._.__.-.:.. "; “1'!. "
~ o S R T

e S e S R R

; Id [ - ¥, "f
e L
e VA

N e

LD A,
TVl

e

2 =

S SIelo

1t
/ ; LA

.' -r* N
et =

pil (=
e v%,j -

b (i RSP R
< I [ ® ' R *,t\ e
" s i - by il 7 b o

) ol | b e .



[t

Environmenrally

@ Systems suitable for
friendly

steel, concrere.or
timber jetty piles

& Systems suitable for
circular and
hexagonal piles

Simple installation

Protects against
: 17N microbiological acton

® No drying or ciring

time between layers

& Easily removed to
inspect pile t'md_itlw_un

Proven long-term
corrosion . prevention

Cormslun Pmtcﬂjo's -ltl:l]]i fﬂr Marine Structures

An Introdumun to SeaShield Systems
Denso products provide effective long-term solutions to a wide range of corrosion pmvenuon
and sealing problems. The protection of the splash and inter-tidal zones of marine structures
presents many special problems. We have worked closely with our overseas companies for many
years to develop SeaShield Systems which can be applied above and below water to meet the
exacting demands of marine environments.

The component common, to all SeaShield systems is the waterproof coating consisting of a
petrolatuim. based primer and tape containing water displacing agents, corresion inhibitors.and
wide spectrum biocides. This effectively isolates the substrate from the surrounding environment.
The systemt is also effective on concrete piles by preventing rebar corrosion; ﬂn:l on timber piles

- by preventing infestation by marine borers. - :

'I'he waterproof lajrer is protected from physical damage by an outer protective maung selected |
to suit the environmental conditions at each particular site, The fictors to be considered are:
‘exposure to prevailing weaﬂmr. currents; wave height;’ marine gruwth, pﬂﬂuuun, risk of unpa::t.
abrasion etc.

The Winn & Coales group of mmpamea offer a consultaney service built on weorldwide
expérience in the protection of marine piles. We will advise on’ the most suitable SeaShield
System or camhmaunn uf systems, based on environmental and' économic mnuderannns, to meet

¥ spet:’lﬁc reqmremenls ¥ -

0 lromide Crescent, Unit 12, Toronto, onm-in. Ml

X Tel: +1 416 2919435 Fax: +1 416 291 0898  Email: sales(@

p /4 “haseralia:

--{,;’/ 411 Victoria Street, Brunswick, Victoria §056, Australia

l%  Tel: 46139356 7600 Fax: +61 39387 6973 : denso@densoa

"y 1 New Zealand

iy 6D Joval PLafE, Manakau City, Auckl

= Tel: +64 9262 2479 Fax: +64 262 2494 Email: d

b g

e _ South Africa:

N PO Box 64, Umhlanga Rocks 4320, Durban, Republic of South Africa
¥ Tek: +27 31 569 4319 427 31 569 4328 Emuail: bid@denso.coza  Website: www.denso.coza
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roof anti-corrosion layer plus: A UV resistant, high density
pe outer cover with excellent impact, abrasion and chemical
[he covers are secured by circumferential bands and buckles
non-degradable Delrin plastic or 316 stainless steel.

fi-corrosion layer plus: A UV resistant outer jacket fabricated
polyethylene or polypropylene, with excellent impact,
- | resistance. The jackets are secured in position with bolts,
s made from marine resistant alloy.

s reinforced

Don’t Forget To Visit Our Website!

For more detailed information including full technical data, project case histories, literature and an online
enquiry form to enable you to obtain our recommended solution for your specific application,
please visit our website.
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Protection For Port Of
Corpus Christi

The Port of Corpus Christi located on the Texas Gulf Coast went
through a seven-year test program to determine the type of system
that would provide long-term corrosion protection for their Coal
Loading dock Facility. Due to the durability and ease of installation
the SeaShield Series 2000HD was selected as the system to be used
on the project.

The project involved 5 feet of

=y

Below:

Centre belt:

Centre might:

Bottom:

FrASE e YO S S e

General view of loadmg dock.

SeaShield Manine Tepe epplied over
Denso Paste 5105

SeaShiehd 2000 HD Jacket positioned

over !IIPI

The completed sysiem

) — |
splash zone protection for 100 "

each 18", 24" and 30" diameter
steel piles. First the piles were
cleaned properly by removing all
existing marine growth and rust,
Mext Denso Paste 5105 was
applied over the entire surface to
be coated. Then, SeaShield Marine
Tape was applied spirally with a
55% overlap, starting from the
bottom and proceeding upward.
Finally SeaShield Series 2000HD
outercovers made from 60 mil
HDPE and fabricated to the exact
size were bolted and secured
around the piles. The fastener bars
are exirusion welded to the
vertical length of the HDPE
outercover, creating a one-piece
system that does not require the
use of straps. The outercover is
wrapped around the pile and the
holes on the fastener bar are
.glignud and secured with marine

grade stainless steel bolts,

There are many benefits to the
SeaShield Series 2000HD.
Installation is quick and simple.
The outercover provides a tough
UV resistant tight sheath around
the pile. More importantly the
piles are protected with Denso
petrolatum tape which has a
proven 70 year history of
|1nrn'-'i:ling protection against

COTTOSION IN severe environments.
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Port of Brisbane, SeaShield e

Protection For 4000 Piles a“

Series 100

_I‘ WL AN, o= @ l.u‘

The Port of Brisbane has 31 operating berths and over 6,500m of
quayline and is currently constructing a container / general cargo
wharf on Fishermans Island adjacent to berth 7. The new wharf,
berth 8, is expected to be completed mid 2002. Centre:; View of the coal wharf
The Denso SeaShield 100
system was first installed for the
refurbishment of the protective

Below: View of the grain wharf,

coating of the piles in 1987, The
success of this prompted the
specification of SeaShield as the
preferred system for the
prevention of corresion to piling
on all new wharves to be

constructed. Approximately 4000
piles on several wharves are
protected in this way.

A recenl inspection in"-'nl'-'illg
removing the outer jacket and
lape in certain areas revealed

no active corrosion under

the system.

Bebow: View of the SeaShicld protected piles:
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Mai-Liao Port Gets SeaShield 5‘ i

Protection 3
Series 300

Mai-Liao is the first privately funded industrial port in Taiwan and
on completion it will handle 60 million tons of cargo per year. The
owners looking at the long term maintenance costs, decided that the
5,692 tubular steel piles, ranging from 700 to 1000mm in diameter,
should be protected against corrosion.

An evaluation programme was
initiated to find a cost eftective
splash zone protection system.
The choice was narrowed down
Loy [h[‘l;:{' $"Ir'.‘i!(‘!ﬂ'lﬁ ami ﬂ.ga!rml
fierce competition Parallel
Industrial Co. Lid were finally
awarded the contract o supply
and install the Denso SeaShield
300 system.

Key factors in the success of
Parallel Industrial were; their
long and reliable track record in
splash zone protection; their
confidence to give a 15 year
warranty against further

= % . Above: High presure water cleaning of the pile
corrosion: Denso SeaShield’s y

E'IL"]'ri'IJ‘I”]'.Iﬂ.ﬂ['{' 11] lhf" sirict IL*SH'I'IE
programme and an affordable
price. The installation
commenced in 1997. Below: The completnl SeaShield spstem

Right: lealation of the SeaShield Juckess




SeaShield Protects Lamma

Island Jetty

In 1989 the SeaShield 80 System was installed on 290 steel piles of
800mm diameter for the Hong Kong Electric Co Ltd.

Eight years later, in 1997,
inspection of the surface of a
number of the piles showed
them to be in excellem
condition. In spite of the
extreme weather conditions,
including tropical typhoons, the
only deterioration was minor
damage to the outer covering by
marine growth.

Pleased with the eight years of
maintenance free protection, the
Hong Kong Electric Company
engineers enlisted the technical
expertise of Advanced Trading
and Engineering Lid, Denso's
representative in Hong Kong.

After detailed consultation the
SeaShield 200 system was
selected, as the robust
construction of the protective
jacket would give the twenty
years service life the Hong Kong
Electric Company engineers were
looking for.

r‘.Ml'--{-Hx L S R L R i
]

Series 200

Above: View of the Hony Eong Electric Colid jesty
Below: Lower setion of the plles protected with SeaShield 200 system.
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Total Crude Oil Jetty T
Protection, Flushing a‘. 1
‘Series 100 & 200:

In 1991 and 1992, Total decided to protect some of the piles on
their crude oil jetty located on the Westerscheld estuary in south
west Holland.

The specialised contractor,
Holland Diving International BV,
installed a modified version of
the SeaShield 200 system to 24
piles of 1.42m diameter and 8
piles of 2.5m diameter.

The installation was in the
tidal zone where the original
coating had begun to fail and
corrosion was evident.

Later, in 1996, the upper
sections of the piles were
protected with SeaShield 100
system,

After 10 years service in the
extremely rough weather
conditions that ocour in the
Westerscheld estuary, the
original installation is still
performing well and has only
suffered from occasional vessel

impact damage.

s Seafhicld 100 Jockets being
inntalled oheve the SeaShicld

200 system

Lefiz  The completed (mutallatios of

the SeaShield 100 system




Oil Jetty Protection, Rotterdam

In 1987 Imbema Denso BV organised a demonstration of the
SeaShield system on one of the oil jetties in Rotterdam, to be carried
out by Holland Diving International BV.

The demonstration invalved
the installation of the Seashield
systerm, above and below water,
on a pile where the existing
epoxy coating had partially
failed,

As a result of this
demonstration and long term
trial, in the summer of 2000,
Vopak BV Rotterdam contracted
Holland Diving International BV
to install the SeaShield 100
system o 34 piles with a
diameter of 700mm.

The project was completed in
the autumn of 2001 with the
installation on a further 6 piles
of 700mm, 4 piles of 1000mm
and 4 of 1,500mm diameter

Right & Below: The completed installation of the
SeaShield 1080 syxtem
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1992 RNLI, Angle -
SeaShield Installation Revisited

Series 100

TR WAL, T

In 1992 the lifeboat station at Angle was replaced with a modern
up-to-date facility. The consultants at the time, Posford Duvivier
decided to incorporate long term splash zone corrosion protection to
the tubular steel slipway piles,

The SeaShield 100 system,
secured with Densorin banding
and buckles, was installed from
the top of the piles to the
shingle beach on those

completely exposed at low tides
and o 1 metre below water on
those further out.
Ten years later the
Seashield is still in
place giving long
term protection,

Above: September 1991 - the new stotion umder construction

Lefz  September 1992 - the complered slipway with
Seashiekd protecied pils

Below: February 2002 -
the SeaShield protected pike.
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1972 Herne Bay Pier-
Steelwork Protection Revisited

In 1972 the newly installed steelwork supporting the pier deck was
protected with a Denso petrolatum tape system. In 1994 a detailed
inspection of the pier was undertaken and it was found that over
the preceding 22 years, some of the tape in exposed positions was in

need of replacement.

As the inspection revealed that
the tape system had protected
the majority of the steelwork
from any major corrosion it was
decided to replace the damaged
sections with an improved
version of the original tape

system. In 1995, Canterbury City

Council contracted Shutdown
Maintenance Services of
Rochester, who had applied the
tape system in 1972, 1o carry
out the refurbishment.

The Cit y Engineers were so
pleased with the improved
systern that they decided 10
replace all the original 1ape
system over the following two

e - nom ]
UG L] | F———— T TT T L1

summer seasons. The contract

was completed in 1997 and 5

years later in 2002 the new Ahave:
system is performing as well as
anticipated and we look forward
to a further refurbishment

View of Heme Bay Ples.

Left & Below: The 1994 tape opplication photagraphed
February 2002

contract in 15 years,




1984 Raynes Quarry Jetty-
SeaShield Application Revisited

Series 200

During the summers of 1984 and 1985 the SeaShield 200 system

was installed on the 600mm and 850mm tubular steel piles of the

aggregate loading jetty. The jetty faces into the Irish sea and is

subjected to heavy winter storms which scour the piles with sand

and gravel.

The SeaShield was installed to
give extra prolection against
corrosion and severe abrasion.
The installation has been
inspected regularly over the past
18 years and the slight damage
suffered from time to tme
swiftly repaired.

The occasional jacket has been
damaged by flotsam and these
have been replaced where
necessary.

At the last visual inspection in
February 2002 the system was as
gu_mr.i as it was at the time it was
installed.

Right: Raymes Craarry jetty - Summer 1935

Below: Raynss Qrearry petty - Februory 2003




1996 Victoria Dock Caernarfon-
SeaShield Application, Revisited

Following on from the reliability shown by the SeaShield 200
system at the Raynes Quarry jetty, the consultants, Symonds,
specified the same system for the new Low Water Landing Stage that
was to be built to service pleasure boats plying the Menai Straits
between the mainland and Anglesey.

The jetty was constructed in
1996 and the SeaShield 200
system installed on the tubular
steel piles.

Six years later the system is
still standing up to the strong
currents and tides of the straits.

Righe: Victoria Dock Caernarfon - Summer 2000
Far right: SecShield Jacket inutalketion 1994
Below: Wictoria Dech Coemaion - Febroary 2002
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The Proof is in the Testing

If, after reading the application stories on the preceding pages of this
publication, you are still not convinced of the effectiveness of
SeaShield systems, then please look at these photographs.

The pictures show important tests carried out on selected applications

to establish the suitability and longevity of SeaShield in diverse marine
environments. These tests are carried out regularly and form the basis

for developing and improving the systems.

An inspection, 24 years after the
installation of a SeaShield system on
an 8 year old jetty, shows no

corrosion on the pile,

Mexico:

An inspection of a
SeaShield system 3 years
after its installation in a
dock at Baja, Calafornia
in Mexico, shows

no corrosion.

3 years after the
sub-sea installation of
this SeaShield systemn,
the removal of a
coupon of the tape
reveals no
detectable

corrosion, |

The outer SeaShicld jacket covernd
with bamacle growth is removed

Above - The penrolotom based Marine Piling

Tape loyer s shown to be imtuct,

Centre - The Marine Piling Tape is removed

skonwing @ corrosion-free pile
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TEPPCO
Inspection After 10 Years

In September 2001 Denso North America Inc. completed an

inspection of the SeaShield Series 100 System on an 18" breasting Once the inspection of the
pile at the TEPPCO Crude Pipeline Dock in Texas City, TX. The substrate was complete the
SeaShield Series 100 System was originally installed in December Denso 5105 Paste was applied to
1990. The system has been in continuous service for over 10 years. the pile. The SeaShield Marine

The outercover was removed
by cutting the Densorin and
5052 Aluminum straps. The 100
mil HDPE outercover was in
excellent condition, with no
visible damage or deterioration.
The marine growth was minimal
and was easily removed by hand
SCTAPErs.

The petrolatum tape was
removed and revealed that the
tape remained well impregnated
with |T£'11'U!3.1Hm E['JTH]'FD'HI'IL". All Above: Densotin banded Jackets after 10 years,
overlaps were tightly sealed.
After removal of the tape, the
steel pilu substrate was found o

be in excellent condition. All
corroded areas, which had been
scraped to bare metal or tightly
adherent rust during surface
preparation indicated a complete
transformation from iron oxide
to magnetite, which is a stable,
non-active form of iron oxide.

: Removal of the SeaShiekd [ackees.
Left:  The pile surface with revidues of perrolotum

r"’:. coanpound but me covresion
= Piling Tape was then applied

using a 55% overlap starting from
the bottom up. The same
outercover was installed and
secured with new Densorin and
5052 Aluminum straps,

In summary, the SeaShield
Series 100 System is providing
complete corrosion protection of
the metal substrate after 10 years
in the splashzone.
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If your marine project calls for a liquid coating then check out...
Denso Rigspray - An Easily Applied Liquid
Coating For All New Or Maintenance Work

Rigspray is a one-coat glass flake reinforced polyester resin coating
designed for the long term protection of steel structures exposed to

corrosive marine environments, It is ideally suited for use in the oil AREHCOI:_I E}GIDEN
industry on offshore structures in areas such as splash zones, R i
underdeck areas, riser pipes etc.

The principal advantages of Rigspray has excellent
Rigspray are that it will cure resistance to abrasion and
rapidly and can be applied in erosion and, if required, can be
a single coat up to 1mm dft. combined with a non-slip
It can be fully submerged in element for use on helidecks and
sea water once the material has main deck surfaces.

hardened without any
adverse effects.

For further information - fax or post to your nearest Denso branch

(fax numbers below, addresses are on page 2.)

COMPANY: cocemmmmmmcmmccccemes—cscce—cccsocsccassssssssssssssssssssssssssssssssssssssss=======
D o i e L i S

FAX NUMBERS UK: +44 (0) 20 8761 2456 @ USA: +1 281 821 0304 @ CANADA: +1 416 291 0898

AUSTRALIA: +61 39387 6973 @ NEW FEALAND: +64 9161 2494 @ SOUTH AFRICA: +17 31 569 4328






