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MOORING AND 
BERTHING

ALWC should not exist, it is the result of neglecting structurally 
sound measures. One should not go to a doctor and take 
medicines for skin disease if he never takes a bath. 

ALWC is very simple to prevent for a quasi unlimited time. 
Protecting the piling in situ with a dry set device and a coating 
system, which disposes of a proven background is a fail-safe 
solution. The Humidur® coating has been exclusively developed, 
in combination with a cofferdam for dry setting, to protect pilings 
against accelerated corrosion in aqueous environment. Humidur® 
disposes of a demonstrated resistance of 20 years in practice and 
on large scale, which proves its lasting properties. 

The installation cost for the Humidur® protection averages 
£6.50 or €10.00 per square metre per year. 

It is generally accepted that all maritime steel, as well as 
construction steel, should be protected. And indeed, their surfaces 
are always carefully protected. There is however one single 
exception: static maritime structures such as quay walls. 

The severest corrosion on earth
The irony is that exactly these precious structures, which should 
operationally never be out of use, are exposed to the severest 
corrosion on earth. 

Acotec have at their disposal thousands of photos illustrating 
this phenomenon, including a brochure which shows that at the 
Belgian seaports as well as on any inland waterway, accelerated 
corrosion is present. During Acotec’s daily activity the evidence 
is met of alarming steel loss by the frequent appearance of holing 
and crater-formation (pitting).

There are bacteria which can create an environment of up to 
about 10 per cent sulphuric acid. 

A published table of corrosion rates of steel under varying 
concentrations of sulphuric acid shows a peak at a concentration 
of 10 per cent, with a steel loss of 58mm per year. Such data is 
based on laboratory work under ideal conditions with only three 
components: water, sulphuric acid and steel, but in reality there 
are always disturbing factors, nevertheless it is a strong indication 
for the corrosivity of steel in practice. 

In addition Acotec have met several cases where plate thicknesses 
of at least 10mm showed holing after only 10 years of service (see 
Figure 2). Simple linear, and thus underestimated, calculating results 
then in an average rate of corrosion of one mm per year. 

Furthermore, from the scientific side, H.A. Videla brings to 
light the worrying seriousness of microbial corrosion and refers 
to J.A. Costello that thus the corrosion rates can be 1,000 to 
100,000 times greater than the ones of abiotic corrosion. Prof. 
Videla explains: “...biocorrosion cases where current densities 
increase dramatically in an exponential way due to sharp increases 
of anode/cathode relationships that are due to by microbial 
interactions within the biofilms attached to the metal surface. 
That is why the damaging effects of biocorrosion are frequently 
unexpectedly serious and highly localised.”

Taking into account their economical importance of staying 
operational, it is obvious that expensive and risky structures, like 
quay walls, should not stay unprotected against the severest kind 
of corrosion: the exposure to bacteria and their metabolites.

With this knowledge of biological corrosion in mind, it should 
be obvious that just welding reinforcement steel plates over holes 
and over areas of slight residual thickness is not a wise measure. 
Besides the well known metallurgical risks for corrosion when 
protecting pilings with welded patches, biocorrosion, if it is the 
origin of the damage, is expected just to start up again and with 
renewed intensity, as all of its components were already present 
in the environment. It is just a new start without any hindrance 
of biomass. Figure 3 shows a detail of a berth consisting of Z-
profiles with plate thickness of 10mm. 20 years after construction, 
holing had been stated. The linear calculation of corrosion of 
0.5mm per year was encouraging. In order to reach another  
20 years, prefolded plates of 10mm were systematically welded, 
when holing came into sight. But within three to five years the 
same holes appeared at the same places. 

ALWC, a false problem
Acotec NV, Erembodegem, Belgium

Figure 2. a) North Sea water, after 10 years; b) Slightly brackish canal water.

Figure 1. Coupon cut from the berth of a canal for drinking water. Top: Canalside 
of the profile; Bottom: Corrosion started as well from the landside. 
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Acotec repair and protect pilings in situ daily since 1985 
with their DZI cofferdam method and their protective coating 
system.

The patented DZI enables a direct access and, after water jet 
cleaning of the berth’s surface, an easy and indisputable inspection 
by e.g. the Principal for visual assessment of the damage and for 
measurements, like residual steel thickness.

In addition it is the ideal habitat for repair and maintenance 
works by creating dry working conditions and allows continuous 
activity as this mobile workshop may be lit and protected from 
cold and rain.

Coating
Furthermore the DZI cofferdam may be removed from the site on 
short notice, if any need.

The DZI technique as well as the Humidur® coating system 
are proprietary means, developed to interlock in the battle against 
accelerated corrosion to steel pilings, and have proven their 
suitability over the years. 

The Humidur® protective coating system is not a shot in the 
dark, but has been specifically developed in the period from 1978, 
after discovering severe corrosion to pilings, to 1985, when daily 
industrial applications started. 

This intentional coating development involved its biological 
resistance against bacter ial impacts, algae and shell fish 
development, the chemical resistance against acids, salts and lye, 
and an excellent mechanical resistance against abrasion. 

In addition, as the coating protection of marine structures 
should not be redone, neither every year nor every 20 years, an 
epoxy modification was elaborated in order to impart a lasting 
vitality to the maintenance free coating system. 

Economics in application had also to be taken into account as 
the DZI cofferdam, with its limited length due to profiles which 
only seem to be lined up in a perfect row, should not stay blocked 
for hours at the same location. This consideration resulted in 
elaborating a monolayer system, and properties of curing under 
water without any harm to the water quality, as proven by the 
Scottish EPA. 

Furthermore, the Humidur® coating is diffusion tight, which 
is a requirement for good corrosion protection of pilings, and 
consequently formulated with the ecological advantage of being 
solvent free.

Figure 4. Insepection of the behaviour of the HUMIDUR protection after 20 years 
below water: the impact of corrosion, before coating intime, is still perfectly 
visible, but entirely stopped.

Figure 5. Tuberculation down to the bottom at -4,5m. The size of the tubercles at this site is not diminishing with depth. Underneath the biomass a layer of black sludge is 
present. Minimum plate thickness below tubercles is 2mm.

Figure 3. Z-profiles with plate thickness of 10mm. 20 years after construction, 
holing had been stated. Doublers of the same thickness were holed after 3 years.
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Acotec NV is a daughter company of General Coatings NV, established in 1971. 

Since 1985 the company has profiled itself as a creative, innovative and dynamic 

provider of solutions for the lasting protection of maritime structures against 

severe corrosion. The cornerstones of the company’s success are its HUMIDUR® 

line of anti-corrosion coating products and its proprietary and patented dry setting 

installation DZI, in connection with its practical experience of more than 20 years 

of daily maritime corrosion protective works with highly skilled crews.

Acotec NV

Industrielaan 8, B-9320 AALST

Belgium

Tel: +32 53 838660 Fax: +32 53 831190

Email: info@acotec.be Website: www.acotec.be

ABOUT THE COMPANY ENQUIRIES 

From that first observation of severe corrosion to SSP in 
1978 was concluded that this kind of corrosion was developing 
underneath biomass and tubercles, which contained coloured 
corrosion products, iron oxides, and a black layer in contact with 
the bright, actively corroding steel surface. 

Analysis revealed that the black sludge contained iron sulphides. 
According to a model from the microbiologists, a biofilm 

may start to develop due to the activity of slime producing 
bacteria at the steel surface below water. In this sticky substance, 
among other things, sulphates from dead organic material are 
trapped, which may be reduced by Sulphate Reducing Bacteria 
to sulphur and sulphide. Sulphur may be oxidised to corrosive 
sulphuric acid by Sulphur Oxidising Bacteria and sulphide may 
react to iron sulphide.

Next it was clar ified that the black corroding agent 
underneath biological films has the same appearance and a 
similar composition containing iron sulphides, as well in brackish 
and in fresh water as in sea water environment. 

This deleterious effect is in fact largely minimised in its 
presentation by labelling it as Accelerated Low Water Corrosion. 
The accelerated corrosion is neither restricted to low water, as it 
may go down to the bottom, nor to sea water, as other natural 
waters, fresh or brackish, contain the same microorganisms as 
well (Figure 2).

Acotec as manufacturer of Humidur® and regional contractor 
for protecting steel pilings have meanwhile, based on daily 
fighting accelerated corrosion in aqueous environment, a proven 
global track record of 275,000 sq m of in-situ protected pilings, 
without any technical insurance claim over the years. These 
pilings are situated as well in fresh and brackish as in sea water 
environment. 

For them as engineers and contractors who want to come 
up with technically valuable and economic solutions, the above 
mentioned knowledge in connection with the microbial problem 
of accelerated corrosion in aqueous environment has been 
sufficient. Accelerated corrosion in natural water environment is 
prevented daily, and, as proven, for decades. And probably for the 
projected lifetime of the protected berths and jetties, as suggested 
by Humidur®’s vitality index measured in situ.

Case study
Figure 4 illustrates the lasting protective properties of the Humidur® 
system in stopping accelerated corrosion in aqueous environment.
Figure 4 presents a detail, at a depth of about two metres below low 
water, of a quay wall constructed in 1966-1967 with Z-profiles from 
‘Arbed.’  The Belvals were initially coated with coal tar products. 

In early 1978, underneath tubercles under water, severe 
corrosion started at the sheet piles and subsidences at the bank as 
well, resulting from holing by corrosion.

In 1986 the piling had been protected with the Humidur® 
system by means of the DZI cofferdam method. Repairs had 
to be done in connection with holing and areas of very thin 
residual steel by welding patch plates. Next after blasting Sa 2.5 
the Humidur® monolayer coating was applied to the piling.

In April 2006 after 20 years of service an inspection to the 
behaviour of the Humidur® protection below water has been carried 
out. To that purpose a DZI cofferdam had been used for local dry 
settings. After cleaning by water jet, the Humidur® protected piling 
appeared as shown in Figure 4. Although Humidur® does not contain 
any biocides, its surface is covered only by a few shells and some algae.  
It shields the steel surface from the harmful bacteria and their by-
products, and algae and shell fish hardly get grip to the surface. 

This Humidur® coating, as applied in 1986 at a thickness of at 
least 400µ, perfectly follows the blasted surface structure of the 
piling, including the corrosion craters of that time. 20 years later 
that steel surface still stays unchanged and securely conserved 
by the Humidur® protective film. It is obvious that during two 
decades after Humidur®’s application, no steel loss at all, not one 
single micron, was possible from the waterside.

In other words, severe corrosion has been completely stopped 
and the piling saved from further decay. The microbial attacks 
could no longer reach the steel surface nor destroy the Humidur® 
coating. 

In their files Acotec have at their disposal the evidence, based 
on official assessment and interim standard inspections, of most of 
their applications over the years and over the globe, which prove the 
complete stoppage of accelerated corrosion in aqueous environment.

References available upon request.


