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PREPRUFE®, BITUTHENE®, HYDRODUCT®

Structural Waterproofing Solutions

Waterproofing Las Vegas McCarran International 
Airport’s New Terminal 3 

“Grace sales representative Dan Kuball and 
the whole Grace team have been very
supportive during design process and have
been an excellent technical resource. I would
recommend that Grace waterproofing products
be specified on similar projects in the future.”

David Moss
Principal, Pierce Goodwin Alexander & Linville, Inc.

the United States. Airside improvements 
have enabled the airport to safely handle the
growing number of aircraft operations, but the
two existing terminals, airport roadway and
parking facilities could not handle its annual
capacity target of 53.6 million passengers. A
$2.4 billion improvement plan was initiated
that features the construction of Terminal 3,
the addition of 14 more gates, and a new
automated people-mover system that connects
Terminal 3 with McCarran’s existing Terminal
1 via an underground tunnel, maximizing the
use of the limited space available on the
landlocked site. 

A Rich History and Booming Future

Nearly half of all visitors to Las Vegas arrive 
by air at McCarran International Airport,
making it one of the 10 busiest airports in 

Architect’s rendering of the new Terminal 3 at McCarran International Airport in Las Vegas, Nevada 
The project includes a 1.8 million sq. ft. terminal building on three levels. Terminal 3 will be linked to existing
Concourse D by an underground, automated people-mover system (ATS). A total of 887,000 sq. ft. of Grace Preprufe®

and 441,000 sq. ft. of Bituthene® waterproofing membrane along with Hydroduct® drainage composite protect the new
terminal building, underground ATS tunnel and station, central plant and utilidor from ground water and hydrocarbon
runoff from aircraft operations.

“Grace Preprufe, Bituthene, and Hydroduct
products were tested and proven products.
The previous use of similar Grace products
met the owner’s expectations, and their
comfort level with this high-performing
compatible waterproofing system was 
another consideration.”

David Moss
Principal,
Pierce Goodwin Alexander & Linville, Inc. (PGAL)

Grace Bituthene® Self-Adhesive Membrane Waterproofing

Grace Preprufe® Pre-Applied Waterproofing System

Designed by Pierce Goodwin, Alexander &
Linville, Inc. (PGAL) architects, Terminal 3 
has its own central plant, roadway, parking
garage, ticketing counters and baggage claim.
Passengers will be conveyed in comfort by the
underground people-mover system to and from
the existing D Gates Concourse of Terminal 1,
about 900 feet to the south. 

No Gambling with the 
“Water Table”

While bustling McCarran International
currently has more than 1,300 slot machines
located throughout its existing terminal
buildings, the Department of Aviation isn’t
gambling with the Terminal 3 project.
Because the train station and utilidor tunnel
are in the water table, waterproofing is

critical. The materials specified must provide
trouble-free resistance to hydrostatic pressure
from the groundwater – and would have to 
be installed during cold and severely hot
weather. In addition, notes David Moss, a
PGAL Principal, “Aircraft will be parking
directly above the train station and the tunnel
and it was very critical that the waterproofing
system withstand water and also hydrocarbons
that may leak from the ramp.”

Product Selection Criteria

After consulting with Grace representatives,
Moss chose to use the Grace Preprufe®

Pre-Applied Waterproofing System, Grace
Bituthene® Self-Adhesive Membrane
Waterproofing, and Hydroduct® Drainage
Composite systems because they are “tested
and proven products” that were used in an
existing tunnel to the D Gates that was built
just prior to the September 11, 2001 attacks.
“The previous use of similar Grace products
met the owner’s expectations, and their 
comfort level with this high-performing
compatible waterproofing system was another
consideration,” he said. In addition, Grace
also provided single-source warranty respon-
sibility for the specified Grace Preprufe and
Bituthene membranes and Hydroduct drainage
composite. The specifications include 3rd
party inspection and a 10-year warranty.

Shelly Hayden, the Manager of Airport
Architecture for the Dept. of Aviation reported:
“Other products don’t compare to Grace’s
Preprufe pre-applied waterproofing system.”

Construction

Together, the station and the tunnel comprise
the “Early Site Package” of the Terminal 3
project and represent about 600,000 square
feet of excavation and construction, requiring
275,000 sq. ft. of Preprufe and 370,000 sq. ft.
of Bituthene waterproofing membrane 
along with Hydroduct drainage composite.
Subsequent stages—the terminal building
foundation, central plant-utilidor package, 
and roadway package require 612,000 sq. ft. 
of Preprufe and 71,000 sq. ft. of Bituthane.

After excavation, a mud slab, or raft, about 2
inches (5.08 cm) thick was poured to provide a
smooth, level subsurface for the underground
floor slab. Then Grace Preprufe 300R

membrane, specifically designed for use below
slabs, was installed. Preprufe 300R is a 46 mil
(1.2 cm) thick membrane, comprising a high
tensile strength, puncture-resistant HDPE film, 
coated with Grace’s patented Advanced Bond
Technology™ (an aggressive adhesive that bonds
securely to poured concrete). Preprufe forms a
permanent, seamless seal against water, unlike
conventional non-adhering membranes, which
cannot prevent water ingress between the
membrane and the concrete structure. Preprufe's
high tensile strength withstands the stress of
ground settlement. 

The Preprufe 300R membrane was installed 
on the mud raft, adhesive-side-up, and 
ready to bond to the poured concrete. After
reinforcing steel was put into place, concrete
was poured to form the floor slab, which
varies from 12 to 48 inches (30.5 to 121.9 cm)
thick. Below the station floor, a maintenance
area was built to allow work under the tram.
At Sublevel 0, just below that, a 20 foot 

(6.1 m) wide utilidor carries all the hydronic
piping for Terminal 3 to the central plant, 
a distance of about 3/4 mile (1.2 km). The
entire utilidor is wrapped in Grace Preprufe
and Bituthene waterproofing. 

Forms for the utilidor walls were then
installed. After the wall concrete was poured,
Grace Bituthene 4000 membrane was applied
to the outside of the walls and sealed to 
the Preprufe by overlapping at the floor 
slab. Grace Hydroduct 225 hydrocarbon
resistant drainage composite, another critical
component of the system, was utilized 
to provide an escape for groundwater,

Grace Bituthene® Self-Adhesive Membrane & Grace
Hydroduct® Drainage Composite

“ We have had no problems. The Grace
products are going down real well, excellent.”

Bruce Martin
Senior Project Manager,
Commercial Roofers, Inc., Las Vegas, NV

Grace Bituthene® Deck Prep

“Grace Preprufe, Bituthene, and Hydroduct
products were tested and proven products.
The previous use of similar Grace products
met the owner’s expectations, and their
comfort level with this high-performing
compatible waterproofing system was 
another consideration.”

David Moss
Principal,
Pierce Goodwin Alexander & Linville, Inc. (PGAL)

Grace Bituthene® Self-Adhesive Membrane Waterproofing

Grace Preprufe® Pre-Applied Waterproofing System

Designed by Pierce Goodwin, Alexander &
Linville, Inc. (PGAL) architects, Terminal 3 
has its own central plant, roadway, parking
garage, ticketing counters and baggage claim.
Passengers will be conveyed in comfort by the
underground people-mover system to and from
the existing D Gates Concourse of Terminal 1,
about 900 feet to the south. 

No Gambling with the 
“Water Table”

While bustling McCarran International
currently has more than 1,300 slot machines
located throughout its existing terminal
buildings, the Department of Aviation isn’t
gambling with the Terminal 3 project.
Because the train station and utilidor tunnel
are in the water table, waterproofing is

critical. The materials specified must provide
trouble-free resistance to hydrostatic pressure
from the groundwater – and would have to 
be installed during cold and severely hot
weather. In addition, notes David Moss, a
PGAL Principal, “Aircraft will be parking
directly above the train station and the tunnel
and it was very critical that the waterproofing
system withstand water and also hydrocarbons
that may leak from the ramp.”

Product Selection Criteria

After consulting with Grace representatives,
Moss chose to use the Grace Preprufe®

Pre-Applied Waterproofing System, Grace
Bituthene® Self-Adhesive Membrane
Waterproofing, and Hydroduct® Drainage
Composite systems because they are “tested
and proven products” that were used in an
existing tunnel to the D Gates that was built
just prior to the September 11, 2001 attacks.
“The previous use of similar Grace products
met the owner’s expectations, and their 
comfort level with this high-performing
compatible waterproofing system was another
consideration,” he said. In addition, Grace
also provided single-source warranty respon-
sibility for the specified Grace Preprufe and
Bituthene membranes and Hydroduct drainage
composite. The specifications include 3rd
party inspection and a 10-year warranty.

Shelly Hayden, the Manager of Airport
Architecture for the Dept. of Aviation reported:
“Other products don’t compare to Grace’s
Preprufe pre-applied waterproofing system.”

Construction

Together, the station and the tunnel comprise
the “Early Site Package” of the Terminal 3
project and represent about 600,000 square
feet of excavation and construction, requiring
275,000 sq. ft. of Preprufe and 370,000 sq. ft.
of Bituthene waterproofing membrane 
along with Hydroduct drainage composite.
Subsequent stages—the terminal building
foundation, central plant-utilidor package, 
and roadway package require 612,000 sq. ft. 
of Preprufe and 71,000 sq. ft. of Bituthane.

After excavation, a mud slab, or raft, about 2
inches (5.08 cm) thick was poured to provide a
smooth, level subsurface for the underground
floor slab. Then Grace Preprufe 300R

membrane, specifically designed for use below
slabs, was installed. Preprufe 300R is a 46 mil
(1.2 cm) thick membrane, comprising a high
tensile strength, puncture-resistant HDPE film, 
coated with Grace’s patented Advanced Bond
Technology™ (an aggressive adhesive that bonds
securely to poured concrete). Preprufe forms a
permanent, seamless seal against water, unlike
conventional non-adhering membranes, which
cannot prevent water ingress between the
membrane and the concrete structure. Preprufe's
high tensile strength withstands the stress of
ground settlement. 

The Preprufe 300R membrane was installed 
on the mud raft, adhesive-side-up, and 
ready to bond to the poured concrete. After
reinforcing steel was put into place, concrete
was poured to form the floor slab, which
varies from 12 to 48 inches (30.5 to 121.9 cm)
thick. Below the station floor, a maintenance
area was built to allow work under the tram.
At Sublevel 0, just below that, a 20 foot 

(6.1 m) wide utilidor carries all the hydronic
piping for Terminal 3 to the central plant, 
a distance of about 3/4 mile (1.2 km). The
entire utilidor is wrapped in Grace Preprufe
and Bituthene waterproofing. 

Forms for the utilidor walls were then
installed. After the wall concrete was poured,
Grace Bituthene 4000 membrane was applied
to the outside of the walls and sealed to 
the Preprufe by overlapping at the floor 
slab. Grace Hydroduct 225 hydrocarbon
resistant drainage composite, another critical
component of the system, was utilized 
to provide an escape for groundwater,

Grace Bituthene® Self-Adhesive Membrane & Grace
Hydroduct® Drainage Composite

“ We have had no problems. The Grace
products are going down real well, excellent.”

Bruce Martin
Senior Project Manager,
Commercial Roofers, Inc., Las Vegas, NV

Grace Bituthene® Deck Prep

preventing hydrostatic pressure from building
up on walls. A 1 1/2 inch (3.8 cm) thick
polystyrene backboard protection layer was then
installed on the Hydroduct before backfilling.  

The installation of the formwork for the top 
lid of the utilidor followed and the top lid
concrete was poured. Grace Bituthene Deck
System was used for this critical section.
Bituthene Deck System, a combination of
Bituthene Deck Prep and Bituthene 4000, 

was selected due to its system performance 
as liquid and sheet waterproofing. It was
covered by Hydroduct 660 drainage mat
before backfilling. 

In addition, the new Terminal 3 building
foundation is waterproofed with 550,000 sq. ft.
of Preprufe and 50,000 sq. ft. of Bituthane. The 
new central plant and utilidor is waterproofed
with 45,000 sq. ft. of Preprufe and 21,000 sq.
ft. of Bituthane.

As Randall Walker, Director of Aviation at
McCarran, sums up: “The airport continues 
to be a reflection of the community's growth.

PROJECT CREDITS:

Owner: Clark County, Nevada, Department 
of Aviation (CCDOA)

Architect/Designer: Pierce Goodwin Alexander &
Linville, Inc. (PGAL), Las Vegas Nevada

Waterproofing Contractor: Commercial Roofers,
Inc., Las Vegas, Nevada

Grace Products: Preprufe® 300R & 160R 
membrane, Bituthene® 4000 membrane, Bituthene®

Deck Prep® and Hydroduct® 220, 225, and 660
drainage composites

“ Other products don’t compare to Grace’s
Preprufe pre-applied waterproofing system.”

Shelly Hayden
Manager of Airport Architecture, Clark County
Dept. of Aviation (CCDOA)

Grace Preprufe® Pre-Applied Waterproofing System

As the gateway for one of the world's most
popular travel destinations, we want to 
ensure we achieve that objective by building
and maintaining state-of-the-art facilities,
maximizing existing resources, and capitalizing
on new and innovative technology.”

Официальный представитель
в России и странах СНГ

www.archon-solutions.com
info@archon-solutions.com



Sector: Infrastructure

Cork Airport
Cork, Ireland

The Site
A new terminal building is being built at Cork airport, to 
increase its flow of passengers. The new terminal aims 
to increase the capability of the airport from holding 1.1 
million people to 3 million passengers a year, with the 
capacity to expand & take 5 million passengers a year. 

The project also involved the construction of a new multi 
storey car park, capable of holding 600 cars with access 
via the airport terminal, as well as a 3,250 space surface 
car park. In addition, 3-passenger air bridges were 
constructed and a new fire station. The project worth 
€144.3 Million, has expanded the airport to 28,300m3,
and will also consist of 32 new check-in desks.

The Challenge
The design required waterproofing of the basement area, 
specifically the walls as well as reinforced concrete 
columns. Situated on a sloping site, the engineers 
designed drainage under the slab, as it was not a 
monolithic basement. Therefore, a membrane suitable for 
application in damp areas was also called for. 

A network of waterstops was also required to provide 
resistance against hydrostatic pressure, which would be 
suitable for use as an internally cast waterstop.

The Solution
Grace provided extensive on-site support and training in 
the correct installation of the waterproofing membranes 
and waterstops.

Bituthene® 8000, a self-adhesive membrane, was applied 
to the basement walls as well as on columns, providing 
protection against the effects of water, damp and gas 
penetration. Servipak® protection boards were also 
applied to the walls in order to permanently protect the 
Bituthene membrane.

Preprufe® 300R was applied beneath the slabs due to its 
unique ability to adhere to poured concrete, preventing 
water migration between the structure and membrane. 

Architects impression of the airport terminal

‘Situated on a sloping site, the engineers 
designed drainage under the slab, as it was not 
a monolithic basement. Therefore, a membrane 
suitable for application in damp areas was also 
called for.’ 

www.graceconstruction.com

It was also specified on the basis that it provide vapour 
proofing to all basement grades in addition to radon gas 
protection. 

A network of waterstops was also specified to provide a 
comprehensive waterproofing system; Servitite® internal 
waterstops and junctions provide resistance against high 
hydrostatic pressure, and when formed in a continuous 
network, prevent the ingress of water and moisture 
through concrete expansion joints.

CREDITS

Client: Aer Rianta
Main Contractor: Rohcon Ltd
Subcontractor/ Applicator: Radon Ireland
Structural Engineers: Jacobs international 

Limited

Application of Bituthene to retaining wall

PRODUCTS USED

Preprufe® 300R
Bituthene® 8000
Servipak®

Servitite®

Sector: Infrastructure

Liverpool Canal link  
Liverpool, England

The Site
The new Liverpool canal dock link, is a £17 million 
scheme, due for completion in 2008, as part of the 
regeneration of the city for its European Capital of 
Culture year.  The project will re-connect the Leeds & 
Liverpool Canal to Liverpool’s South Docks via Stanley 
Dock, allowing boats to travel past the world-famous 
Three Graces and into the Albert Dock.

The project, which is still in its early stages, consists of 
a waterway which includes the construction of two new 
locks, two new bridges, and three tunnels, with the aim of 
allowing access for visiting canal boats, water taxis and 
hire boats, making it a major feature of the city.

The Challenge
The design required a system which would offer a 
waterstop system with water excluding and water 
retaining properties; to keep water within the canal and 
ensure that water could not penetrate the concrete tunnel. 

For roof decks area, a high performance waterproofing 
system suitable for efficient application over large areas 
was required. Additionally, a compatible joint system 
was also specified.

The Solution
Grace was able to use innovative technology combined 
with years of experience in providing waterproofing 
solutions to offer a viable solution for the client. 

The Grace AT waterstop system, specifically developed for 
critical water retaining and water excluding structures was 
installed in the tunnels, and dealt with the issues of water 
migration. Its unique ability to act as a continuously active 
seal due to its hydrophilic properties, means it works better 
than conventional waterstop systems, and provided a 
reliable solution to the strict requirements of the design.

For waterproofing of roof decks, both Procor® Deck 
System 2 and Serviband™ were favoured. Procor Deck 
System, a liquid applied system overcame the issue of 
application over a large area, as it can be either spray or 
trowel applied. The system when used in conjunction 
with Serviband™ forms a continuous waterproofing 
system for concrete roof decks. Serviband, a joint system 
for buried movement joints, was specified to protect 
movement joints in concrete and to its ability deal with 
water pressure and accommodate movement.

Architects impression of the proposed construction

‘The design required a system to keep water 
within the canal and ensure that water could not 
penetrate the concrete tunnel.’

CREDITS

Client: British Waterways/Liverpool City   
  Council
Main Contractor: Balfour Beatty    
  Construction Ltd
Structural Consulting Engineer:   
  Arup Partners Liverpool

Procor and Serviband are registered trademarks of W. R. Grace & Co.-Conn.

The information given is based on data and knowledge considered to be true and accurate and is offered for the user’s consideration, 
investigation and verification. Since the conditions of use are beyond our control we do not warrant the results to be obtained. Please read 
all statements, recommendations or suggestions in conjunction with our conditions of sale including those limiting warranties and remedies 
which apply to all goods supplied by us. No statement, recommendation or suggestion is intended for any use which would violate or infringe 
statutory obligations or any rights belonging to a third party.

These products may be covered by patents or patents pending.        
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Grace Construction Products Limited   635 Ajax Avenue   Slough   Berkshire   SL1 4BH

PRODUCTS USED

Procor® Deck System 2
Serviband™

AT System

Architect’s impression of the canal Architect’s impression of the canal

Официальный представитель
в России и странах СНГ

www.archon-solutions.com
info@archon-solutions.com



Sector: Sports

Wembley National Stadium   
Wembley, UK

The Site
The new Wembley Stadium is the first of a new 
generation of sports stadia, with services unmatched 
around the world. The 90,000 capacity bowl stadium, with 
state-of-the art facilities, is the ultimate and most versatile 
stage for major sporting and musical events.

The Challenge
The design required a complete waterproofing system, 
which would provide high grade waterproofing for the 
basement area and retaining walls, due to the presence of 
high voltage electrical transformers and heating, to power 
the stadium.

Waterproofing continuity was essential for the basement 
and exposed deck areas, to achieve a complete solution. 
The design also required numerous movement joints in 
the basement structure, which are always the highest risk 
of any waterproofing system.

The Solution
Grace offered a comprehensive waterproofing system, 
which comprised Technical Design service, on-site 
technical support, as well as a waterproofing membrane 
and waterstop combination.

A complex network of waterstops with movement joints 
was detailed. The AT system waterstops provided the 
security required to deal with water pressure due to 
the systems continuously active sealing element. The 
hydrophilic elements swell when in contact with water, 
which then actively seal plug voids created by concrete 
shrinkage.

Grace included Bituthene® 4000 & 8000, a self-adhesive 
water and vapour proof membrane for protection of 
basements, and Preprufe® 300R a pre-applied bonded 
waterproofing membrane. 
Being a fast track project required a system with fast 
application, as well as being able to withstand different 
seasonal temperatures and conditions associated with the 
lengthy timescale; this suited Bituthene® and Preprufe®. 

Procor® Deck System 2 and 4R, and Procor‚ 75 were 
spray applied to the elevated deck areas, due to its 
quick application over vast areas and ability to reduce 
construction programme times. 

Completed construction of Wembley stadium

‘The presence of high voltage electrical 
transformers and heating necessitated a high 
grade waterproofing system.’

www.graceconstruction.com

Servidek® /Servipak® system, appropriate for heavily 
trafficked decks, suited the ramp areas leading to the 
decks. This system allowed the surface to be trafficked 
immediately after the Servipak® protection boards were 
laid, hence work commenced without delay.  

Preprufe, Bituthene, Procor, Servidek, Servipak, Serviseal and Servistrip are registered trademarks of W. R. Grace & Co.-Conn.

The information given is based on data and knowledge considered to be true and accurate and is offered for the user’s consideration, 
investigation and verification. Since the conditions of use are beyond our control we do not warrant the results to be obtained. Please read 
all statements, recommendations or suggestions in conjunction with our conditions of sale including those limiting warranties and remedies 
which apply to all goods supplied by us. No statement, recommendation or suggestion is intended for any use which would violate or infringe 
statutory obligations or any rights belonging to a third party.

These products may be covered by patents or patents pending.        
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CREDITS

Client: Wembley National Stadium
Main Contractor: Multiplex Constructions 
  (UK) Limited
Concrete Contractor: PC Harrington Group
Architects: World Stadium Team – HOK   
  Sport/ Foster & Partners
Structural Consulting Engineer: 
  Mott McDonald Ltd 

PRODUCTS USED

Preprufe® 300R 
Bituthene® 8000 Membrane
Bituthene® 4000 Membrane
Procor® 75 Liquid Waterproofing 
Procor® Deck System 2 & 4R
Servidek® / Servipak® System
AT System - Serviseal® AT 240
Servistrip® AH 205

‘The fast track nature of the project required 
a system able to withstand different seasonal 
temperatures and conditions associated with 
lengthy timescales – this suited both Preprufe 
and Bituthene.’

Sector: Retail

Zlote Tarasy
Warsaw, Poland

The Site
Zlote Tarasy (The Golden Terraces), located in the centre 
of Warsaw, is a multifunctional entertainment retail and 
office complex costing $500 million. With convenient 
access to the Central Railway Station between Jana 
Pawla II and Emilia Plater streets, the development 
includes over 200 shops on four commercial levels. 

In addition, the complex comprises of restaurants, a 
hotel, a cinema multiplex as well as an underground 
car park suitable for 1,400 cars.  The building’s central 
indoor courtyard, covered by a distinctive, transparent 
roof, caters for concerts and similar musical events.

The Challenge
The design showed a complicated basement design due 
to the presence of slabs and piles.
The client required the highest grade basement 
waterproofing beneath the slabs, therefore a membrane 
suitable for preventing water travelling between the 

membrane and structural concrete was specified.
A diaphragm wall, with a connection between the slab 
(detail called a lock), required a product that would 
provide waterproofing continuity at angles.

The roof decks necessitated a suitable membrane that 
would protect it from harsh weather conditions and from 
any risk of leaks occurring. As metal tiles were to be 
placed on top of the membrane, the chosen system would 
need to be appropriate for this.

The Solution
Preprufe® 300R waterproofing membrane was applied 
beneath the slabs to an area of 33,000m2, preventing 
water migration between the structure and membrane. Its 
unique adhesive technology ensures that the risk of leaks 
in the structure is substantially reduced due to its unique 
ability to adhere to poured concrete. Preprufe® tape was 
also used for continuity of concrete adhesion at edges.

Servistrip® AH 205 a solid, active jointing strip which 
swells when exposed to water to prevent leak paths in 
concrete, was applied between the slab and diaphragm 
wall connection. Bituthene® Liquid Membrane was 
applied to provide waterproofing continuity at angles and 
penetrations.

Site photograph of distinctive glass roof covering the indoor courtyard

‘Harsh weather conditions necessitated a 
product which would protect roof decks against 
the effects of ice.’

www.graceconstruction.com

Grace Ice and Water Shield®, a self-adhesive roofing 
underlayment, provided the necessary protection for the 
2,000m2 roof deck area. Composed of two waterproofing 
layers – a rubber bitumen adhesive backed by a layer of 
HDPE laminate, allowing the membrane to effectively 
bond to the roof deck and self seal around penetrations.

CREDITS

Client: ING Real Estate & Rodamco Europe
Main Contractor: Skanska Polska Sp.z.o.o, 

Besix Poland, Modzelewski & Rodek,   
Hydrobudowa 6. SA

Structural Consulting Engineer:
Arup & Partners International Ltd
Architects: Epstein, Jerdy Partnership

Architects impression of the indoor courtyard

Architects impression of the Zlote Tarasy retail development

‘In colder climates, it is particularly important to 
have a membrane which will protect against the 
adverse effects of water and ice - Grace Ice and 
Water Shield® helps to extend the life of roofs by 
reducing the risk of leaks.’ 

Preprufe, Bituthene, Servistrip and Grace Ice and Water Shield are registered trademarks of W. R. Grace & Co.-Conn.

The information given is based on data and knowledge considered to be true and accurate and is offered for the user’s consideration, 
investigation and verification. Since the conditions of use are beyond our control we do not warrant the results to be obtained. Please read 
all statements, recommendations or suggestions in conjunction with our conditions of sale including those limiting warranties and remedies 
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PRODUCTS USED

Preprufe® 300R
Preprufe® 160R
Servistrip® AH205
Preprufe® Tape
Bituthene® Liquid Membrane
Grace Ice & Water Shield®

Site photograph – Concrete being poured on the Preprufe

Официальный представитель
в России и странах СНГ

www.archon-solutions.com
info@archon-solutions.com



Sector: Tunnels

Milan Metropolitan 
Milan, Italy

The Site
The project comprised building an artificial tunnel 1 km 
long for Milan’s Metropolitan line. Waterproofing was 
carried out for the horizontal foundation slab, against 
vertical diaphragms and for the roof, the total area being 
25,000 m2. The work was commissioned by Milan 
Metropolitan, contracted out to Costruzione Grandi 
Lavori Fincosit Spa and the waterproofing was laid by 
Eng.Prati Srl.

The Challenge
The site is located to the South of Milan and runs close to 
the canal for about 1 Km with the constant pre-sence of a 
water table under pressure. The design company MM, having 
considered the complexity and importance of the work to 
be carried out, consequently sought and selected a highly 
reliable waterproofing system, which provides effective 
and permanent protection of the important structure. 
The major problem is raising the level of the water table 
from which the whole city of Milan has been suffering in 
recent years.

The Solution
The choice of design fell on the Preprufe® System, which 
is a pre-applied membrane, unique of its kind, consisting 
of a robust film of high density polyethylene which 
develops a high level of adhesion to concrete during 
the pouring and hardening phase. Preprufe® ensures 
perfect impermeability and, in the event of accidental 
damage, prevents lateral migration of water between the 
membrane and the structure itself. The Preprufe® System 
does not require additional mechani-cal protection, has a 
high resistance to hydrostatic pressures up to 80 metres 
head of water and is highly resistant to any chemical 
agents dissolved in the water.

The Preprufe® 300R was laid on the screed, followed by 
laying the reinforcement and pouring of the main slab. 
Preprufe® 160R was mechanically fixed directly to the 
surfaces of the diaphragms and the Bituthene® System 
was then laid after spreading Primer on the surfaces of 
the covering screeds.
Both Preprufe and Bituthene provide a waterproof 
system with com-plete adhesion.

Metropolitan Line 2 extension - Milan

‘The major problem is raising the level of the 
water table from which the whole city has been 
suffering from in recent years.’

CREDITS

Client: Milan Metropolitan
Main Contractor: Costruzione Grandi Lavori 
  Fincosti Spa

Preprufe and Bituthene are registered trademarks of W. R. Grace & Co.-Conn.

The information given is based on data and knowledge considered to be true and accurate and is offered for the user’s consideration, 
investigation and verification. Since the conditions of use are beyond our control we do not warrant the results to be obtained. Please read 
all statements, recommendations or suggestions in conjunction with our conditions of sale including those limiting warranties and remedies 
which apply to all goods supplied by us. No statement, recommendation or suggestion is intended for any use which would violate or infringe 
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Preprufe® 300R
Preprufe® 160R 
Bituthene®

‘The Preprufe® system has a high resistance to 
hydrostatic pressure – up to 80 metres high.’

Preprufe application

Sector: Tunnels

MRT North East Line 
Singapore

The Site
The S$5 billion Mass Rapid Transit (MRT) North 
East Line is the third MRT line in Singapore and the 
world’s first fully automated and driverless underground 
rapid transit line. Completed in 2002 the line is one 
of Singapore’s largest transportation infrastructure 
improvement projects, encompassing 20km of new 
track, with 16 new stations.  The line connects central 
Singapore to the northeastern part of the country, 
running from the World Trade Centre in the South and 
terminating in Punggol.

The Challenge
1. The design required waterproofing of the tunnels and 
 stations, with a pre-applied membrane suitable for  
 application to a confined site. Ease of application was  
 also important as well as ensuring the membrane was  
 quick to apply.

2. Protection of the metal roof was also required for the 
 Punggol station, which required a roofing   
 underlayment that would effectively protect the roof  
 from adverse weather conditions. 

3. In addition to this, a fire protection system was 
 required suitable for application to steel framed  
 structures.

The Solution
1. Around 500,000m2 of Grace products were applied in 
 the construction of the North East Line, consisting  
 mainly of Preprufe® 300R and Preprufe® 160R and  
 Bituthene® 3000. Both membranes, applied in the  
 tunnels and stations, are suitable for protecting against  
 the effects of gas penetration. Preprufe® offered a pre- 
 applied waterproofing solution, applicable to below  
 slabs and on confined basement walls. Its ability to  
 adhere to poured concrete, preventing water migration  
 between the structure and membrane and its unique  
 adhesive technology ensures that the risk of leaks in  
 the structure is substantially reduced.
 Bituthene 3000, a cold applied self-adhesive   
 waterproofing membrane, was applied to the tunnels  
 effectively as a continuous waterproofing/tanking system. 

MRT North East line - Singapore

‘Around 500,000m2 of Grace products were 
applied consisting mainly of Preprufe and 
Bituthene®.’

www.graceconstruction.com

2. Grace Ice and Water Shield®, a roofing underlayment  
 was applied to the metal roofs of the Punggol station; it 
 provides the assurance of a tight seal around 
 penetration from the metal roof surface, which pass 
 through to the structural elements below. It has 
 performed in the most severe climatic conditions to  
 protect against rain and the effects of ice dam build up  
 beneath shingles, therefore extending the life of the roof.

3. All structural steel was fireproofed using Monokote®

 MK-6/HY, a spray applied fire protection system  
 suitable for application to steel and concrete structures.  
 Due to its unique fast setting properties it is able to 
 withstand unfavourable weather conditions during  
 construction.

CREDITS

Client: Land Transport Authority, Singapore

Preprufe, Bituthene, Monokote and Grace Ice and Water Shield are registered trademarks of W. R. Grace & Co.-Conn.
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PRODUCTS USED

Preprufe® 300R
Preprufe® 160R
Bituthene® 3000
Grace Ice and Water Shield®

Monokote® MK-6/HY

‘Monokote® MK-6/HY a spray applied fire 
protection system was applied to the structural 
steel, bonding tightly to the substrate to form a 
durable surface.’

Image showing application of Preprufe

Metal roof showing application of Grace Ice and Water Shield

Cut and cover tunnel construction

Официальный представитель
в России и странах СНГ

www.archon-solutions.com
info@archon-solutions.com



Sector: Education

Museum of Islamic Arts 
Doha, Qatar

View of the completed development – Doha, Qatar 

The Site 
The Museum of Islamic Arts will provide a beautiful 
environment to showcase a vast collection of art and 
historical artefacts.  

Located on the edge of the Doha bay with a total area 
of approximately 45,000m2 when completed, the 
museum will have ample exhibition space available as 
well as education and presentation areas.

Viewed from all angles, the completed building appears 
to sit in the sea, and is connected to land by a causeway 
and bridge.  
The building work itself was completed in 2006 and the 
museum is scheduled to be opened to the public in 
2008.

The Challenge 
The construction of the island posed an important 
challenge. As it was to be built in the corrosive salt 
waters of the Arabian Gulf, it had to provide adequate 
foundations for the Museum.  

Being constructed on reclaimed land, with foundations 
below the water table and highly aggressive chloride 
and sulphate conditions, the designers understood the 
need to fully protect the concrete substructure from 
deterioration for the design life of the structure.  
Hence a system able to withstand these aggressive 
ground conditions and water tables was required. 

The Solution 
Construction of the sub-structure package commenced 
in 2004 by SixConstruct – Midmac JV. Grace’s 
Preprufe and Bituthene membranes were selected to 
provide protection to the foundation pile caps, beams 
and other construction up to levels above the water 
table. Preprufe and Bituthene membranes are fully and 
intimately bonded to the structural concrete providing 
complete protection from the aggressive ground 
conditions.

Preprufe® 300R is a unique membrane of its kind, 
consisting of a robust film of high density polyethylene 
(HDPE), impermeable to water, water vapour and 
gases, combined with a special multilaminar matrix. 
This matrix on one side of the membrane develops a 
strong capacity for adhesion when loaded by the 
pressure of freshly poured concrete during the pouring 
and successive hardening phases.

‘The designers understood the need for a system 
able to protect the structure from chloride and 
sulphate conditions.’ 

Being made from HDPE technology results in a 
number of benefits for Preprufe: 

1. High impermeability to water, water vapor and 
gas

2. Non-perishable with time and therefore high 
durability 

3. Resistance to aggressive gases in the water and 
soil.

Its tenacious adhesion to concrete ensures that 
Preprufe® not only protects but also becomes an 
integral part of the structure. This perfect sealing 
prevents the migration of water and moisture into the 
membrane and concrete interface, thereby eliminating 
the possible infiltration of water towards the inside of 
the structure. 

Bituthene® 8000HC is a flexible self-adhesive 
membrane ideal for substructures in hot climates. 
Compatible with systems like Preprufe, it is water and 
vapour proof and provides effective external protection 
against aggressive soils and contaminated water. 

Bituthene® LM a liquid applied waterproofing which 
cures to form a tough seamless rubber-like layer, was 
applied where necessary to ensure watertight 
continuity. 

The superstructure was constructed by Baytur 
Contractor, with Grace products extensively used on 
the connecting bridge and causeway. 

Client: Qatar Petroleum 
Architects: I.M. Pei (USA)
Structural Engineer: LERA (USA) 
Contractors: SixConstruct - Midmac JV 

Contractors, Baytur Contractor
Project Manager: Turner  

CREDITS

Preprufe  300R 
Bituthene® 8000HC 
Bituthene  LM 
Servipak® Protection Board 

PRODUCTS USED 

‘Preprufe® and Bituthene® membranes are 
insensitive to variations in the water table, and at the 
same time an effective waterproofing solution.’

Preprufe 300R and Bituthene LM installation at the Museum site in April 2004

Grace Concrete Products

PREPRUFE®
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A New World-class Music Center Employs
An Innovative Waterproofing Solution

The Green Music Center under construction at Sonoma State University
Rohnert Park, California

��������������������� �������������� ��
�����������������������������������������
��������������������������������������
����������������������������������
���������������������������
Bill Bussey
A.C. Martin Partners

That’s because while the concert hall entrance
sits at ground level, the hall slopes downward,
below grade, toward the stage. In addition,
several feet of space required for the building’s
air supply below the floor extend the depth 
even farther. With a high water table just a 
few feet below the surface, some clever design
and construction was needed – to create both 
a temporary underground dewatering system
during construction, and a long-term water-
proofing solution to keep the concert hall dry 
for years to come.

“We knew that the water table would create 
a real challenge, so temporary wells were
created around the perimeter foundation that
collect water for pumping during construction,”
explained Bill Bussey of A.C. Martin Partners,
the architects for the concert hall. 

When you think of a world-class music center,
excellent acoustics and soundproofing may
come to mind. With its smart design, the 
1,400-seat Green Music Center at Sonoma State
University more than meets those requirements.
But perhaps surprisingly, one of the most
innovative aspects of the concert hall isn’t its
soundproofing, but its waterproofing system.

During construction, with the high water table,
water pumps were moving thousands of gallons
of water per day and operating constantly. With
energy and noise concerns, it became apparent
that a more efficient long-term solution was
needed. As a result, a sub-surface diversion
system for the groundwater was created 
around the perimeter of the entire building. 

In addition to the dewatering system,
waterproofing was essential to the success 
of the project. With the guidance of their
specialized waterproofing consultants, A.C.
Martin Partners specified Grace waterproofing
products based on the architectural firm’s 
long-term track record using them in these 
types of applications. Grace’s Preprufe® 300R
was utilized in the sump pit, where despite
muddy conditions, the pre-applied waterproofing
membrane’s aggressive pressure-sensitive
adhesive formed a tight adhesive bond to the
concrete to prevent ingress or migration of water
around the structure. To waterproof the exterior
basement walls, Bituthene® System 4000 was
applied. A pre-formed waterproofing membrane,
Bituthene® System 4000 incorporates a super
tacky self-adhesive membrane with a latex
surface primer to provide a long-term
waterproofing solution.

“We’re pleased with the overall solution,” 
said Bill Bussey. “The basement is dry with 
no complaints.” To isolate the concert hall 
from any noise created by the water pumps, 
the facility is completely sound insulated to

ensure the finest acoustics. And now, the entire
hall is waterproofed just as effectively.

For all participants in this project, realizing 
a successful outcome to this unusual water-
proofing challenge was music to their ears.���������������������������������������

����������������������������������������
��������������������������������������
�����������������������������������
��������������
Bryce Tanner, Arup

Managing the site’s high water table required some clever
design and construction.

Surrounded by scenic views, the world-class music center
rising in Sonoma County.

PROJECT CREDITS:
Owner: �����������������������������������������
Executive Architect: �������������������������
������������
Concert Hall Architect: �������������������
�������������
Design Architect: �������������������������
����������
Engineering: �����������������������
Construction Manager: ��������������������������
����������������
Waterproofing Installation: ��������������
�������������������������
Waterproofing: ���������������������������
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Sector: Hotel

Radisson SAS Hotel
Gdansk, Poland

The Site
The Radisson SAS Hotel, Gdansk, is situated in Dlugi 
Targ Street, in the heart of the historic Old Town. The 
hotel will be ideally located to the historical sites and 
close to the Motlawa River. 

The hotel is due for completion in February 2008, 
and will consist of 137 rooms, including 7 suites and 
a Presidential Suite, as well as underground parking 
facilities.

The Challenge
As the hotel is situated in an old town, a major 
challenge was building in a heavily populated location, 
which caused difficulties due to the limited space 
for construction. Additionally, conservation officers 
requested that fragments of old walls be conserved 
and thus exposed in parts of the building. Therefore 
contractors had the challenge of building against these 
existing walls.

The design specified different grades of basement so the 
waterproofing beneath the slabs, needed to prevent water 
travelling between the membrane and structural concrete 
from one area to the next. 

Difficult site conditions due to seawater underground 
resulted in muddy working conditions. Due to the damp 
surfaces, a membrane resistant to saline and suitable 
for application in such circumstances was required. A 
suitable waterproofing system for roof decks was also 
specified.

The Solution
Preprufe® 300R waterproofing membrane was applied 
beneath the slabs due to its unique ability to adhere to 
poured concrete, preventing water migration between 
the structure and membrane. Its unique adhesive 
technology ensures that the risk of leaks in the structure 
is substantially reduced. In addition, it provides superior 
damage resistance, which was important due to the damp 
and muddy site conditions and is unaffected by salt 
water. 

Bituthene® 8000 and Bituthene® Liquid Membrane were 
applied on the roof decks; Bituthene 8000 specifically 
used on basement structures provided a robust solution 

Site photograph showing exposed walls of existing buildings in the old town

‘Conservation officers requested fragments of 
old walls be conserved and combined within the 
construction of the new building.’

www.graceconstruction.com

to the waterproofing problem due to its ability to protect 
against the effects of water, damp and gas penetration. 
Bituthene LM provided waterproofing continuity at 
angles and penetrations. 
Bitushield™, a preformed polyester reinforced protection 
membrane was applied over the Bituthene for added 
protection to the membrane.

CREDITS

Client: Rezydent S.A. (Poland)
Main Contractor: Allcon S.A. (Poland)
Constructor: Studio R (Poland)                                                                                        
Architect: Horus Firma Architektoniczna   

Sp. z o.o. (Poland)
Subcontractor/ Applicator:
Bauhaus Sp. z o.o. (Poland) & Allcon S.A. 
(Poland)

Muddy site conditions due to the presence of seawater below ground, led to 
difficulties on-site

Preprufe being installed below the slab

‘Preprufe’s unique adhesive ability and superior 
damage resistance ensured the risk of leaks 
were substantially reduced  - this being vitally 
important due to the presence of sea water.’

Preprufe, Bituthene and Bitushield are registered trademarks of W. R. Grace & Co.-Conn.
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Preprufe® 300R
Bituthene® Liquid Membrane
Bituthene® 8000
Bitushield™

Sector: Offices

Deutsche Bank HQ 
Milan, Italy

The Site
Waterproofing an intermediate floor of the Deutsche 
Bank headquarters in Milano Bicocca with a total surface 
area of 2500 m2. The work was commissioned by Milan 
Central Services, Pirelli Group, on behalf of the Deutsche 
Bank. The principal construction company is Frabboni 
SpA. The waterproofing was the responsibility of Viganò 
Edilizia Speciale Srl of Milan.

The Challenge
The MCS design group required waterproofing of the 
cafeteria areas above the M.E.R. (Main Equipment Room). 
The waterproofing of these areas had to ensure maximum 
reliability. The waterproofing had to be carried out in an 
enclosed or poorly ventilated environment, which required 
the use of a suitable material. The complexity and quantity 
of detail items increased the potential for wastage and 
consequently the costs.

The Solution
Waterproofing with Procor®10 liquid membrane.
Procor®10 is a twin component, elastomeric fluid 
membrane, for cold vulcanising, fully adhering to 
the substrate and applicable in an enclosed or poorly 
ventilated environment. The application was carried out 
in two layers (4 mm in total), with the interposition of a 
Procor® Mesh reinforcing mesh. This was protected with 
Procor® Protection Board panels.

As a liquid applied system, complex details were easily 
handled with minimal waste compared to sheet systems.

The laying surface was cleaned and prepared, followed 
by the application of a first layer of Procor 10 (2 mm), 
the Procor Mesh reinforcing mesh was then interposed, 
on which the second layer (2 mm) of Procor 10 was laid.
The whole was completed by laying the Procor PB 
panels.

New Deutsche bank headquarters, Milan 

‘Due to the waterproofing being carried out in 
a poorly ventilated area, a product suitable for 
such an environment was required – Procor met 
this criteria.’

CREDITS

Client: Milan Central Services, Pirelli Group 
Construction Company: Frabboni SpA
Waterproofing: Viganò Edilizia Speciale Srl

Procor is a registered trademark of W. R. Grace & Co.-Conn.
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Procor® 10
Procor® Mesh
Procor® Protection Boards

Procor application 
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Sector: Sports

Sports Centre
Atalanta Bergamasca Calcio, Italy

The Site
“Atalanta Bergamasca Calcio S.p.A.” intends to give a 
new impulse to the activities of the Bortolotti centre with 
a requalification programme that includes improving 
the shape of the centre, rebuilding the existing buildings 
and building new sports and management facilities. 
The sports centre is located astride two communes, 
Ciserano and Verdellino, in the Zingonia region, at the 
centre of the low Bergamasca plain, half way between 
Bergamo and Treviglio. Inside, one part of the building 
is dedicated to offices, one to areas with locker rooms, 
gymnasium, sauna and shops and a third reception area 
with rooms, cafeteria and relaxation rooms. The project 
in question covers a large area of over 2,800 m2, of which 
1,400 m2 is underground and the remaining 1,400 m2 on 
three above-ground floors, giving 4,970 m3 underground 
and 4,300 m3 above ground.

The Challenge
Construction is centred in an area where the level of the 
water table is high which involved careful planning of 
the work and careful choice in the organisation of the 
site, all requiring the use of an advanced waterproofing 
system.
The spatial division of the structure is highly complex
and articulated. The basement was intended for 
“dedicated” spaces in which a dry and healthy 
environment was essential: medical rooms, changing 
rooms, gymnasium, kitchens, cafeteria, bar, pantry, 
offices, print room and meeting room. This extensive use 
of the basement was made possible by using a stable and 
effective waterproofing system resistant to water, and 
humidity.

The Solution
The chosen product, Preprufe® is a pre-applied 
membrane that is unique of its kind, consisting of a 
robust film of high density polyethylene (HDPE), 
impermeable to water, water vapour and gas, coupled 
with a special multilaminar matrix. This matrix on one 
side of the membrane, develops a high capacity for 
adhesion when loaded by the pressure of fresh concrete 
during the pouring and hardening phase. The mechanism 
can be explained by means of a strong bond that occurs 
when the concrete, while still in the liquid phase, 

Zingonia, new sports/management centre for Atalanta Bergamasca Calcio S.p.A.

‘The basement area was intended for dedicated 
spaces requiring a dry and healthy environment -
requiring an effective waterproofing system 
resistant to water and moisture was essential.’ 

www.graceconstruction.com

embeds itself progressively into the soft and deformable 
matrix coupled to the HDPE film. The presence of the 
water table in the soil may bring into contact with the 
waterproofing system not only water, but water with a 
highly variable degree of hardness and also containing 
salts and other particularly aggressive chemical products.
Because of these problems, Preprufe® is made from 
high density polyethylene (HDPE) which has certain 
important advantages:
• High mechanical strength and therefore resistance to  

puncturing
• Impermeability to water, water vapour and gas
• Non-perishability with time and therefore high   

durability
• Resistance to aggressive agents in water and in the soil

The tenacious adhesion to the concrete ensures that 
Preprufe® not only protects but becomes an integral 
part of the structure and not with the substrate of the 
foundations, as occurs with most of the conventional 
systems in use. This perfect sealing prevents the 
phenomenon of migration of water and moisture in the 
membrane and concrete interface, thereby eliminating 
possible infiltration of water into the structure.

Waterproofing the walls - the solution adopted was to 
apply the self-adhesive waterproofing system called the 
Bituthene® System. This system consists of a special 
preformed waterproofing self-adhesive membrane, 
applied cold, with a thickness of 1.5 mm, Bituthene®

8000, consisting of a super-adhesive compound of 
rubber-bitumen coupled with a special double-layer 
crossed film of high density polyethylene (HDPE). 
The system adheres completely to the concrete surface, 
preventing the migration of water in the event of rupture. 
The membrane was protected before burying by 
means of the Hydroduct® 200 prefabricated drainage 
geocomposite.

Grace waterproofing systems are designed for ease of 
use, without having to adopt special protection, and can 
be applied without the help of special tools or flame, 
therefore fully respecting safety and the environment.

CREDITS

Client: Atalanta Bergamasca Calcio S.p.A
Agent: Edile MI.RI S.r.l – Ghisalba (BG)
Structural design: Dr. Eng. Mario Zamboni 
  (BG)
Architectural design: Arch. Rino 
  Cattaneo – Verdellino (BG)
Site Manager: Geom. Silvano Righentini
Waterproofing: IRIDE S.r.l Misano Gera   
  d’Adda (BG)
Area Technical Manager: Geom. Roberto 
  fortune (Agent WR Grace S.p.A)

PRODUCTS USED

Preprufe® 300R
Bituthene® 8000
Hydroduct® 200
Hydroduct® 401
Serviseal® 240
Servistrip® AH205
Bituthene® LM

Sector: Education

Bologna Exhibition Hall
Bologna, Italy

The Site
Building of a new exhibition pavilion at the Bologna 
Exhibition. The project provides two underground floors 
dedicated to technical service areas for Exhibition shops 
in the presence of a water table with a head of 1.5 m in 
normal conditions.

The initial design provided for bentonitic systems but 
Adanti suggested, and obtained the use of, Preprufe®

and Bituthene® systems. The quantity of waterproofing 
materials used is 5000 m2 of Preprufe 300R for the 
foundations under the continuous slab and 4000 m2 of 
Bituthene 3000 and 4000 m2 of Hydroduct® 08 used 
against the vertical bulkheads. The company consisted 
of a consortium of Adanti and Cogei, and Edilplan Srl of 
Bologna undertook the waterproofing work.

The Challenge
The design of the new pavilion of the Bologna Exhibition 
Hall had two underground floors to be waterproofed in 
which it was necessary to work down to one metre and 
fifty centimetres below the normal level of the water table.
The ultimate purpose of the underground areas of the 
structure is for shops and technical areas with various 
engineering plant.

The excavation is of the open type on three sides of the 
pavilion with temporary supporting works of the quarter 
piled type. The base had a series of piles to be sealed and 
many depressions at the level of the base, depressed areas 
and footings; all critical points for sealing the waterproofing.

The Solution
The waterproofing of the new exhibition pavilion, as it 
was specified, presented many technical problems, both 
from a constructional point of view and waterproofing 
between the horizontal and vertical, that induced the 
main contractor to propose a variant from the design 
chosen in the specification. Adanti, which had recently 
solved various problems installing waterproofing on 
the site of the City of Scambi, a short distance from the 
Bologna Exhibition, saw in the Grace System a reliable 
solution from an operational point of view and one that 
was more durable with time. The Exhibition organisation 

Bologna Exhibition, construction of a new exhibition hall

‘Large quantities of waterproofing membrane 
were applied to the basement areas – 5000m2 of 
Preprufe®, 4000m2 of Bituthene® and 4000m2 of 
Hydroduct 08.’ 

www.graceconstruction.com

that had to approve the variant, after carefully examining 
our technical and financial proposal, opted for the Grace 
System.

Horizontal laying of the Preprufe® 300R was carried out 
over a layer of blinding. Previously, the whole surface 
of the piles was treated with Bituthene® LM to seal any 
pores in them.

In the vertical, Primer B2 was mainly used on concrete 
bulkheads, with the laying of a self-adhesive Bituthene®

3000 membrane and mechanical protection with 
Hydroduct® 08 geocomposite. In the proximity of the 
temporary works, Preprufe® 160R was applied to the 
vertical surfaces.

The connecting points between the various types 
of waterproofing were a compelling reason for the 
variant; in fact Preprufe and Bituthene, with the help of 
Bituthene® LM where necessary, ensured that the 
reliability of the system was optimum in any situation. 
Edilplan Srl, the main contractor for the waterproofing 
work, had the optimum daily production. Not 
withstanding the work of sealing the piles, it succeeded 
in completing 500 m2 of horizontal sealing per day.

CREDITS

Consortium: Adanti and Cogei
Waterproofing: Edilplan Srl of Bologna

Preprufe, Bituthene and Hydroduct are registered trademarks of W. R. Grace & Co.-Conn.
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Preprufe® 300R
Preprufe® 160R
Bituthene® 3000
Bituthene® LM
Hydroduct® 08
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PROJECT PROFILE
Waterproofing Solution Speeds Up 
Construction of  REC Solar Manufacturing 
Facility in Singapore

Introduction
Oslo-based Renewable Energy Corporation 
ASA (REC) is building the world’s largest 
manufacturing facility for solar energy 
products in Singapore.  Slated to be 
operational in 2010, the first phase of the 
project involves the building of an integrated 
manufacturing facility on a 25-hectare site in 
Tuas, in the western part of Singapore, at a 
cost of US$2 billion.  The Tuas manufacturing 
complex will produce solar wafers, cells and 
modules for the international energy market.  
The first such clean energy plant in South 
East Asia, research and development will also 
form an important part of the Tuas complex’s 
operations.

Challenges
The REC manufacturing complex is being 
built on a site that sits on reclaimed land, with 
soil less compact than natural soil.  There are 
concerns with soil settlement and how this 
will affect waterproofing of the substructure.  
Due to the environment-sensitive work that 
will be carried out at this manufacturing 
facility and laboratories, moisture and 
waterproofing specifications have been set 
at a stringent six per cent or less.  The tight 
construction schedule is another project 
challenge.  A total of eight months is set 
aside for waterproofing work covering a 
surface area of 73,000 m2.  Fast and efficient 
application of the waterproofing product 
without compromising performance thus 
becomes a critical factor when considering 
waterproofing options.  

Architects RSP Architect, CH2M and M+W Zander

Engineer RSP Architect

Specifiers CH2M and M+W Zander

Contractors CH2M, M+W Zander, Bovis Lend Lease and 
Fluor

Applicators BCS Prokon, LH Waterproofing, Goldfield 
Construction JV and Eng Seng Tech

Developer/Owner Renewable Energy Corporation

Grace Product Preprufe® 300R Pre-applied Waterproofing 
Membrane

Solution
After careful evaluation, the project team 
selected Grace Preprufe® 300R pre-applied 
waterproofing membrane for the underside of 
base slabs.  Preprufe membranes can be applied 
to smooth prepared concrete or compacted sand 
horizontally, or permanent formwork or adjoining 
structures vertically.  This speeds up application 
and construction considerably.  Concrete is then 
cast directly against the membrane’s adhesive side.  
Preprufe forms an integral bond with the concrete, 
providing a unique seal against the migration of 
water and remains unaffected by movements due to 
ground settlement beneath slabs. The use of Preprufe 
has helped improve the schedule of waterproofing 
application at the REC facility construction.

Artist rendition of  completed REC integrated manufacturing facility courtesy of  Renewable Energy Corporation ASA.
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PROJECT PROFILE
Khoo Teck Puat Hospital, Singapore 

Introduction
The 550-bed Khoo Teck Puat Hospital 
covering over 3.4 hectares of land is slated 
to start operation in 2012. It promises hassle-
free, broadbased range of medical services 
and healthcare options to the growing 
population in Northern Singapore. With a 
picturesque view of the Yishun Pond, this new 
initiative by Alexandra Hospital has a central 
location in the northern areas, proximity both 
to the Mass Rapid Transit and public bus 
terminal, as well as sufficient land for future 
expansion.

The Challenges 
The Khoo Teck Puat Hospital project had an 
extremely tight construction schedule, made 
worse by delays of a year, and therefore speed 
for various jobs became a real concern.  In 
considering waterproofing for the project, 
the specification team was mindful of the 
fact that the diaphragm wall, right next to 
a drain, posed additional leakage risk.  The 

waterproofing specifications for the basement 
slab were especially stringent, and it required 
the highest level of protection (Grade Four 
Waterproofing according to Singapore’s 
local standards) and an upward, fully bonded 
system.

The Solution 
Having taken the time to understand the 
project requirements, the Grace team 
proposed a system backed by detail drawings, 
data and test results.  The recommended 
waterproofing system included the dual 
tanking combination of Preprufe® 300R, a 
unique, pre-applied, fully bonded membrane 
system, and Adprufe™ AP3, an innovative 
liquid admixture for waterproof concrete. 

Preprufe is a registered trademark and Adprufe is a trademark of  W. R. Grace & Co.-Conn.
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Preprufe membranes are unique composite sheets 
that bond fully to concrete poured against them, 
preventing water migration and tracking due to 
ground settlement beneath slabs.  The membrane 
installs easily and quickly, requiring no priming or 
fillets, and is ready for reinforcement placement 
immediately after application, thereby improving the 
application schedule.

Further protection is afforded with the use of 
Adprufe AP3, an admixture system for fully integral 
waterproof concrete.  Adprufe AP3 reduces both 
the permeability and drying shrinkage of concrete, 
thereby reducing cracking in restrained concrete, and 
improving the structure’s water resistance.

The Grace solution offered not only a full and 
complementary system, it also met project schedule 
requirements and cost considerations.  In all, the 
applicator team took three months instead of the 
usual five to complete an area of about 28,000 m2.

Engineer/Specifier CPG Consultants Pte Ltd

Contactor Singapore Piling & Civil Engineering Pte Ltd

Applicator BCS Prokon Contractors Pte Ltd

Developer/Owner Singapore Ministry of  Health

Products Preprufe® Pre-applied Waterproofing
Adprufe™ AP3 Admixture for Integrally 
Waterproof  Concrete
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