWT

(2) Exomple 2

i) Vessei
DWT lions) 40.000 2000
Ltoa jmj 194 B3
lop M) 182 7
8 (m) 28.4 13.1
Dim) 58 72
9 {m) 4 &9
Y {mi/sec) 0.12 020
Barthing Point \/4 point 1/4 paint
Eccentricity Coaflicient c.8 0.5

i) Facility

Wharf Length : 250 meter continuous face

HW.L :+3.5m

Lwl +03m

Top elevation of degk +45m

Bottom elevation of deck -+ 2.5m

iii) Berthing energy

DWT (ton) Ws(lony Cb Cm Ce V{m/sec) B/E {tonf-m)
40,000 48586 0804 1.803 Q0.5 0.12 32.2
2.000 3250 0641 1772 0.5 0.2 5%
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iv) Selection of fender

= Wrong Selection =

If we select the fender only basing on the ceiculoted berthing
energy 32.2 Tonf-m and given space for fender instolation, following
SH-Fender can be selected os one of the fenders to be Instclied,
Type of fender : SX1CO0H X 15000 [H3)

Performance Ratad Daflaction . 52.5%

Reaction Force 1829 Tonf
Enargy Absarption : 34.8 Tont-m > 32.2 Tonf-m
Surface Prassure . 4% Tonf/m?®

From ihe gbove, ihe smaoll vessal, 2,000 DWT has no contact with the fender. Therefors. the

selected fenderls not svitoble tor this epplication.

= Good Selection=
Alternative

Type of fender : CSS-1150H (F2)
Performance Roted Deflection : 52.5%
Reaction Force : 76.3 Tonf

+38.6 Tont-m > 32.2 Tonf-m
1 7EmWx35mL

Energy Absorption
Frantal Frome

= Good Selection =
Altemative 2

Type of fender

Parformonce Roted Deflection
Reaction Force

s SX 600H x 3000 (H1)
1 52.5%
1 14% Tonf

L

g v L Frontal Frome
C =L W.L

| fi

: 37.6 Tonf-m > 32.2 Toni-m
: 74 Tonfim?

Energy Adsorption
Surface Prossure

|
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wr
ST, - v
Lo LA S Caofigsoee Limil, >
Type Tesc | Depis- | Lengih | Langth | Srmadih | Dapth | Mswmuen | Wind Lateesl Area Wing Front Aras pi
Weight | cemem W
Tonnage COrvarall PP Drafl :czs
() " (m) (m) imi (m) m) {m% (m7) e
TyllLops Balast |Futlosa Salas o
Condnon  Condition | Condlion  Conciion O
Gereral 1,000 1680 67 a2 1038 .8 38 278 42 83 £a >
Cargo 2.000 3.260 & ” 131 7.2 ig 475 541 1ot a2 )
Shp 3.000 4,720 o3 38 147 8 26 547 708 132 ‘B2 n
so00 [ 7820 m 102 183 o4 86 750 293 188 248 o
7,000 10,800 123 118 1848 0.4 TA e22 1240 237 o7
10,000 14,800 137 128 205 118 a3 1180 1570 294 362
15,000 1,800 1% 147 230 1 835 1480 29050 1 480
20,000 28400 170 151 248 143 0L 1,180 2798 4686 €85
30,20C 41,800 1493 183 27.8 182 112 229 3350 3% &
40,006 54,500 211 20 3.2 ma 130 2700 3040 ™0 a5
Buk 5,000 E.520 1o 101 ) ) 62 262 g10 zz1 245
Carnine’ 7,000 8520 120 111 17.2 95 68 185 1.080 250 =7
16,000 13300 132 124 18.2 106 .7 w30 1,320 26 30
<5.000 19500 149 140 e K &8 1.100 1.630 332 a1
20.000 2700 181 152 23.6 130 94 1,240 1,800 ] 4
30,000 37700 181 17e a0 147 1048 1480 2,360 48 =
sO000 | #1100 209 200 323 7 124 1,830 3,060 818 723
70000 | B40M 2 21 23 162 137 2110 3,560 -] 545
100000 | 115000 258 448 392 211 152 2480 4 460 E£9 100
120000 | 173000 287 278 445 233 171 2320 5,82c n 1218
200000 | 227000 3n s any 258 186 3.300 6,430 el 1353
280,000 | 280,000 332 324 $z2 T 198 3830 7,240 @8 1540
Cerlzner 700 10.720C 123 14s 203 98 1.2 1480 1,680 330 44
Ship™ 10.002 15,400 141 L3z 224 113 8.0 1.880 - 410 535
15.000 22200 166 | 250 133 2.0 2,480 2,560 324 51
20,000 28200 186 175 v 144 9.9 3050 3,070 825 LA
25000 .70 p{rx 191 2848 183 106 3,570 3820 tali 87U
30.000 43.000 2'8 05 02 175 AN 4,080 3850 an 850
&0 000 53,500 284 M 323 194 122 4570 EREN 8% 1100
50,000 &8 800 266 vy 23 218 13.0 5810 5430 1.080 1,250
53,000 83200 288 an W»5 230 138 5810 €020 1220 1.370
Oil 1,000 1,660 Ll == 102 25 a0 10 80 [ 85
Tankar 2,000 3.070 76 72 128 7 49 %0 422 18 128
3,000 4,820 (14 a2 143 G& B8.& 31 538 144 156
5,000 7.300 (3 a7 168 Ta g4 457 TS 4 207
7,000 10,200 RRL) 108 186 L&) 71 604 835 216 249
10,000 14,300 127 21 208 w0 T.5 658 1.080 255 3o3
45,000 21,000 144 138 238 1.8 EQ 530 1.3 3 arns
20,000 27,700 158 151 58 t28 ed 1.010 1.550 358 a3
30,000 A0, 800 180 173 282 a3 me 127 2480 430 52
50,000 6E. 400 an 204 322 TR 128 15%0 2,830 £48 ™
70.600 81,600 235 227 36.C 989 139 204 3480 £a2 el
100.000 | 929.000 20 254 428 2% 154 2490 4270 7E1 foen
180.000 | 190000 253 230 451 55 172 2120 5430 E20 1340
200.000 | 250000 27 38 526 287 1533 38N 6430 \,CéC 1570
300.000 | 365.000 371 k3 5.7 31 212 4500 5,180 1260 1870

*Excerptfrom “PIANC Working Group MarComWG33 Guidelines for the design of Fender Systems: 2002"
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Apoendx C. 186 G Confidence Limit . 75%
- :eoo Drspda- Lenghh Length | Breodth Oeath  [Maxdimum | Wind Laleral Ares Wing Front Aras
rv} ot
5 Type Tornege cament | Oweenll PP Oraft
5, ) W im) m) (m) {m) iml (m¥) (m*)
= Fulltosd  Balest  Ful Load  Belas
d Cordticn  Condton  Condition  Condition
= Ro'Ra 1,000 2120 73 56 140 62 a5 880 o70 2% 232
w Ship 2,000 4130 =1 86 186 B4 'Y 1,240 1,320 314 323
s 3000 | GO0 108 Gt B2 10.0 53 1,460 1,580 374 391
O 5,000 §E70 13 120 207 125 62 1,880 2,010 asy 437
=z 7000 | 18200 148 1ae 2.5 145 72 2170 2.380 341 583
] 10,600 16,300 169 155 246 170 &2 2.5¢e0 2,780 632 90
bt 15.000 | 26700 195 tho b 23 95 3.0%0 3.320 754 B36
o 20,000 | 23a800 213 20t 201 231 107 3,530 3,780 &5 =
30,000 50.600 =T 233 322 216 124 4260 4580 1.000 1150
Bamsnnpar 1,000 1,080 B4 80 121 ) 28 s 406 187 197
Shp 2,000 1,890 a1 78 144 E2 a4 74 770 251 283
3.000 2740 =} 86 160 T4 40 a0 1.0C e mn
5.000 4,320 112 102 18.2 5.0 43 1,330 1420 3n 335
7,000 5,830 125 14 18.8 102 85 1,740 1,780 428 444
10.000 8,040 142 128 218 1.7 (13 7220 2250 458 518
15,000 11,800 [} 1248 238 137 5 2930 2850 ez &
20,000 14 500 180 160 257 15.3 a0 3550 1870 (] &0
32000 | 21,300 0 153 284 17.8 80 459 4 680 765 &8
51000 3600 @48 217 323 FAN &0 6520 580 G0 1,010
70000 45,300 278 243 382 25 80 B30 8230 1,140 L1
Ferry 1,000 123 67 &1 143 5.8 34 11 428 154 153
2000 243 oy 78 179 6.8 4z 655 685 274 r7al
300 350 &9 a1 183 7.7 48 73 a3 258 iz
5.000 597 118 110 213 3.0 55 %.220 1.250 330 a4
1,000 8310 134 124 7232 10.0 8.1 1.530 1.600 3ar 4048
10,000 1130 153 142 %4 "1 E) 1,540 2040 458 482
15000 | 17500 1y 184 bR 12.6 76 2,580 2630 558 S
0000 | 7330 196 183 w2 13.8 8z 3,100 3270 536 ET3
30000 | 45M 227 2z x4 188 9.4 4,070 4,310 N are
40000 | 459% 252 &6 B9 171 10.2 4,850 6240 880 440
Gas 1,000 245 7 6E "y 57 a6 Jee 465 143 150
Carrior 2,000 4580 a8 82 r % T2 5.7 a57 o7 185 219
3,000 6510 100 93 161 A4 64 765 5y<) 244 3
5000 | 10200 117 108 188 100 74 1.080 1,230 373 35!
7.000 | 13800 128 N 08 113 a1 1,280 1,510 3839 434
10,000 18,800 144 136 231 1239 a0 1,800 1,870 474 527
15,000 27,000 154 154 B0 148 101 2,050 2.350 583 658
20,000 | 24800 179 159 284 %65 118 2,450 2840 595 7
30,000 | 49,700 23 182 320 1890 123 3.140 3,830 870 951
50,000 | 78,000 <1 22 37.2 28 123 4,280 4,840 1.9% 1.270
70,000 | 105,000 233 257 412 237 123 5,270 6.060 139 1530
100,000 [ 144,000 = 289 ase 82 123 §,560 7,540 1580 1.850

") Full Load Conditian of Wind Lateral | From Arsas of 107 carrier dant includa the aruas of lags an dark
**} Full Load Candition of Wind Cateral { Frong Arges of Container SNps nclude he areas of containers on dask:

*Excerpt from “PIANC Working Groeup MarCom WG33 Guidelines for the design of Fender Systems:2002"
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Acpendin & Tobie C-2 VESSEL DISPLACEMENTS. Confidence Lisits 0% 75%. 55%
“?:“’; t Displacement “l?:;‘:“ Dispiacement =
g | -
Type Tomnage Type Tornage >
it {1 (t) {1 :
5, 5% 5% 5%, 5% W, o
Genaal +,009 1080 1880 125 | Rofo 1,000 1870 ZA70 2540 z
Cago 2,000 3040 3280 3240 2,000 2,730 4,160 ¢ 520 .
St 3.000 4480 4750 5210 3.000 5,430 &.can 7010 ol
5,000 7.210 7,680 BA4D 5,000 8740 9570 11.200 -
7, 2.200 10,800 11,50 1.000 11,800 14200 15,50 O
10,000 13,000 14300 16,200 4C,000 16,500 18300 21300 4
15,000 20300 21800 23,700 ‘5 24,000 2700 31,000 o
20,000 26,200 22400 31,000 20,000 $1.300 34,200 41,400
30.000 39,000 41600 45300 0,000 42,600 ) 200 88 80
40,009 51,100 54 500 58,600
P panger 1.000 a8 1,000 1,30
Buk 5.000 8740 6200 T80 2,000 1.580 1510 2,500
Camer 7,000 8270 2520 3 880 5,000 2370 2740 3,50
16,000 137203 13300 43,800 5,000 asae 4220 5,650
15,000 19100 19.600 20,300 7.000 4830 5220 1530
26.000 25,000 25700 26,700 10.000 A.640 3010 10,500
20,000 36,700 T80 29,100 16,000 8,820 11,800 15,000
0,000 30600 81,100 §3.500 26.000 12300 14,500 15,420
7C.000 $1.800 B4.000 87,200 30,000 17,700 21,306 27,900
100.000 115,000 118,000 122,000 0,000 27800 33400 82,000
150,000 188,000 173.000 73,000 76,000 37,800 25300 9,990
200,000 221,000 227.000 238,000
255,000 73000 290000 201,000 Femry 1,000 810 1,230 229
2,000 1,600 2420 43
Corzainer 7,000 10,200 10,700 1,50 3,000 2390 3530 5,590
Ship 10,000 14,300 15160 8,200 5,00 3840 5870 10,800
15.000 21100 22200 23,90 7.000 f420 8210 16,100
20,000 27 600 22200 31 400 10.000 7.770 1300 2590
25,600 34.200 33,100 28,800 18,000 11860 17,500 31,000
30,000 10600 43,000 46,200 20,000 15300 23300 42,39
40,000 55700 58,500 60,800 30,000 280 34500 9,000
0,000 & 500 §a.200 75,200 40.000 0300 45800 #3,500
0,000 79100 83200 86,400
ol 1,000 1,450 1580 18 | Gas 10000 2.2100 2420 2,910
Taroar 2.000 2810 307 3400 | GComar 2,000 4020 4,550 5,370
3,000 4140 2 5130 3000 550 8530 7.650
&.000 6740 T30 8,330 5,000 8.100 10.20 12,000
7,000 2300 10.200 11,500 7.000 12200 15200 18,200
16,000 13,106 14,30 18,200 10,000 18,500 18900 22,200
15,000 19200 2100 23,000 18,000 22100 27,000 21100
20,000 25300 27700 31,400 20,000 31.100 34,500 40,500
30,000 37.200 0500 48,900 0000 &3 400 48,700 53,500
50,000 S0ECC 55400 75,500 20,000 63700 TH000 1,600
70,000 §32800 a4 .30 104,000 70,00C a3 000 +0%,000 124,000
100,000 118000 129,000 148,004 100,000 128000 144,000 169.000
150,000 174000 120000 216,000
200,000 22300 250000 264 000
200,000 347 000 488,000 419,000

*Excerpt Irom “PIANC Working Group MarCom WG33 Guidetnes for the design of Fender Systems:2002
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Introduction

n recent years whie the economic blocks have expanded incraasingly wider, the maritime cistrioufion
indusiry has entered inte the era of high-speed distribution in large quantifies, in which lorge=cale
container ships ara loking the Initiative. Accordingly, mc development and procuction of lorger and
faster vassals has raised the demand for lighter welght of the hull struciure. This hos alkso affacted how o
fender should serve as a crucial supporter in ansuring scfe moaings of ships: as a result, the main streary
has baen shifting from the conventional typas of fenders 1o the ones with higher absorbed energy ang
with lower reoction force. These allow less shock ta be hansmitted 1o the culer plank of the hull

Conventionally, fender matericls have besan selected with priority :;w‘u !0 whether or not they have
sullicient abifity 1o absarb the enargy coming from o mooring ship. With progressing compeétition Cfﬂnr’ug
haroor operators, howaver, there hos been a growing ltendency 1o ploce more priority over the cause r
daomage 1o the hul struciure.

In particular, ro select fendensintendsad for large scale container ships. consicarations such as o "allowobls
null pressure”, “fiexbility to widely-opened flore of he or “eqsier momteran-__ check to importent in
addition to the convenfional reguirements™ ebscrption of the oeftv""g »:—;"m:;') . relation between the pier
strength ond the fender’s reaction force" ang “durabi iity of the fenc The "Circle Fender with Fronio
Panel” is furnishad with frontal frame whaose front surfoce 5 covered with the resin sheet that allows o low
co-e.‘ﬁ.,uem of friction, For g permissiole suriace pressure o-’ rhe hut structure, surface reaction force of

the fender {ton/m| can be adjusted smply by regul c“'j he size of the frontal ponel, For “Aexibility to a
fiore ongle of the hull®, it employs ¢ structure that engbles the ,z-?"ﬁmk d load 1o be received on ifs fict

oortions. The Circle Fender with Frontal Ponel, whose 'u;bers cture has no directwill suffer from ubbings
or flows. This fender which Is designed appropriately, con give e cellent durability to olow a service ife of
cbout 15 yecrsonly by cpplying o simple ond ecsy mointenance check on the product.

HICOR
MANUFACTURING
CORPORATION
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TOLEDO POWER PLANT JETTY,

TOLEDO CITY, CEBU
HICOR CELL TYPE FENDER
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Velocity Factor

0.1 mises VF

0.12mises VF

Gamisec VF

R/F E/A

RIF

ElA

RiF A

0968 0567

0.882

02 | 024

! ':m’» 098

| ass

! va.

0.981

Tiges | o]

1023 1022

1.04a1

987 |

ooer | icas | toss

1042

1024 025

[ 1350

0367 | 0968

1250

0.947 0.945

T o981

1043

0980

024 | 1025

1.043

1480

:;’W ":?-.Q.m’.- Al

1024 | 102

1043 |

104 1

1600

095 | 0964

0.930

1024 1.026.

|m

0980

1024 | 1028

1043

1800

0.980

02¢ | 102

1044

0964 | 09e4

0980

| 124 | 1o

304 |
1044

0.948 0.963

0964 | 096 |

0580

£

0388 0963

0.980

028 | 1,02

1044

1025 | 1027

1 0ee

Energy .



SO0H E F3 F2 Fl FO
- |E/ALKN-m) 17.8 21.4 255 30.5 3.4
R/F[N| 78.3 93.5 111 133 159
1 E/AN-m)| 185 220 263 314 37.5
RN 80.6 $6.3 115 137 163
5 E/A(KN-m| 19.0 2.7 27.1 323 38.6
| R/F{kN] 83.0 99.2 118 14 168
a E/ATKN-m] 19.6 234 279 333 397
RIFkN] 85.5 102 122 145 173
4 E/A(KN-m] | 202 24.1 28.7 343 40.9
R/FIkN] 88.1 105 125 150 179 |
5 |E/A(KN-m| | 208 248 2.4 35.3 45.0
RIF(kN] 90.7 108 129 154 197
BOlt Size: X4pCs M20 M2 M20 M20 M22

£00H F4 F3 F2 Fl FO
0 | E/AKN-m) 30.9 349 44.0 524 62.8
| R/FIkN) 112 134 160 192 _ 229
i E/AKN-mM) 31.8 380 45.4 54.2 &4.7
_R/FkN| 116" 138 165 197 2364
2 E/AKN-m| 32.8 39.1 46.7 55.8 66,6
RIFIN| 119 142 170 203 243
3 _E/A[KN-m)| 338 40.3 481 57.5 58.5
R/FlkN] 123 147 175 209 250
4 CE/A{KN-m| 348 41,5 49 4 592 70.7
R/FIKN] 126 18] 180 216 258
5 E/A[KN-m| 358 42.8 Sl 8§10 77.7
R/F(kN] 130 156 184 222 283
Bolt Size: X4pcs M22 M22 M22 24 M24

wegne X0



800H Fé F3 F2 Fi FO

0 E/ALKN-m] 73.1 87.3 105 125 | 49
RSF(KN) 200 239 283 341 407

) E/A[KN-m) 75.3 89.9 108 129 153
RIF(kN) 206 246 294 351 419

P E/A[KN-m) 77.4 $2.6 111 132 158
R/F(KN) 212 253 303 36 432

a E/AKN-m) | 799 95.4 114 136 | 163
RIF{kN) 219 261 312 372 445

4 E/A(KN-m]| 823 98.3 118 141 1468
R/F(kN] | 225 269 321 384 458

5 E/A(kN-m}| 848 102 121 145 184
RIF{EN] 277 331 395 504

Bolt Size: Xépcs M22 M22 M22 M24 M24

wWaigt iSg

1C0CH F4 F3 F2 Fl FC

o | E/A[KN-m] 143 171 204 243 290
RiF[kN] 313 374 446 533 836

1 | E/A[KN-m] 147 176 210 251 299
RIF(KN] 322 385 450 59 655

z E/ATKN-m| 152 181 214 258 308
R/F(kN] 332 396 473 565 675

3 E/A(KN-m} 156 187 223 266 317
RIF(kN} 342 408 488 582 495

4 E/AKN-m} 161 192 225 274 327
R/FIXN| 252 421 502 400 714

5 E/AKN-m)} 166 198 236 282 359
R/FIZN} 353 433 Si7 418 788

Bolt Size: A6pCs M30 M30 M30 30 W34

Wesnt ey
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1150H F4 ) F2 Fl FO
o E/A[KN-m) 217 259 309 349 44)
R/F[kN) 414 425 590 705 842
| g&kN-MI 224 z67 31¢ 381 454
RIF[kN) 426 S09 408 726 B&7
2 E/AKN-M) 230 275 328 392 443
R/F[kN) 439 524 626 748 893
o E/ALKN-m) 237 283 338 404 482
R/F{kN) 452 540 445 770 920
4 E/A(KN-M) 244 292 348 416 494
R/F[kN) 444 556 444 793 947
| E/A{KN-m) 252 300 359 428 546
5 —
R/F| 480 573 &84 B8i7 1042
Bolt Slze: Xépcs M30 M30 M3s M3é M3&

Welg: TRy

1250H F4 F3 F2 Fl FO

o E/A[KN-m] Z279 333 397 474 5464
R/F(KN] 437 584 597 833 995

I E/A[KN-m] 287 343 409 488 583
RAF(KN) 504 &02Z 718 858 1024

5 E/ALKN-m] 254 353 421 303 400
R/F[kN] 519 &0 740 884 1055

B EfALKN-M) 304 363 434 518 418
R/F(kN) 534 4638 762 210 1087

R  E/ATKN-m) 314 374 447 534 4637
R/F[kN) 550 4657 785 937 1171¢

5 _E[Alki*m] 323 386 460 $50 701
R/F(KN) 567 477 209 G6é 1231

Bolt Size: Xéncs M30 M36 M36 M3& M3&

weTT. 1 5Kg



Weegtt! 33509

C381450H Fa 3 F2 Fl FO
0 E/AKN-m) 434 51% 61% 739 883
R/F(kN} 658 786 93¢ 1121 1338
1 EJAKKN-m) | 447 534 638 781 $C9
RYF{kN) 678 510 967 1155 1379
5 E/AKN-m) | 461 S50 657 784 §36
R/F[kN) 498 B34 996 1187 1420
3 [E/AKN-m]| 475 S67 77 808 Fé4
R/F(kN] 719 859 1026 1225 1463
4 E/A[KN-m] 48% 534 637 832 P93
R/F[kN] 741 B85 1057 1242 1507
5 E/AKN-m]| 504 &01 718 857 1093
R/F(KN] 763 F11 1ces 299 1657
Bolt Size: X6pcs M35 M36 MaZ M2 M42
600H

Vet NG
CS31400H F4 F3 F2 Fl Fo
0 E/AkN-m) | 583 496 831 552 1185

ET 802 557 1143 1365 1630
: E/AGN-m) | &01 717 85% 10 1221

RIFIKN) 825 986 | 1177 1 1679
2 E/AlN-m) [ 819 732 882 1053 1257

RIF[KN) 850 1015 1213 | 448 1729
3 E/AlN-m]| 637 761 %08 1084 1295

RIF{kN] 876 1044 1249 1491 1781
4 EfA[KN-m] ) 784 738 1117 1334

_R/FIkN] 302 1077 1287 1536 1834
5 E/ARN-m] | 676 807 P64 1150 1467

RZFIkN] 929 1118 1325 1582 2018
Bolt Size: X8pcs M3 M3é M3 Md2 M42 |




=

prioe

1700H F4 F3 F2 Fl FO

o LE/ARN-m) 499 835 97 1190 1421
R/FIkN) 205 1081 1290 154] 1840

| E/A{KN-m) 720 840 1027 1226 1463
R/F{kN) 732 1113 1329 1587 1895

5 E/AKN-m) 742 B8 | 1057 1262 1507
R/F[kN] $60 1146 | 1387 1635 1952

3 EfA{KN-m) 764 912 1089 1300 1552
R/F[kN] 987 1181 1410 1684 2011

i E/A[KN-m] 787 739 1122 1339 1599
R/F[kN) 1019 1216 1452 1734 2071

5 E/A[EN-m] 810 48 1158 1379 1759
RIF[kN] 1049 1253 1496 1784 2278

Boit Size: X8ocs M34 M36 n42 M42 M42

NNt 31500

At o
-—

Covg
1800H F4 | F3 F2 F1 FO

o EfALKN-M] 830 | F50 1183 1412 1686
R/F(kN) 1015 1212 | 447 1728 2063
i | E/A[KN-m] 854 1020 1218 1454 1736
R/F(kN] 1045 1248 1490 1779 2125
3 E/A[eN-m] 880 103] 1255 1458 1789
R/F(kN] 1076 1285 1535 1833 2189
3 E/A[KN-m] 906 1082 1292 1543 1842
RIF(KN] 1109 1324 1581 1888 2254
4 E/A[KN-m| P34 1115 1331 1589 1897
R/F(kN] 1142 1344 1628 1544 2322
5 | EJA[KN-m| 952 1148 1371 1637 2087
R/F(kN| 1174 1405 1677 2003 2554
Bol! Size: X8pcs 42 M2LZ M&Z 48 M43

Waight, 43508Q
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o —1 ] ..:_ (o :- el
wlgYh 284y
200CH ? F4 F3 F2 ‘ Fi FC
5 EfA(KN-m| | 1137 1358 1621 1935 2311
RIF{KN| | 253 1498 1788 2133 2547
| EARNm[[ 1171 1398 1670 1954 2380
RIF[KN) 1290 1541 1840 | 2197 25623
2 E/AKN-m) 1208 12440 1720 2053 2452
®/FIkN) 1327 1587 | 1895 2263 2702
s [EA[em]] 1247 1483 1771 2115 2535
{ R/F[KN) 1369 14635 1952 233\ 2783
4 E/AlKN-m] 1280 1528 1824 2178 2601
R/F[KN) 1410 1484 2010 2401 2867
5 EfATKN-M] 1318 574 1879 2244 2861
RIF(kN] 1452 734 2071 7473 3153
Bolt Size: XBpcs M45 M48 M48 M54 M6 |

Yoeut Taian

75500 | Fa 3 2 i /@

‘ E/AKN-m} 1618 1931 2306 2753 3285

RIF(kN) | 1586 1893 | 2261 | 2700 | 3324

. [EARNm]| 1666 | 1985 | 2375 | 2836 | 3388
RIFGN) | 1633 | 1950 | 239 | 2781 |

o |EAINm| 1716 | 206 | 2ass | 2921 | 348

RIF(kN) | 1682 | 2005 | 2395 | 2844 | 3420

—TErARNw] 1768|2110 | 2520 | 3009 | 3593

3 CREkN] | 1733 | 2069 | 2470 | 2950 | 3523

. |[EAlNm][ 1821 2174 2595 3099 3700
RIF(KN] | 1785 2131 | 2545 3038 %%
s |EARN-m]| 1875 2239 2473 3192 4070
RIF(kN] | 1838 2195 2621 3130 3991

Boit Size: X10ocs M43 M4g MAS M54 M54
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_2000H_ ] __F4 F3 F2 Fl FO
EFALKN-m) | 1137 1358 1621 1935 231
| RIF[KN) 253 498 1786 2133 2547
[E/AlN-m) | 1171 | 1398 1670 1994 2380
| R/F[kN] 1290 1541 1840 | 2197 | 2623
. |E/ARN-m][ 1206 1440 1720 2053 2452
< R/FIKN] 1329 1587 1895 2263 2702
. |E/AlkN-m]| 1242 | 1483 177 2115 | 2525
3 [RFN] | 1369 | 1635 | 1952 | 2331 | 2783
E/A[KN-m] | 1280 1528 1824 2178 2601
3 T RJF(KN] | 1410 | 1484 | 2010 2401 2847
. |E/AKNm]] 1318 1574 1879 | 2244 2861
: RIF(kN] 1452 1734 [ 2071 2473 | 3153 |
Bolt Size: X8pcs M43 M48 | M48 MSS MSé
—
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(0 HICOR

V-type fender

A conventional cyindrica! fype fendar abscroed energy
thvough compressive deformation, whie this V-type fender
materialized o revolutionary mprovad Snergy absornpiien
efficiency by odging the comprassiva delormation 1o bucking
deformation

Once agoin, the intfroduction of a statonory system with
anchor doits iImproved the durability remarkabdly.

This fander Is used most widely in the world harbars as “mult
purpose fype" fender.

Features
1) Excelent energy absorpfion efficiency
2) Excelent durabilty and stakility




HICOR

V FENDER PERFORMANCE
Fender Performance At 45% Design Deflection (Roted Performance Dota)
Vi V2 | V3 Vd |
| LENGTH
Raccton | Enamgy | Reocton | Energy | Reocion | Energy | Reochon | By | ypeo o
Sizm Forcs  |Atsomtion| Foree | Abjopfion| Foroe  (Absoiplion| Force | Absnepfion
[teal) | frontmi | ftont) | pontm) | ftonti | [tonlm) | jtoef) | [tontan) mm
150 128 0.641 1.3 2.563 844 0.422 543 | 028 3500 150
%0 [iX 10 | 150 | oo | n3 [ o7 | 7% | o0 | 30 | 20
220 214 1,78 a8 1.5 141 107 $.38 nrel 3500 250
30° | 252 | 285 | 25 | 225 | sy | i i3 | 13 | 300 | a2
400 342 4.56 200 400 22.8 320 158 200 3500 0
300 428 713 | F5 625 28 460 | 188 | Qi3 | 000 | 00 |
400 513 103 430 900 318 478 28 | 450 3000 0 |
800 | 684 182 | 600 | 160 | 450 2o | o | 8o | o | 80 |
1000 855 %5 750 25.0 563 188 37.3 123 3000 000 |
Vi vi ) va |
LENGTR
RacCion Eray Reocion Enengy Beocion Brergy Ression Sy Up 1o
e Force Aporohion forte Anscrotion fucs ASLTIEN Force ALSTEOr Sqe
(kN [kn-m| | 1kN) {kN-m| [kN) leNorm (o) {kh-mi) mm |
150 1260 | &z | 1 5.582 828 414 5§52 276 3500 150 |
20 18 | nz2 14 | %8 1 735 | 735 | 430 | 3sm | 20 |
250 210 17.5 184 153 13 | NS 920 7.46 3500 250
X0 | % | 22 | @ | za | ws | we | nr [ wa | 30 | %0 |
0 333 447 294 3v.2 22\ e 147 19.4 asm 40 |
50 420 79 388 813 75 45,0 184 07 3000 | 500
600 503 10 441 383. | M 86,2 2 a4’ 3000 400
B0 §71 178 383 1= | w I8 254 7885 | 3000 | B0
100¢ 833 9 738 25 | ss2 184 368 123 3000 1000
Perfarmancs Par Matar Langth with 45% Dafiection *PERFOIMANCE TOLERANCE = 10%

* Specificotion wil be changed wihout priar nofice,
* Spacial Rubber Groga con te avoliois dus fo design conditian,

Inermscicis aetaction
Del{% | RJF EiA
e | 0% 0%
10% 55 =
20% Bs% 2
3% PrE S5
% LS 835 |
L
0% 135% 18%




HICOR

V1504

e e—— v e
t - s | |
i(@- 5t == —
!‘.’.‘.‘! L el 2l ~ |2
} 128 !
Length Pl P2 Waight N Balt Bolt Sige
1000L B7.5mm C0Omm g 4
13001 82.5mm 70omm: S0¢g £
2000L 92.5mm 4£30mm i 8 M20
23000 B7.5mm 8c0mm B2« 8 MZ4
3000L 87.5mm 725mm 8w 10
35001 87.5mm SECmM 1129 10
Vi V2 V3 va
RIFIEN) E/AlkN-m] | RIFIKN) | EZA[Nem) | RFIRN) E/AN-m)| RIPN) | E/A(N-m)
125 429 m | 58 g28 412 552 2.74
! 4 1
) gt
| i
L& e __t. r
| \
[ 't "
- ™ e
[ 103 *% ..f.l L.l ” | 2|
! 1000 ! : : s
Length Pl Pz Waight No, Bolt Bolt Size
10000 100mm $00mm 40kg Rl
15000 100mm TO00mm avko &
20000 105mm 630mm 117%g a [
2500 100mm BOOmm 14gkg 8 M24
D00 100mm 725mm 175G 1[4]
35000 100mm SE0mm 20%g ¢}
Vi 2 V3 V4
RPN E/AdN-m) RIF(xN| E/ANN-m) RIF(eN) EfAKN-mI R/FIkN) E/ARN-m|
168 11.2 147 .81 m 7.38 738 490
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Length P P2 weight No. Bait folt Sz
1000L 112.5mm S00mm &Teg 4
15004 112.5mm 700mm 128kg &
2000L 117.5mm 630mm 169kg B M2
25001 N2.Smm 800rmm 210kg B 74
30000 112.5mm 725mm 250kg 0 |
35001 1125mm SE0mm 2lkg 10 \
V1 vz va | V4
RIF(EN) ErAlEN-m) R/FIKN) E/AfeN-m| R/FIkN) E/A[KNGT| | RIF(RN] E/AIKN-m)
210 175 184 153 128 s | 920 7.6¢

< g™
!!
et L
l s %9 b | L =
} 8 |
Langth Pl P2 Weight No. Bait Selt Siza

1000L 125mm 900mm 1&3kg 4

14001 125mm 700mm 194k ¢

2000L 130mm £36rm 254kg B M

2300L 125mm |  B00mm 316kg 8 M0

3000L 125mm | 7228mm 377kQ 10

3300L 128mm £80mm 438kn 10

i V2 v Va
R/F(XK) EFAMN-m) RIF{N) E/A[KN-m} RIFLEN) E/ATKNm) RJF[kN} E/AfeN-m)
252 252 221 22.1 186 X 1 i
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tengm | Pl 2 waigh! No, 3ot 3ot Sice

1000¢ 1€0mm F00mm 245<g 4

15000 150mm 700mm A5&ag [

2000 1 &8 430mm 463¢0 8 M24

25000 150mm 800mm 753 8 A3A

3000 150mm | 725mm £B4xg 1@

500 10mm | $80mm Tk 10
Vi | Vi va vé
| ORIF(N) BAlRN-m) | RIFCEN| EfA[N-m) #/FIRN| A LEN-m| ©/F [N EJALEN-M)
| s w7 | 39 %2 221 .4 147 19,6

V500H

‘ r (R B o !
— -\\;O[
5t T == [ =t
L s |z | p—
| %
Lergm Pl P2 weight Nao. Boft \ 8ol Szs
100GL 125mm F00mm 344k a
1500L 175mem 700mm s23%kg | 4
20001 |80mm &40rmm 682xg 8 mar
2500 \75mm | E00mm Badcg 8 N3
300CL 175mm 725mm 1,003kQ i0
35000 175mrm &0mm | 11S%g | 10
V1 V2 va VA
RN | E/AlN-m) | RIFIN) | E/ATKN-m] | RIF(EN) JAN-m| | R/FIEN) | E/ARNm
420 699 225 i 276 480 54 07
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| Lengin Y P2 waight No,Boll | BolfSia
100G, 200emm Koomm $25cg a
1500 205rren 200mm g | ¢ a5
20000 205mrm 430mm 245k g -
25000 2000 800mm 1,204k0 8 Me2
30000 X00mm 725Mmm 1. 428kg 0
vl vi V3 V4
RIF(RY) | E/AN-m] RIF(eN) E/ALRNGT RIF(M) E/A{kN-m) R/F[kN) SJAEN-m]
3 ‘ 10] 44 883 EXH | 482 21 24

-t —k |,! .
‘_—3 | \'
paadl e —=t=)
= o] - A
Largth Pi 72 Wegnt Na. Bait 2clt Slre
1003L 250men 200mm 290¢Q A
1 S00L 250mm 700mm |,255kg 3 Al
20008 255 $30mm 1.620kg g “
25000 250 a00mm 1.993kg ¢ h4d
300CL 250 725mm 2.358kg '0
| e 2 b
RIF(aN) EFA - R/F[eN) E/ATRN-M) RIFIEN) E/AIKN-m) R/F[eN) EfA(KN-m]
671 178 558 157 44) 118 94 78.5
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| Length Pi P2 Weight NG Bolt | Bott Size
f——
1000L 3mm | 700 1,38%eo Kl
| 15000 S00mm 700rmm 1.$35%kg ¢ ' -
., v ! ity N34
20000 305mm &0mm 2.482%g a -
4
25000 300mm B0Cmm 304 ky 8 a4
0000 300mm 725mm 3. 588kg ¢
' v V2 | V3 va |
RIF(eN| SIADN-m; | RIF(EN] ErAleN-m) RIFIEN E/AIN-m] | R/FIKN E/AIKN-m
B | M 735 245 552 | w84 | 38 | 123

~ PHILIPPINE PORTS AUTHORITY PMO-MIZAMIS,MIZAMIS PORT
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HICOR V-TYPE RUBBER DOCK FENDER
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CORNER FENDER
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PHILEX MINING CORP. PORO POINT LA UNION

HECOR PI-TYPE RUBBER DOCK FENDER WITH
PANEL BOARD

HICOR PI-TYPE
FENDER

(c bicnan:
CORFORATIN




(0 HICOR

PPA-PMO TAGBILARAN, BOHOL

4
| 4 - " CYLINDRICAL TYPE RUBBER DOCK FENDER

HICOR
CYLINDRICAL-TYPE
FENDER

R —

HICOR M-TYPE
FENDER

HOCR
WANJFLCTURING
CORPORATION
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PHOENIX PETROTERMINAL AND INDUSIIJPAEK AL

NANUFACTLRING ™5
= CORPORATICN J

Gl

BACNOTAN PORT CALACA BATANGAS

'
!
|
HICOR PI-TYPE RUBBER DOCK FENDER WITH
L 4 PANEL BOARD
|

| — "
e R
USLFCTUANG '.
~ ORPOWIN N |

" HICOR PI-TYPE
FENDER
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REDWOOD
PANANA

\ VANUFACTURING
= CORPORATION
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HICOR PI-TYPE
FENDER

-

COMPRESSION TEST OF CYLINDRICAL |
TYPE FENDER AT HICOR PLANT TESTING
FACILITIES MARIKINA CITY, PHI INES

|

HICOR
: MANUFACTURING
CORPORATICN

1A% 4

ACTUAL COMPRESSION TEST AT
HICOR PLANT



HICOR D-TYPE FENDER

HICOR D-type fender provide an
excellent barrier against damage
from all sizes and shapes of vessels.
They provide easy installation
because of its flat back feature.
Non-standard sizes and customer
specific versions can also be
produced with short lead times.

MAIN APPLICATION

HICOR D-type fenders suites a wide
variety of general purpose
application.

o Jetties and Wharves

e Workboats and service
crafts

e Mooring pontoon
protection

e Inland waterways

e General Purpose
application.

PORT OF TAGBILARAN,
PPA BOHOL
HICOR D-TYPE FENDERS



HICOR D-TYPE FENDERS

THIS TYPE OF RUBBER FENDER IS SUITABLE FOR WHARVES AND QUAYS
WHERE IT ACTS AS A GREAT PROTECTIVE MEDIUM FOR VESSEL BERTHINGS.
THE FLAT BACK OF THIS TYPE OF FENDER FACILITATES EASY INSTALLATION
ON VARIOUS SURFACES.
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DD-TYPEB [

P

TYPEA Nole: Performance refers fo the state at 50% deflection.
tem 1504 200H 250H 300H 350H 400H S500H S00H
H 150 200 250 300 350 400 500 600
w 150 200 250 300 350 400 500 600
8 30 35 45 55 65 75 95 120
C (@) 27 30 33 36 40 45 50 55
Bolt size wrs wi1 w118 W14 W13/8 w112 w134 w2
Bolt pitch 400 - 470 400-470 390-470 530-700 530-700 520-600 510-640 500-750
Reaction/m (ton) 143 19.0 238 28.5 335 38.0 47.9 571
Energy/m (ton-m) 0.357 0.631 0.989 1.42 1.91 2.52 3.95 5.67
TYP E B Note: Performance refers to the state at 40% deflection.
ftom 150H 200H 250H 300H 3A50H 400H 500H 600H
H 150 200 250 300 350 400 500 600
w 150 200 250 300 350 400 500 600
E (@) 27 30 33 36 40 45 50 55
F (@) 60 65 75 80 85 95 105 115
Bolt size w78 wi1 w11 W14 w138 w112 w134 w2
Bolt pitch 400 - 470 400-470 390-470 530-700 S530-700 520-600 510-640 500-750
Reaction/m (ton) 7.21 9.61 12.0 14.4 168 18.2 24.0 28.8
Energy/m (ton-m) 0.208 0.364 0.570 0.819 1.08 1.45 2.27 3.26
WE BUILD e
HICOR MANUFACTURING CORPORATION o JERRD
2461 Suneise Sireel, Tambo, Paranaque City Tel 8538538, 652-7242, 853-6677, B51-5702, Cell : BUILD CONFIDENCE. -

0917-899-8761,0922-817-3631 Fax 853-6539 Web site: www hicoruber.com Emad: sales@hicomubber.com
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DV-TYPE 2

HICOR DV-TYPE FENDERS
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DV-TYPE FENDER PERFORMANCE
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HICOR MANUFACTURING CORPORATION

2461 Sunrse Street, Tambo, Pasanagqus City Tel: 853-6538, 852-7242, 853-6677, 8516702, Cell -
0917-839-9761,0922-817-3631 Fax: B53-6539 Web s www.hicomuber.com Emal: sales@hcomubber com
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HICOR SUPER CONE TYPE FENDERS
S Y A

2100
1267

2240
1370

4660

SUPER CONE
FENDER 1400H

2600

SUPER CONE FENDER 1400H WITH

4660mm(H)X2600mm(W) FRONT PANEL
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FRONT PANEL

HICOR MANUFACTURING CORPORATION

1400

@ \

4660

SIDE VIEW

2451 Sunrise Sineet, Tambo, Paranaque City Tet 853-6532, 852-T242, 8536617 8515702, Cal
Q017-895-8761,0622-817-3631 Fax: B53-6539 Web sife” www hicornuber.com Email: sales@hicomubber.com
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HICOR SUPER CONE TYPE FENDERS

) 1280
. 785

1165
685

SUPER CONE
FENDER 800H

1500

4000

FRONT PANEL

HICOR MANUFACTURING CORPORATION

SUPER CONE FENDER 800H WITH

4000mm(H)X1500mm(W) FRONT PANEL

MATERLAL SCHEDLLE
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SIDE VIEW

2451 Sunrise Sineet, Tambo, Paranaque City Tet 853-6532, 852-T242, 8536617 8515702, Cal
Q017-895-8761,0622-817-3631 Fax: B53-6539 Web sife” www hicornuber.com Email: sales@hicomubber.com
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HICOR MARINE FENDERS
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