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ApproachThe Smarter

Better connected systems mean faster 
turnaround and increased throughput, 
improved safety and lower operating costs.

connecting decades of experience with a new, smarter 
approach to port and terminal equipment optimization, 
Trelleborg’s marine systems operation helps ports and 
terminals deploy smart, engineered solutions for port 
approach, berthing, docking and mooring. This enables 
better informed real-time and strategic decision making, 
both onshore and on board the vessel.

from port owners and operators to consulting engineers, 
Trelleborg works with customers to determine best fit 
solutions for specific applications, and supply a fully 
integrated solution. End-to-end service and a 
comprehensive product portfolio meet and exceed 
customer needs, enhancing safety and improving 
efficiency in all marine environments, from conception to 
completion and beyond.

Transferring know-howfor smarter LNG

The smarter approachThe smarter approach

The smarter approachfor a more efficient port Materials best practice for a smarter port

The smarter approach

connect with  
The Smarter Approach
Visit: www.trelleborg.com/marineandinfrastructure

connect: Trelleborg-Marine-and-Infrastructure

discover: TrelleborgMarineandInfrastructure

converse: @TrelleborgMI

Explore: Marineandinfrastructure

discover: TrelleborgMarineandinfrastructure
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Installation and
Handling, Storage,

Anchors

Maintenance Manual
Trelleborg Marine Systems is a world leader 
in the design and manufacture of advanced 
marine fender systems.

we provide bespoke solutions for large and complex 
projects all over the world. best practice design and 
quality materials ensure a long, low maintenance 
service life, no matter how demanding the working 
and environmental conditions. 

All fenders are supplied fully tested and meet PIANc 
2002 guidelines. our pneumatic fenders are also 
completely Iso17357-1:2014 compliant. our high- 
performance solutions combine low reaction force 
and hull pressure with good angular performance 
and rugged construction. 

Trelleborg’s fender systems can be integrated with 
smartPort. smartPort by Trelleborg is a technology 
platform that connects disparate, data-driven 
assets, giving stakeholders a holistic view of 
operations to power communication and decision 
making.

Take a smarter Approach to fender performance 
with Trelleborg.
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A Smarter Approachat every stage
Consultation

conceptual design in your 
local office – with full 

knowledge of local standards 
and regulations, delivered in 
your language – for optimized 

port and vessel solutions.

ConCepts

concepts are taken to our 
Engineering centers of 

Excellence, where our team 
generates 3d cAd designs, 

application-engineering 
drawings, a bill of materials, 
finite engineering analyses 

and calculations for both our 
fender systems and marine 

technology solutions.

DesiGn

our entire product range 
is manufactured in-house, 

meaning we have full control 
over the design and quality of 
everything we produce. our 
strategically located, state-
of-the-art facilities ensure 
our global, industry leading 
manufacturing capability.

ManufaCture

A smarter approach to…

consultation from the earliest 
project phase to ensure the 
optimum fender, mooring, 

navigation and transfer 
solutions are specified, with 
full technical support from 

our global offices.
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When you choose Trelleborg you 
ensure your expectations will be met, 
because we deliver a truly end-to-end 
service – retaining vigilance and full 
control at every stage.

dedicated project 
management, from solution 
design right the way through 

to on-site installation support. 
we design products and 

solutions that always consider 
ease of installation and future 
maintenance requirements.

installation

Across our entire product 
range, stringent testing 
comes as standard at 

every step in our in-house 
manufacturing process. we 
ensure that life-cycle and 
performance of our entire 
product range meets your 
specifications, and more.

testinG

local support on a truly global 
scale, with customer support 
teams all over the world. And 

this service doesn’t stop after a 
product is installed. You have our 
full support throughout the entire 
lifetime of your project, including 
customized training programs, 

maintenance and on-site service 
and support.

support

deploying the latest in smart 
technologies to enable fully 

automated, data-driven 
decision making that 

optimizes port and terminal 
efficiency.  At Trelleborg, we’re 
constantly evolving to provide 
the digital infrastructure our 
industry increasingly needs. 

the future
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Handling



6

handling

MATeriAlS / equipMenT required inforMATion

forklift or crane

use a forklift or crane of suitable capacity when 
lifting the package.

Please refer to the packing list or shipping marks for 
the weight of the package.

❙ fasteners are typically delivered to the project site in a wooden box / container or packed loose in tarpaulin, 
either separately or along with other fender system components, so as to align with the project schedule.

❙ before unloading the shipment, the container must be visually inspected for any visible signs of damage. If 
significant damage is found, a photograph must be taken as evidence and sent to Trelleborg Marine 
systems.

❙ unloading of fasteners should be done using a forklift or crane of suitable capacity.

recommendations 

❙ when unpacking, always lay components carefully 
on dry, firm ground.

❙ Always use certified lifting and rigging equipment.

❙ Always check the total weight before lifting any 
components / equipment.

for weight information of anchors and other 
associated fasteners, please refer to the 
packing list or shipping marks.

❙ All fasteners should be kept in their original packing 
until installation.

❙ when handling fasteners, ensure that the fastener 
threads are not damaged.
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Storage

Anchors supplied by Trelleborg are meant to be used in outdoor applications. 

Trelleborg recommends that the equipment should be stored properly at all times to avoid any environmental 
damage or damage caused by moving equipment.
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Storage

recommendations 

❙ Always store fasteners at lower ground to avoid any 
accident during handling.

pAckAging guidelineS 

❙ fasteners must be properly lubricated (with grease 
or any thread protection material) before storing.

❙ fasteners should be wrapped in a sealed, heavy-
duty, waterproof, plastic bag and stored in wooden 
boxes, containers or steel frame racks to prevent 
damage due to handling, contamination of foreign 
objects and corrosion.

recommendations 

❙ Packaging should be done according to batch type. 
fasteners of the same size and batch should be 
packed together to avoid fitting issues during 
installation.

❙ Visual inspection of the anchors should be carried 
out every three months.

lABelling guidelineS 

❙ Every package should be labelled with the below 
requisite information and this label should be 
visible from the outside of the package without 
breaking the seal.

equipMenT required inforMATion

forklift or crane

use a forklift or crane of suitable capacity when 
lifting the package.

Please refer to the packing list or shipping marks for 
the weight of the package.

MATeriAlS / conSuMABleS required inforMATion

Wooden boxes
fasteners should be well placed in closed wooden 
boxes or steel frame racks.

Tarpaulin

should be heavy-duty waterproof plastic.

stored fasteners should be covered with tarpaulin to 
avoid damage to coating and threads.

lABelling of fASTenerS 
(dATA cAn Be oBTAined froM The 
producT or iTS MAnufAcTurer)

Anchor type
cast-in anchor / 
retrofit anchor

Anchor size MXX

Year of manufacture xxxx(year)

quantity & batch 
identification number 
(if any)

XXX , XXXXXX

stored anchors should be properly packed and labelled.
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Installation

3.1 cAST-in AnchorS (for A neW concreTe STrucTure)

cast-in anchors are generally installed on new concrete structures. These anchors should be installed at the  
correct location as per fender / bracket anchor layout.

equipMenT required inforMATion

Anchors supplied by Trelleborg

Anchor bolt template supplied by Trelleborg / others

Spanner suitable to supplied anchor size

rubber bush suitable to supplied anchors size



10

installation
3.1 cAST-in AnchorS (for A neW concreTe STrucTure)

recoMMended perSonAl proTecTive 
equipMenT inforMATion

general ppe As per site / plant requirements.

procedure for cAST-in TYpe Anchor inSTAllATion 

❙ All cast-in anchors must be fastened to the anchor 
template using suitable hex bolts (cage hold down 
bolts).

❙ lift and position the pre-assembled anchor 
template.

❙ The pre-assembled anchor template must be tied 
to the reinforcement bars when pouring the 
concrete.

if the template is not to be reused, it can be 
tack-welded to the reinforcement bars.

❙ The anchors must be tied to the concrete 
reinforcement bars using the procedures provided 
in civil construction code.

❙ Always ensure that the anchors are perpendicular 
to the final concrete face and that the anchors and 
templates do not become misaligned during the 
concrete pour and pneumatic agitation processes.

❙ do not disturb the anchors during curing of the 
concrete block.

❙ After the curing of the concrete block, the template 
should be dismantled and kept aside for further 
use. until the fender system is installed, the ferrule 
should be secured by a suitable rubber bush to 
avoid ingress of any foreign particles and to 
prevent damage to the anchor threads.

fender fixing using cast-in anchors cast-in anchor installation using template

Positioning of cast-in anchors 
before concrete pouring phase

reinforced cast-in anchor
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installation
3.1 cAST-in AnchorS (for A neW concreTe STrucTure)

recommendations 

❙ before installing the fender system, the cast-in 
anchors threads must be cleaned and lubricated 
with water-resistant grease.

❙ Always use the project-specific template issued by 
Trelleborg for locating anchors. If this template is 
not available, then an on-site or locally-fabricated 
template (prepared using the Trelleborg anchor 
layout drawing) can be used.

❙ After curing the concrete block, anchor location / 
position / perpendicularity must be verified against 
the project anchor layout drawing (issued by 
Trelleborg).

❙ The anchor template should be checked for 
dimensional accuracy before use, every time. If any 
discrepancy is found on the actual template 
dimensions, rectification must be made 
immediately before use.

caution

❙ do not connect anchors for earthing purposes 
during welding operations.

❙ Adequate tension and shear reinforcement must 
be provided around cast-in anchors in accordance 
with AcI318 or relevant standards. If anchors 
become misaligned for any reason, please contact 
your local Trelleborg office.

figure 12
Typical cast-in anchor

figure 10
Installed Nc3 anchors

figure 11
Installed cast-in anchor

figure 8
concrete pouring during new wharf block preparation

figure 9
Anchor template (for positioning fender & bracket fixing 
anchors)
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installation
3.2 epoxY / AdheSive AnchorS

Ec2 type anchors / post-drilled anchors are generally installed on existing concrete structures. during system 
upgrade, fender replacement and, in some cases for new concrete structures, Ec2 type anchors can also be 
used.

MATeriAlS/conSuMABleS required inforMATion

epoxy / adhesive anchor
The epoxy resin must comply with the project 
requirements (client’s technical specifications).

concrete to anchor bonding agent
resin with good adhesion quality and breaking 
strength must be used.

ToolS required inforMATion

portable water unit (with water pump if 
necessary)

for cooling the diamond core bit.

drilling rig with suitable diamond core bits and 
core drill extentions

suitable drill bits should be selected as per anchor 
size shown in anchor layout drawing.

Measuring tape for checking the hole depth / embedment depth.

pressurized air nozzle / air blower / wet and dry 
industrial vacuum cleaner may also be used

for removal of concrete dust from holes.

equipMenT required inforMATion

holding down bolt template (mandatory) supplied by Trelleborg / others.

crane or forklift of adequate capacity
refer to the packing list or shipping marks for weight 
details.

recoMMended perSonAl proTecTive
equipMenT inforMATion

general ppe As per site / plant requirements.

dust masks To avoid inhalation of concrete dust.

protective eyewear To protect the eyes from concrete debris.

gloves for handling selected epoxy resin.
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installation
3.2 epoxY / AdheSive AnchorS

procedure for epoxy / Adhesive anchor installation

figure 13
Typical Ec2 Anchor

(special note: Always mark embedment length on all anchors on site before proceeding with
anchor installation as provided in the anchor layout supplied by Trelleborg)

Anchor installation consists of the following steps:

Step 1 : Scaffolding set-up

Step 2 : Marking and coring of anchor hole

Step 3 : hole cleaning

Step 4 : resin injection and anchor loading

Step 5 : Settling and curing of anchor

All the above steps are explained in the following sections
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installation
3.2 epoxY / AdheSive AnchorS

Step 1: Scaffolding set-up

certified scaffolding must be used as a safe working platform.
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installation
3.2 epoxY / AdheSive AnchorS

Step 2: Marking and coring of anchor hole

❙ The anchor hole must marked using the project-
specific template (issued by Trelleborg or made on 
site as per anchor layout drawings submitted by 
Trelleborg).

❙ lower the template using a crane and mark (using 
a marker) the hole positions.

❙ remove the template, rest it on firm level ground 
and drill the required number of holes suitable for 
M12 mechanical (expansion) anchors.

❙ lower the template using a crane lift and fix it on 
the wharf using temporary mechanical anchors and 
check water level alignment.

Marking and coring of holes can be achieved by 
the following methods:

Method 1: Mark and core hole using the template 
and 8mm drill bit (for marking only).

❙ Keep the template in place and mark all holes 
required for fixing the fender system on the wharf 
structure using an 8mm drill bit up to 6mm-8mm 
depth only.

❙ remove the template after ensuring that all 
required holes are marked.

❙ To initiate the coring process, set up the coring 
machine (unit) in such a way that the core bit axis 
and the center of the marked  holes are aligned 
and concentric.

❙ use a bubble gauge to verify that the drill bit is 
perpendicular to the wharf face.

❙ use continuous flow of water to reduce heat 
generation in between the core bit and the 
concrete.

❙ slowly drill the hole to achieve the required 
embedment depth/hole depth (as per the 
Trelleborg-issued anchor layout drawing).

figure 15
Marking and coring of anchor 

hole using template
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installation
3.2 epoxY / AdheSive AnchorS

Step 2: Marking and coring of anchor hole

Method 2: Hole marking and coring using template 
and suitable core bit for coring (as per anchor size).

❙ Keep the template in place until the marking and 
coring process is completed for all required 
anchors.

❙ set up the coring machine (unit) in such a way that 
the core bit axis and the center of the marked 
holes are aligned and concentric. only use a core 
bit that is suitable for the anchor size.

❙ Ensure that the core bit axis is perpendicular to the 
wharf face by using a bubble gauge.

❙ use continuous flows of water to reduce heat 
generation in between the core bit and the 
concrete.

❙ slowly drill the hole to achieve the required 
embedment depth / hole depth (as per the 
Trelleborg-issued anchor layout drawing).

recommendations

❙ A template (provided by Trelleborg or made using a 
Trelleborg anchor layout drawing) should be used 
to correctly mark/drill the anchor positions in the 
structure.

❙ The anchor template should be checked for 
dimensional accuracy before use, every time. If any 
discrepancy is found, this should be rectified. 

❙ Always use the core bit with a guided pin.

❙ Always use the proper stand to fix the core bit 
machine to avoid vibrations while drilling that could 
lead to oncrete cracking / spalling.

❙ roughening of the hole surface after coring is 
recommended as it will improve the bonding of the 
epoxy and concrete, but it is not mandatory.

figure 16
Anchor hole coring with one machine

figure 17
diamond core drilling machine 

and corresponding core bit

figure 18
Marking of anchor hole
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installation
3.2 epoxY / AdheSive AnchorS

Step 2: Marking and coring of anchor hole

caution

❙ Verify that the core bit size is suitable for the 
anchor size.

❙ Verify that the depth and diameter of the holes are 
within tolerance ranges mentioned in the anchor 
layout drawing (issued by Trelleborg).

❙ Ensure that each anchor hole location does not 
interfere with the concrete reinforcement bar. 
Any cutting of rebar should be assessed by a civil 
engineer to ensure it has no effect on the concrete 
structure.

figure 19
core bit with guided pin

figure 20
roughening of hole

roughed surface of hole Tool used for roughing
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installation
3.2 epoxY / AdheSive AnchorS

Step 3: hole cleaning

❙ use pressurized water to flush inside the hole.

❙ continue flushing until clean water flows out without any dust and impurities.

❙ brush twice with the specified brush size (brush Ø ≥ cored hole Ø).

❙ blow oil-free compressed air into the hole until the return air stream is free from visible dust and water.

❙ repeat the above water and air cleaning processes twice.

recommendations

before setting an anchor, ensure that the hole is free from dust / debris or any other bond-inhibiting material.

caution

Always measure the depth of the hole with measuring tape to ensure it matches the project construction 
drawing. Inadequate hole cleaning leads to poor load values.

blow 2 times from the back of 
the hole (with nozzle extension if 
needed)

brush 2 times with the specified 
brush (with extension if needed) 
in a twisting motion.

blow again with compressed air 
2 times untill return air stream is 
free of noticeable dust.

figure 21
Hole cleaning
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installation
3.2 epoxY / AdheSive AnchorS

Step 4: Anchor insertion / loading / installation

refer to the guidelines provided by the epoxy 
suppliers before starting. The below steps are 
recommendations only.

❙ Insert the epoxy / chemical resin into the cored 
hole using an injection gun.

❙ Inject the epoxy/adhesive starting from the bottom 
of the cored hole to avoid formation of air pockets. 
slowly inject the mixer with each trigger pull. 
(follow the epoxy / injection gun supplier 
guidelines).

❙ continue filling the cored hole either up to 
recommended amount of adhesive or until the hole 
is filled up to 2/3 of its depth.

❙ Insert the anchor into the hole up to the marked 
line (up to the required embedment depth) and 
rotate by hand for approximately 10 seconds to 
ensure proper contact of the epoxy with the anchor 
threads or grooves (refer to resin supplier 
guidelines or until additional torque is required to 
rotate the anchor due to the chemical anchor 
setting).

❙ Anchor installation should be completed within the 
recommended time frame as per the epoxy 
supplier. while epoxy curing, ensure the anchors is 
perpendicular to the wharf surface and not 
inclined.

recommendations

❙ do not modify the composition of the original 
epoxy mixture.

❙ Always keep the epoxy material in the original 
container until required for application

❙ discharge a small amount of epoxy mixture from 
the gun, outside the core (in a waste container 
box) before injecting it into the core.

figure 22
Epoxy insertion using gun (HIlTI)

figure 23
Manual epoxy insertion and anchor loading

figure 24
loaded Ec2 anchor

figure 25
fastening of Ec2 anchor
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installation
3.2 epoxY / AdheSive AnchorS

Step 5: Settling and curing of anchors

check the epoxy resin datasheet to determine the 
cure time for grout to achieve the maximum 
strength before tensioning the anchor bolts.

❙ Allow the recommended time for curing of the 
adhesive. on average, anchors should be left for 
between 24–48 hours before fenders or brackets 
are attached.

❙ detach the nuts with a wrench after the resin has 
hardened.

recommendations 

The marine fender can be installed at least 5 hours 
after the anchor bolts are inserted. The vessel can 
be berthed to the fender 24 hours after the fender 
is installed. 

caution

do not apply any load to the anchor bolts until 
the resin is hardened to protect bolt threads from 
damage.

figure 26
Settling and curing of anchors

special Note: do not disturb the loaded anchor until 
curing is complete as per the time recommended by the 

epoxy manufacturer.
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Maintenance and
Inspection

An inspection and maintenance guideline is important to identify the maintenance scope of the installed 
fasteners of the fender system.

Two levels of inspection and maintenance are recommended (as per table – 5, applicable for temperate 
climates).
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iTeM no.
inTervAlS

3 MonThS 6 MonThS

1 ✔

2 ✔

3 ✔

4 ✔

ITEM No. Scope of MAinTenAnce AcTion check

1 ❙ Visually inspect the fasteners 
to see if any associated parts 
are missing.

❙ check for loose or missing 
bolts or washers (for cast-in 
type anchors) and nuts or 
washers (for epoxy / adhesive 
anchors).

❙ replace any missing fasteners.

❙ If any fasteners are loose, tighten as 
necessary using a suitable tool.

2 Inspect for any corrosion on 
fasteners / anchors or on their 
associated parts i.e., nut, bolt, 
washer, etc.

❙ remove any corrosion from nuts/bolts using 
rust inhibitor or replace them.

❙ Ensure that a non-soluble vegetable grease 
is applied to the bolt and the ferrule before 
refitting.

3 Inspect for any thread damage
(applicable to exposed
threads only).

❙ If damaged, replace.

❙ If rusted, wire brush the threads and treat 
with rust inhibiting paint.

❙ If rust is serious, replace the fasteners.

inspection and Maintenance
inSpecTion Schedule

Table – 5 (inspection schedule)

Table – 6 (Anchor inspection procedure)
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Appendix
Torque table based on Anchor loading

fender AxiAl force
(kn) (f) BolT SiZe co-efficienT

(k)
Torque (T) n.m

T =kfd

scN 2250 401 M64

0.18

4614

scN 2250 374 M56 3765

scN 2000 317  M56 3190

scN 1800 279  M56 2812

scN 1600 264 M48 2281

scN 1400 203 M42 1531

scN 1300 177 M42 1338

scN 1200 167 M42 1259

scN 1100 128 M36 826

scN 1050 143 M36 923

scN 1000 131 M36 846

scN 950 117 M30 632

scN 900 107 M30 575

scN 860 98 M30 527

scN 800 84 M30 454

scN 700 84 M30 454

scN 600 63 M30 340

scN 550 54 M24 233

scN 500 41 M24 175

scN 400 29 M20 103

scN 350 21 M16 60

scN 300 17  M16 48

Scn fenderS (f1.9 To f3.1)
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Torque table based on Anchor loading

fender AxiAl force
(kn) (f) BolT SiZe co-efficienT

(k)
Torque (T) n.m

T =kfd

scN 2250 254 M48

0.18

2190

scN 2250 236 M48 2035

scN 2000 200  M42 1508

scN 1800 177  M42 1338

scN 1600 167 M42 1259

scN 1400 128 M36 826

scN 1300 111 M36 719

scN 1200 96 M30 518

scN 1100 81 M30 437

scN 1050 90 M30 486

scN 1000 83 M30 446

scN 950 75 M30 405

scN 900 68 M30 365

scN 860 62 M24 266

scN 800 54 M24 233

scN 700 54 M24 233

scN 600 38 M20 135

scN 550 35 M20 124

scN 500 26 M20 92

scN 400 18 M16 52

scN 350 14 M16 39

scN 300 11  M16 30

Scn fenderS (f0.7 To f1.8)

k=0.18 for hot-dip galvanized screw threads with normal metric thread, clean and dry (ungreased).

k=0.15 for bolts with normal metric thread, clean and light oiled, in the manner the manufacturer usually 
delivers.

k=0.12 for bolts with normal metric thread of which the screw thread and the nut face are lightly greased 
with a Molyslip screw thread paste (or similar).

❙ Torque value calculated considering k = 0.18.

❙ Above ‘k’ values are for reference only. Appropriate ‘k’ values shall be considered as per lubricant 
manufacturer datasheet.

❙ If a digital torque wrench is not available, measure the initial clamping thickness and allow the rubber to 
compress not more than 2-3 mm.
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This section contains references to other associated installation and maintenance manuals as mentioned 
below.

References

docuMenT no. deScripTion

MN-I&M-rub-scN&scK-v1.0-EN, 2017 Handling, storage, Installation, Inspection & Maintenance Manual 
for scN/scK rubber fender system

MN-I&M-fEN-sYs-v1.0-EN, 2017 Handling, storage, Installation, Inspection & Maintenance Manual 
for fender system

MN-I&M-PMf-sYs-v1.0-EN, 2017 Handling, storage, Installation, Inspection & Maintenance Manual 
for PMf system
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diSclaiMer

Trelleborg Ab has made every effort to ensure that 
the technical specifications and product descriptions 
in this catalogue are correct.

The responsibility or liability for errors and omissions 
cannot be accepted for any reason whatsoever. 
customers are advised to request a detailed 
specification and certified drawing prior to 
construction and manufacture. In the interests of 
improving the quality and performance of our 
products and systems, we reserve the right to make 
specification changes without prior notice. All 
dimensions, material properties and performance 
values quoted are subject to normal production and 
testing tolerances. This catalogue supersedes the 
information provided in all previous editions. If in 
doubt, please check with Trelleborg Marine systems.

© Trelleborg Ab, Po box 153, 231 22 Trelleborg, 
sweden.

This catalogue is the copyright of Trelleborg Ab and 
may not be reproduced, copied or distributed to 
third parties without the prior consent of Trelleborg 
Ab in each case.

MN-I&M-ANcHor-v1.0-EN, 2018
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for a smarter approach to 
your next project,  
get in touch today.

Email: marine_infra@trelleborg.com



Trelleborg is a world leader in engineered polymer solutions 
that seal, damp and protect critical applications in 
demanding environments. Its innovative solutions accelerate 
performance for customers in a sustainable way. 

Trelleborg Marine and Infrastructure
Email: marine_infra@trelleborg.com

www.TrEllEborg.coM/MArINEANdINfrAsTrucTurE

facebook: TrelleborgMarineandInfrastructure
twitter: @TrelleborgMI

youtube.com/user/TrelleborgMarineandInfrastructure
flickr.com/people/marineandinfrastructure

linkedin.com/company/trelleborg-marine-and-infrastructure 
Thesmartapproachblog.trelleborg.com


