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Over 73 tonnes of a high per-
formance cementitious coating
manufactured by UK-based
Flexcrete Technologies Limited,
one of the AkzoNobel group of
companies, has been delivered
by air freight to Sydney to meet
the special requirements of a
major floor rehabilitation pro-
ject at an 86ML potable water
reservoir in the Newcastle
region of Australia.

Cementitious Coating 851 -
a two component, waterborne,
cementitious modified polymer
coating which is approved for
use in public water supplies -
was specified in combination
with Cemprotec 2000-S joint
sealing tape for application at
Black Hill Reservoir.

Formerly known as Stoney
Pinch Reservoir, the structure is
significant as it was one of the
major mid-twentieth century
expansions of water storage for
Newcastle, the second most
populated area in the Australian
state of New South Wales. It is
also unusual as the reservoir
was a major engineering project
undertaken during the war
years, having been constructed
from 1939 and brought into
service in 1941.

Black Hill Reservoir has a
gravity mass concrete wall
structure with an unreinforced
concrete floor founded on

rock. Located in remote bush-
land, the surrounding land is
used for coal mining and access
to the site is only via mine haul
roads and unsealed gravel
roads. Over the years, there has
been significant damage to the
reservoir due to local mining
activity.

The reservoir is owned and
managed by Hunter Water
Corporation, a state-owned
organisation which provides
water, wastewater and storm
water services for over half a
million people in the lower
Hunter region. Hunter Water’s
area of operation covers some
5,366 square kilometres and
incorporates six local govern-
ment areas across a diversified
landscape encompassing the
vineyard and farming regions of
Cessnock, Maitland and
Dungog, the expanding areas of
Newcastle and Lake Macquarie
and the tourism peninsula of
Port Stephens. Hunter Water’s
operations are regulated by the
New South Wales Government
through a number of regulatory
requirements including
Environmental Protection
Licences and an Operating
Licence which specifies water
quality and environmental regu-
lations.

Black Hill Reservoir is an
octagonal shape with a floor

surface area of 11,000m?, a
major axis length of 135m, a
minor axis length of 90m and a
total perimeter of 410m. The
concrete floor consists of stag-
gered rectangular 3.6m x 7.2m
concrete slabs with a thickness
of 230mm. A toe slab extends
around the perimeter of the
floor approximately 600mm out
from the wall. The joints
between the concrete slabs
were originally ‘V Shaped’
around 50mm wide and 80mm
deep, filled with a bitumen
sealant.The total length of floor
joints is over 5,000m in length.

The concrete floor slabs
were in reasonable condition
but the majority exhibited a full
width crack along the minor
axis in line with the joints of the
adjacent slabs. There were also
minor cracks, spalling and
defects in the 600mm toe slab.
Surveys carried out several
years earlier discovered minor
vertical movement in the floor
of up to 5mm, between empty-
ing and filling the reservoir.

The reservoir is periodical-
ly cleaned to remove accumu-
lated sediment and maintain
reservoir hygiene. This is typi-
cally undertaken using a
squeegee attached to a rubber
tracked excavator, in combina-
tion with high pressure water
blasting.Agricultural type drains
are installed under the floor
slab just inside the wall of the
reservoir with seepage drains
installed around the walls and
the perimeter at about founda-
tion level. Both the internal and
external drains discharge to
four separate outlets at the toe
of the embankment.

The specification demanded
that the sealing system must
have a 20 year minimum design
life and be certified for contact
with potable water to the
Australian standard AS4020. It

was also important that the
sealing system was flexible
enough to accommodate move-
ment of the wall and floor slabs
and stresses associated with the
ongoing use of the site, includ-
ing daily partial depletion and
filling and periodic emptying for
maintenance.

Following assessment of a
number of different products
and as a result of an extensive
tender process, Flexcrete prod-
ucts were chosen on the basis
of their international track
record of successful use in
potable water facilities and the
ability of Cementitious Coating
851 in particular to meet the
client brief.

Cementitious Coating 851
was first introduced by
Flexcrete back in 1985 and at
the time it took the technology
of polymer modified water-
proofing slurries to new levels
of performance. It still remains
one of the best performing
products available for structural
waterproofing, and is widely
adopted for both clean and
dirty water installations. The
sophisticated formulation is
enhanced with microsilica inclu-
sion which reacts with lime to
form insoluble hydrates, there-
by protecting concrete from
leaching and subsequent ero-
sion in demanding service con-
ditions.

Normally applied by brush
or spray techniques in two
coats to wall and soffit areas,
floors and decks are a simple
one coat application.
Cementitious Coating 851 is a
pre-packaged material only
requiring mixing on-site. It
forms a highly alkaline, abrasion
resistant surface with excellent
resistance to the damaging
effects of soft water attack.

Cementitious Coating 851
provides effective waterproof-

ing on precast and in-situ rein-
forced concrete with a 2mm
layer having equivalent water-
proofing properties to 1000mm
of good quality concrete. Being
cement based, it chemically
reacts with the substrate to
become an integral part with
intimate bond achieved over a
saturated concrete substrate.
Independent testing carried out
at the VINCI Construction
Technology Centre has con-
firmed that Cementitious
Coating 851 will provide an
effective barrier to chlorides for
at least 28 years, a benchmark
which is unparalleled through-
out the global market.

In the case of the project at
Black Hill Reservoir,
Cementitious Coating 851 sat-
isfied the requirement of a 20
year design life. The product’s
rapid curing nature and ability
to be applied to damp concrete
were also important considera-
tions, as the concrete was damp
during the refurbishment and
time constraints were severe
with a very short shutdown
period available. Structures
coated with Cementitious coat-
ing 851 can be returned to ser-
vice in as little as 7 days’ curing,
thereby minimising downtime.
Products intolerant of substrate
moisture were not even consid-
ered for this project.

The environmentally friend-
ly and sustainable nature of
Cementitious Coating 851 was
another important considera-
tion by Hunter Water
Corporation as part of the ten-
der process. The water-based,
ultra-low odour and solvent-
free nature of 851 makes it safe
to apply even whilst water facil-
ities are in operation. In some
countries, additional taxes must

be paid for materials that
release excessive Volatile
Organic Compounds (VOC’s).

In addition to AS4020 for
use on drinking water struc-
tures in Australia, Cementitious
Coating 851 is also backed by a
series of independent approvals
relevant to the UK. It is listed
under the Water Regulations
Advisory Scheme (WRAS), is
CE marked in accordance with
BS EN 1504, has BBA (British
Board of Agrément) approval
and is approved under regula-
tion 31 of the Water Supply
(Water Quality) Regulations
2016.

Over 73 tonnes of ementi-
tious Coating 851 was applied
to the floor of the structure by
specialist applicator McElligott
Partners, an experienced
installer of Flexcrete systems
for the clean and dirty water
industries. 851 was used in con-
junction with Polymer
Admixture 850, an advanced
copolymer dispersion which is
diluted with water for use as a
primer prior to the application
of Cementitious Coating 851.
Like 851, Polymer Admixture
850 is WRAS approved for use
in contact with potable water. In
order to seal cracks and to
accommodate further move-
ment, Cemprotec 2000-S
waterproof reinforcing tape
was embedded in the
Cementitious Coating 851.
Cemprotec 2000-S, which is
also WRAS approved, is elas-
tomeric and waterproof, pro-
viding an impermeable, highly
flexible seal over live cracks and
expansion/construction joints.

This article was written by
Graham James OBE, Flexcrete
Technologies Limited.
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The Thames Tideway Tunnel pro-
ject, London’s new ‘super sewer’,
which will upgrade the city’s 19th
century sewerage system for
today’s eight million plus inhabi-
tants, requires excavation on an
enormous scale. Creating a tun-
nel 25 kilometres in length, and
running up to 65 metres beneath
the River Thames, will generate
immense volumes of spoil, right
in the heart of London. To min-
imise the impact of transporting
this on the capital’s roads,
Tideway plans to transport
around 4 million tonnes of this
material by river.

HR Wallingford is assessing
Tideway’s fleet of vessel masters
at its UK Ship Simulation Centre
to ensure they meet Tideway’s
health and safety standards, using
a specially-created virtual reality
simulation of the route the boats
will take.

The £4.2 billion Thames
Tideway Tunnel project is
required to bring London’s sew-
ers into the 21st century, and to

stop tens of millions of tonnes of
untreated sewage flowing into
the Thames each year. The ‘super
sewer’ is a tunnel running under
the Thames that will intercept,
store and transfer the sewage
overflow for treatment.The tun-
nel starts in West London and
follows the route of the River
Thames to Limehouse, before
heading north-east to Abbey
Mills Pumping Station near
Stratford. At Abbey Mills the
Thames Tideway Tunnel will con-
nect to the Lee Tunnel,which will
transfer the intercepted sewage
for treatment at Beckton, East
London.

Transporting the millions of
tonnes of spoil by river will tre-
ble freight river traffic, and create
up to 200 maritime jobs, includ-
ing barge hands and vessel oper-
ators. HR Wallingford has devel-
oped a four-day course with the
Tideway team, designed to
ensure vessel masters are given
the opportunity to demonstrate
that they are fully prepared, and

are aware of the health and safe-
ty requirements to work on the
Tideway Project.

The course uses a virtual
reality simulation of the tidal
River Thames, developed at HR
Wallingford’s UK Ship Simulation
Centre in Oxfordshire. This
Thames simulation is the most
detailed visualisation HR
Wallingford has developed to
date, covering the tidal River
Thames from Putney Bridge in
the west to Margaretness in the
east, complete with accurate

visual scenes, tides, flows, other
river traffic, and changeable
weather conditions.

“We know how important
visual cues can be” says Dr Mark
McBride, HR Wallingford’s Ships
Group Manager  “so we put a lot
of effort into creating a visually
rich environment for the simula-
tion.All the vessels masters have
a local knowledge endorsement
and a detailed knowledge of the
river which allows them to use
some relatively small features
along the river as prompts and

markers, so we have included
detail such as lions heads on the
river embankments, marker
posts, and even the details on the
undersides of the bridges.”

In order to make the naviga-
tion experience a realistic one,
HR Wallingford’s hydrodynamic
model uses data from tide gauges
and flow measurements along
the Thames to simulate realistic
flow and tide conditions on the
river, and its Naval Architects
have developed a suite of realistic
ship manoeuvring models for the
vessels used in the simulation.As
well as being assessed during
normal operations, the vessel
masters also have to demon-
strate how they would respond
in unexpected scenarios,examin-
ing credible emergency situations
in a safe, risk free environment.

Watch an extract of the
River Thames simulation created
for Tideway:

https://www.youtube.com/w
atch?v=ZqtLwUAQVxc

Andy Mitchell,Tideway CEO,
who visited HR Wallingford to
try out the simulator, said:“I can
see that this could become a
new standard for regular compe-
tency re-evaluation for the
Thames rather like that required
of airline pilots. It was truly
ground breaking stuff, and I just
have to thank the team who have
been behind this over the past
couple of years—this is exactly
what we mean when we talk
about being transformational.”

This detailed River Thames
simulation has also been made
available for other groups to use,
such as the Thames Skills
Academy, with funding from the
Trinity House Maritime Charity.
They use it to provide River
Awareness courses to river
practitioners who are not con-
nected with the Tideway Project.

River Thames simulation supports safer navigation for Tideway
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