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Xypex Chemical Corporation
• Founded 1969 in Vancouver, British Columbia
• Concrete Waterproofing & Protection by CrystallizationTM

• The original and world standard in crystalline technology
• Present in over 80 countries worldwide
• ISO 9001:2015 and CE certified

Presenter
Presentation Notes
Firstly, a brief introduction to Xypex:

We were founded in 1969 in Vancouver, British Colombia, our headquarters remaining there to the present day. 

We have only one business – the waterproofing and protection of concrete through our unique Xypex Crystalline Technology. We are present in over 80 countries worldwide and have 12 manufacturing bases.
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Commissioned by JAERI
C E N T R A L  R E S E A R C H  L A B O R A T O R Y  O F  N I K K I  S H O J I



Leader
X Y P E X  C H E M I C A L  C O R P O R A T I O N
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Presenter
Presentation Notes
We like to consider ourselves a leader in our category of waterproofing and concrete protection. This is illustrated by the slide taken from the McGraw Hill Construction Network of the  USA  in 2013. Here we can see that Xypex generated over 4 times as many specifications as our closest competitors did over the same time.



Presenter
Presentation Notes
Wherever you are, we are. Through our network of distributors and licensees in over eighty countries, we can provide service and technical assistance on a global level
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Concrete Challenges

Presenter
Presentation Notes
Xypex technology is based on concrete technology. Its success is to meet the challenges that we have  known to exist in concrete construction from our experiences.
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Hydrostatic Pressure
THE CHALLENGES

• Dams

• Canals

• Tanks

• Reservoirs

Presenter
Presentation Notes
High water table or hydrostatic pressure that leads to leakage or penetration of water into basement areas. This results in water entering the structure or penetrating as far as the reinforcing steel which leads to long term corrosion of the rebar and the resulting structural distress.
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Water Table
THE CHALLENGES

• Rivers

• Lakes

• Seas

• Mountains

Presenter
Presentation Notes
High water table or hydrostatic pressure that leads to leakage or penetration of water into basement areas. This results in water entering the structure or penetrating as far as the reinforcing steel which leads to long term corrosion of the rebar and the resulting structural distress.
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Chemical Attack
THE CHALLENGES

• Water Treatment

• Waste Water Collection 
and Treatment

• Industry

• Agriculture

• Environmental

Presenter
Presentation Notes
High water table or hydrostatic pressure that leads to leakage or penetration of water into basement areas. This results in water entering the structure or penetrating as far as the reinforcing steel which leads to long term corrosion of the rebar and the resulting structural distress.
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Environmental Attack
THE CHALLENGES

• Carbonation

• Chloride

• Sulfate

• Freezethaw

Presenter
Presentation Notes
High water table or hydrostatic pressure that leads to leakage or penetration of water into basement areas. This results in water entering the structure or penetrating as far as the reinforcing steel which leads to long term corrosion of the rebar and the resulting structural distress.
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Waterproofing Failure
THE CHALLENGES

• Coatings

• Membranes

• Cementitious

Presenter
Presentation Notes
Different types of membranes, coatings, and cementitious sytems have been know for failures. A pin hole penetration can lead to complete system deterioration within a few years. The reason is because all these systems only waterproof from one side of the structure, and never the structure it self. Once the system fails, the concrete will leak. When that happens, it is difficult to pin point the source of leakage because water travels underneath the system and find the weakest spots.



Porous Concrete
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• Mix-design
• Type of structure
• Construction conditions
• Poor workmanship

• Cracks
• Cold joints
• Construction joints
• Poor consolidation

THE PROBLEMS

Presenter
Presentation Notes
Whilst laboratory-produced concrete can often be described as perfect or watertight, the reality of concrete used in the construction of tunnels is somewhat different or, in other words, ‘All concretes are not created equal.’

1. Mix Designs. Sometimes mix components can cause problems such as high cement content or high silica fume replacements which create cracking problems. If concrete mix is too stiff , it can cause problems with consolidation.

2. Type of shell.  Typically, cast-in-place or pre-cast units will be more water tight than shotcrete.

3. The construction conditions may lead to consolidation issues in the concrete.

4. The quality of workmanship is often the primary factor affecting the quality of the finished concrete. An example of this is in shotcrete applications where the quality depends greatly on the skills of the nozzleman.

All of these potential problem areas may lead to cracks, defective cold and construction joints and issues relating to poor consolidation.
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Cracks
THE PROBLEMS

The most common 
causes of cracking in 
walls and slabs are:

• Drying Shrinkage 

• Thermal Cracking 

• Strain Formed Cracks

• Settlement

• Plastic Shrinkage Cracking

• Rebar Corrosion

Presenter
Presentation Notes
Cracks in the concrete are the most obvious means by which water can enter a structure. These cracks are formed in a number of different ways but the most common are drying shrinkage, thermal cracking, strain formed cracks, settlement cracks and plastic shrinkage cracking in the slab. In older structures where water penetration has already caused rebar corrosion, the resulting oxidation and expansion causes more extensive cracking to take place.





Phase 1 Design, construction and concrete curing $ 1

Phase 2 Corrosion initiation processes are underway, 
but increased damage has not yet begun

$ 5

Phase 3 Increase in damage has just begun $ 25

Phase 4 Increase in corrosion is advanced with 
extensive damage clearly evident.

$125

Key Problems and Costs
Four phases of concrete corrosion

13

Equivalent cost of $1 spent in Phase 1

Source: The Australian Concrete Repair Association

THE PROBLEMS

Presenter
Presentation Notes
We have discussed the problems facing concrete structures in this sector, and have highlighted the costs related to these problems. In this slide The Australian Concrete Repair Association has tried to quantify the potential costs of a problem throughout the phases of corrosion, and their “Law of Five” defines costs as they relate to concrete corrosion. The life of a concrete structure with durability problems can be 
divided into four phases:

1.  Design, construction and concrete curing
2.  Corrosion initiation processes are underway  but increased damage has not yet begun
3.  Increase in  damage has just begun
4.  Increase in corrosion is advanced with extensive damage clearly 
     evident.

$1 dollar spent in Phase 1 is equivalent to saving $5 of remedial 
expenditure in Phase 2 or $25 in Phase 3 or $125 in Phase 4

A problem has to be fixed sooner or later. This slide gives you an idea about the impact that small incremental  changes  in the design and construction phase can have on the final cost over the life cycle of the concrete. 

If you know what the potential problems are going to be then you can take small preventative measures at an early stage that will pay off over the life cycle of the concrete structure.



Current Solutions

Presenter
Presentation Notes
We have now seen the common problems facing waste water collection and treatment structures. To solve these problems, a number of solutions are currently available:



Concrete Surface Protection
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C U R R E N T  S O L U T I O N S

ADVANTAGES LIMITATIONS
LINERS

HDPE, PVC, PE •Impermeable 
•Excellent chemical resistance
especially in areas where 
pH is lower than 3.0
•Visible protection system

•Errors in workmanship 
•Seam failure
•False spark test
•Liners can be affected by 
negative side pressure
•One breach can affect the 
integrity of the entire system
•Expensive

CEMENT BASED LINERS

Portland, high alumina, speciality •Reduce inflow
•Structural integrity
•Some corrosion protection
•Withstand negative side 
pressure
•No VOCs

•Physical permeability barrier
•Application requires expertise
•Specialized equipment
•Residual overspray material 
difficult to remove

Presenter
Presentation Notes
The most common ways of protecting concrete in sewage environments are know as surface barriers. These include prefabricated liners, cement based liners and coatings.

Liners. Generally made from High Density Polyethylene, Poly Vinyl Chloride or Polyethylene, these materials are all 100% impermeable, have excellent chemical resistance and give the satisfaction of being a visible protection system.

The limitations of pipe liners come principally from the high probability of errors during installation. The main problem is failure to properly weld the joints of the liner, one single breach resulting in the vicious circle of deterioration. The often-used spark test  does not always detect a poorly welded joint.

An additional weakness of this system is where negative-side hydrostatic pressure from the surrounding water table can push the membrane off the concrete, causing seam failure and even blockage of the sewage pipe itself.

An alternative for protecting sewage structures are cement based liners.

They have the advantage of reducing inflow, giving structural integrity (particularly in repair situations), giving some corrosion protection, withstanding negative side pressure and not containing VOCs

They are limited, like coatings and linings by acting as a physical permeability barrier rather than an integral one, and require a significant amount of expertise as well as specialized equipment for application. In addition, poor application will result in overspray which is difficult to remove and can affect the flow of sewage lines. 




Liner Problems
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C U R R E N T  S O L U T I O N S

Spark Test

Seams

Presenter
Presentation Notes
In the picture on the left hand side of the slide, we can see spark testing in progress. Spark testing is used to determine whether or not a seam has been properly welded or not. There are two types:

DC – requiring a conductive wire/strip  behind the seam providing a return current
AC – does not require a conductive wire but the earth grounding provided by the concrete pipe

The method for both types is similar an electric charge is initiated on the seam. If it can pass through the seam there will be a spark, indicating that the seam is no good. If there is no spark the theory is that the seam is good.

There is room for error in both systems:

The spark-testing machine must be correctly calibrated taking into account the voltage required for the thickness of the membrane. If the voltage is set too low there is a risk that a spark will not be generated through a faulty seam.

Additionally, a seam may have a joint which may be sufficient to prevent a spark but will not resist hydrostatic pressure. This will only be revealed once the system is in service.

In the picture on the right, we can see the problem of faulty seams. Even if the problem is spotted during installation, the repair of faulty seams is problematic, costly and may even result in replacement of the newly installed liner.



Concrete Surface Protection
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C U R R E N T  S O L U T I O N S

ADVANTAGES LIMITATIONS
COATINGS
Epoxies, urethanes, 
polyurethanes, coal tar epoxies

• Impermeable
• Good chemical

resistance
• Visible protection

system

• Costly surface preparation required
• Installation errors leading to pin holes and 

thin spots
• No crack healing
• Concrete needs to be dry
• Limited abrasion resistance
• Single breach affects integrity of entire 

system
• Performance deteriorates 

over time
• Do not resist negative side vapour and 

liquid pressure
CEMENT BASED 
COATINGS
Polymer cement mortars • Easy application

• Inexpensive
• Can be applied to 

moist concrete

• Significant and costly surface preparation 
required

• Limited resistance to hydrostatic pressure
• Can be pushed off by negative side 

hydrostatic pressure
• Limited abrasion resistance
• Poor crack bridging, no crack healing
• Limited chemical resistance
• “One scratch” affects integrity of entire 

system
• Performance deteriorates over time

Presenter
Presentation Notes
The coatings used for the protection of sewage lines include epoxies, urethanes and polyurethanes. In some markets, coal tar epoxy coatings may still be used. Coatings may be applied on pre-cast pipes before installation, or after installation by spraying. Coatings have a number of advantages including 

 the impermeability of the material
 having good chemical resistance
 the satisfaction of being a visible protection system

The inherent advantages are compromised by a number of factors which make coatings systems vulnerable to failure:

A costly and time consuming surface preparation is required. 
Errors can occur during installation, leading to pin holes, blistering and thin spots
The concrete must be dry during installation. 
Coatings cannot heal any cracks that may appear in the concrete 
All coatings will deteriorate over time, eventually requiring expensive replacement
Coatings will not resist any negative side vapor or liquid pressure, resulting in the eventual failure of the coating

From these points we can see that coatings cannot be considered as a permanent, one-time only treatment, and all will fail sooner or later during their service life.

Cement based coatings are usually a polymer/cement parge coat, and are available from many mortar producers. They are easy to apply, cheap and have the advantage over other coatings that they can be applied to moist concrete.  They are limited by a number of factors:

 They require costly surface preparation 
 They have a limited resistance to hydrostatic pressure, especially from negative side
 They have limited abrasion resistance, poor crack-bridging and do not heal cracks
 They have limited or no chemical resistance
 Finally, one breach of the barrier compromises the integrity of the entire system, and their performance deteriorates over time



Coating Problems
C U R R E N T  S O L U T I O N S
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Negative side water pressure Pinholes

Blistering Limited Lifespan

Presenter
Presentation Notes
Here we illustrate some of the problems that can occur with coatings:

 Negative side water pressure
 Blistering
 Pinholes
 and limited lifespan

Negative side water pressure. In the top left photo of this waste water collection pipe, we can see that the coating was first pushed off by negative side water pressure from the surrounding water table. This then exposed the concrete to the acidic affects of microbial-induced corrosion so resulting in a vicious circle of failing coating and deteriorating concrete.

Blistering In the bottom left photo we can see the blistering caused by negative side water pressure

Pinholes. In the top right photo we see the effects of pinholes in the coating

Limited lifespan. In the bottom left image we see a coating in a final settling tank which has obviously reached the end of its lifespan and requires maintenance. Expensive surface preparation will be required before a new treatment is applied.

Corrosion Probe Inc., a specialist engineering consultancy in the USA, performed existing coating failure analysis and concrete condition survey services for primary clarifiers, influent/effluent channels, one wet well, and various other structures. The original coatings could not resist the unexpectedly high H2S concentrations and related biogenic corrosion mechanisms in these covered structures. CPI concluded that lack of acid resistance, permeation resistance, and bacterial action resistance were the main causes of coating failure. 

http://1.bp.blogspot.com/_pdLrHu-bkZw/SVknPjev2jI/AAAAAAAAAGo/lNg4rSjqNaU/s1600-h/5may092002+004.jpg


Admixtures
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C U R R E N T  S O L U T I O N S

ADVANTAGES LIMITATIONS
HYDROPHOBIC ADMIXTURES

• Long-chain fatty acids (ammonium 
or calcium stearate)

• Vegetable oils
• Petroleum derivatives (mineral oils, 

paraffin wax, bitumen emulsions)

• Added at batch plant
• Low labor costs
• Low risk of error
• Water repelling
• Effective  where no 

presence of hydrostatic 
pressure

•Low performance under 
hydrostatic pressure
•Diminishing performance over 
time
•Not recommended by ACI for 
concrete under hydrostatic 
pressure
•No crack bridging or healing 
properties

ANTI-MICROBIAL AGENTS

Anti-microbial agents dosed into 
concrete at time of batching

•Interrupts the microbial 
induced corrosion process 
•Newer technology (1996) 
but appears to be effective
•Can be added to concrete

•Moderately new system, no 
real long term field exposure
•Expensive
•Provides corrosion protection 
only, does not stop water 
infiltration or ex-filtration

Presenter
Presentation Notes
Hydrophobic admixtures  are also used in the waterproofing of buildings, but are generally restricted to above grade applications where there is no presence of hydrostatic pressure.  These materials, based on polymers and long-chain fatty acids, work by creating a water-repellent layer in the pores of concrete while remaining physically open. They are typically added at the time of batching. The American Concrete Institute’s Report on Chemical Admixtures for Concrete (Committee 212, Nov 2010) states that these materials “usually only withstand a few centimeters of head pressure”.

As an aside, the ASTM C-1585 Absorption Test is sometimes promoted by hydrophobic admixture manufacturers as the definitive test of waterproof concrete. It should be noted that this test is only applicable in the absence of hydrostatic pressure.

Anti-microbial agents can be dosed into the concrete at the time of batching. In service, their role is to interrupt the microbial induced corrosion process.

A newer technology, they appear to perform well and have the advantage of being completely dispersed throughout the concrete through their addition at the batching plant.

There is no real evidence as to their long term effectiveness and they are expensive. A further limitation is that they are corrosion inhibitors only and provide no protection against water infiltration or ex-filtration





Repair systems
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C U R R E N T  S O L U T I O N S

ADVANTAGES LIMITATIONS
INJECTION SYSTEMS

• Epoxy
• Polyurethane

• Epoxies reinstate  
structural integrity

• Polyurethanes allow 
movement

• Polyurethanes can be 
applied on wet concrete

• Effective for wider cracks

• High cost
• Requires high level of 

application expertise
• Requires specialty equipment
• Poor aesthetics of typical 

injection job
• Complicated re-working
• Will not heal new cracks

ROUT & REPAIR

Chipping out of crack then filling with 
cement-based mortar

• Inexpensive
• Can be applied to wet or 

moist concrete & actively 
leaking cracks

• Moderate level of 
expertise required

• No special equipment 
needed

• Not a full depth repair
• Will not cure future cracking
• Not for cont. moving cracks

Presenter
Presentation Notes
For the repair of cracks, injection systems are a common solution. They are generally made of two different types of material: epoxy and polyurethane.

Epoxies are usually structurally stronger than the concrete into which they are injected and will reinstate the structural integrity of the concrete member. However, they are also very rigid and allow no movement in the crack they bridge. Movement usually results in another crack in the concrete close to the original.  Polyurethane expanding foams are semi flexible, and while they will not reinstate any structural strength to the member, they will allow some - typically very little -  movement across the crack.  Both epoxies and polyurethanes can be injected into damp cracks, with polyurethanes acceptable in fully flooded cracks. Both of these materials can be used to repair cracks that are up to several mm wide.

These injection systems are expensive as they require a high level of expertise and specialist equipment. In addition, it is very difficult to estimate the cost of injecting before the repair is started. They generally have poor aesthetics when injecting is complete, and result in complicated reworking if new cracks appear. 

Rout and repair is a relatively simple and inexpensive way of repairing cracks, requiring a moderate level of expertise, with no special equipment. The crack is chipped out and filled with a cement-based mortar resulting essentially in a 1” – 2” (2.5 cm – 5 cm) plug in the surface of the concrete.

Quite often we experience the failure of such repairs for a number of reasons:

This repair does not penetrate the full depth of the crack and will not self-heal in the future if the same crack or another appears. In addition, this type of repair is not suitable for continuously moving cracks where injection is often the only solution.







Injection Systems Limitations
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C U R R E N T  S O L U T I O N S

Epoxy & Polyurethane

Presenter
Presentation Notes
In this image we see the limitations of epoxy and polyurethane injection systems

These techniques typically cost in the range of $75 - $100 per linear foot ($ 200-$300 per meter) for treatment. The correct application of these materials requires a fairly high level of knowledge and expertise. Correct placement and setting of ports, appropriate pressure of injection, judgment on when the crack is filled, where to start the injection, crack capping, etc. all require a reasonable level of experience to do well, perform consistently, and not cause further damage. It has been found that injecting at too high a pressure can actually cause a crack to grow in length and width.  

The requirement of a high level of expertise is especially true of a Polyurethane injection of an actively flowing crack. Epoxies cannot be used to seal actively flowing cracks - only expanding polyurethanes can be used for this application, while hand held, manually operated, side by side cartridges are available and often used for smaller jobs. Most practitioners of this type of work have a significant investment in side by side pumps for metered pumping and mixing of these multi-component materials. Since this equipment is expensive and specialized in most markets, there is only enough injection work that a few number of organizations can justify buying the necessary equipment. As such, there are very few contractors qualified for anything other than the very simplest of jobs.  Often injection projects are left with ports and resin protruding from the work site. This is unsightly and easily rectified, but usually removal and clean-up is not done; leaving an aesthetically unpleasant finish to the repair.  

Finally, it’s found that trying to use Xypex techniques to repair cracks that have been previously injected with polyurethane foam has been met with limited success. On the converse, a crack that has been repaired first with Xypex could later be injected.  As such, once started with polyurethane injection, remediation of a crack is typically committed to this technology regardless of the initial success of the treatment.
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C U R R E N T  S O L U T I O N S

Our System

Concrete Waterproofing by Crystallization

Presenter
Presentation Notes
We have seen  that many of the current solutions available today in the sector, whilst having the advantages of impermeability and chemical protection, have inherent disadvantages from their nature as an applied protection on the surface of concrete. These disadvantages will inevitably lead to the coating or membrane’s failure at some point in its service life, sometimes very early on. 

Our technology - Xypex Crystalline Technology - is an internationally proven system that has most of the advantages of traditional systems without the associated disadvantages. 

How does it do this?



The Nature of Concrete



Composition & Characteristics
T H E  N A T U R E  O F  C O N C R E T E
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• Composed of a mixture of 
rock, sand, cement and water.

• To be workable, more water 
than needed for cement 
hydration is used.

• Excess water bleeds out and 
leaves a network of capillaries 
and pores.

• As it dries, concrete shrinks 
and changes volume causing 
micro and macro 
cracks.

Presenter
Presentation Notes
The aggregate base of a concrete mix is formed by rock and sand. Cement and water mix together to create a paste, binding the aggregates together. The mix water hydrates the cement particles forming calcium silicate hydrates which cause the mixture to harden into a solid, rock-like mass.

The extra water needed to make the concrete more workable is called the “water of convenience”. The bleeding out of this water leaves a network of capillaries and pores.

As it dries, concrete shrinks and changes volume, causing micro and macro cracks.

So, although concrete appears to be solid it is actually both porous and permeable. Pores, voids, capillary paths and cracks can carry water and aggressive chemicals into structural elements resulting in steel reinforcement corrosion and deteriorated concrete, jeopardizing the structural integrity.




Micro Cracks
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T H E  N A T U R E  O F  C O N C R E T E

The nature of concrete can be determined by petrographic examination.

5000x
magnification

Presenter
Presentation Notes
The voids, capillary tracts and the various types of cracking are clearly evident under magnification of a hardened concrete specimen.

Micro cracking can be caused by structural stresses or shrinkage. This type of cracking is often most evident around aggregate due to the stress concentrations at the paste/aggregate interface.  






Permeability
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T H E  N A T U R E  O F  C O N C R E T E

Entrapped Void 1mm to 10mm

Crack 0.1mm to 3mm

Micro Crack <0.0001mm to 0.1mm

Transition Zone 0.01 mm to 0.05 mm

Capillary Pore 0.0001mm to 0.001 mm

Permeable in several, different size scales.

Presenter
Presentation Notes
Water can penetrate into and through concrete structures through a range of openings: anything from honeycombs to micro-cracks to the pores and capillaries in the concrete.
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Xypex Crystalline
Technology

Presenter
Presentation Notes
We have seen that concrete, the most widely used construction material, requires waterproofing and protecting in order to ensure its full service life. Let’s have a look at how to make the inherent deficiencies of concrete the vehicle for waterproofing and protecting it with Xypex Crystalline Technology.
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Presenter
Presentation Notes
Xypex is a unique chemical treatment for the waterproofing, protection  and repair of concrete.

Xypex Crystalline waterproofing is manufactured in the form of a dry powder compound consisting of Portland cement, very fine treated silica sand, and proprietary chemicals. 



What is Xypex?
X Y P E X  C R Y S T A L L I N E  W A T E R P R O O F I N G  T E C H N O L O G Y
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Coating

Admixture

Dryshake

Presenter
Presentation Notes
Xypex Crystalline Technology can be applied as a coating material, admixture and dry shake. 




How It Works

30

X Y P E X  C R Y S T A L L I N E  W A T E R P R O O F I N G  T E C H N O L O G Y

Calcium Hydroxide 
and other by-products
of cement hydration

+
Crystalline 

Waterproofing 
Chemicals 

Non-soluble 
crystalline formation 
permanently fixed
within the concrete’s
pore structure

=

Presenter
Presentation Notes
The waterproofing effect is based on two simple reactions, one chemical and one physical.  Concrete is chemical in nature. When a cement particle hydrates, a reaction between water and the cement causes the mixture to become a hard, solid mass. The reaction also generates chemical by‑products which lay dormant in the concrete. 

Crystalline waterproofing adds another set of chemicals to the mixture. When these two chemical groups, the by‑products of cement hydration and the crystalline chemicals, are brought together in the presence of moisture, a chemical reaction occurs. The end product of this reaction is a non‑soluble crystalline structure.
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Presenter
Presentation Notes
SEM photos supplied by  3rd party laboratory, in this case , these SEM photos are from Nikki Shoji Central Laboratory, commissioned by JAERI (Japan Atomic Energy Research Institute) when searching for the most reliable concrete waterproofing and protection system available in the world for their nuclear facilities. Specifically the Nuclear Waste Storage Facility  and a High Temperature Reactor.
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Crystalline Formation
X Y P E X  C R Y S TA L L I N E  W AT E R P R O O F I N G  T E C H N O L O G Y

Presenter
Presentation Notes
Photo 1 - Illustration from a sheared face of concrete prior to the Xypex reaction. Visible are cubic and rhombic particles, the by-products of cement hydration.
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Crystalline Formation
X Y P E X  C R Y S TA L L I N E  W AT E R P R O O F I N G  T E C H N O L O G Y

Presenter
Presentation Notes
Photo 2 - Shows the initiation phase of the Xypex chemicals reaction with the moisture and natural chemical by-products of cement hydration (calcium hydroxide, mineral salts, mineral oxides and un-hydrated partially hydrated cement particles). The Xypex chemicals utilize water as the medium to migrate throughout the concrete.  A non-soluble crystalline formation develops deep within the pores and capillary tracts. Xypex becomes an integral part of the concrete mass. 
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Crystalline Formation
X Y P E X  C R Y S TA L L I N E  W AT E R P R O O F I N G  T E C H N O L O G Y

Presenter
Presentation Notes
Photo 3 - The pores and capillaries become discontinuous, macro-cracks are sealed.  The concrete becomes impermeable to water and liquid from any direction. However, it still allows the concrete to breath.
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Presenter
Presentation Notes
This shows an SEM (Scanning Electron Microscope) photo o fthe Xypex Crystalline growth in a void. The crystals have built up inside the blue oval in the void. You can see the walls of the void outside of the oval.



The investigation revealed an extensive manifestation of
typical Xypex crystalline precipitations, varying in size and  
complexity according to the mineral and metallic salts from  
which they have developed.



What is Xypex?
• Becomes an integral, permanent part of the concrete matrix.

• Seals concrete from the penetration of water and other liquids  
from both the negative and positive side, even when subjected to 
hydrostatic pressure.

• Heals static cracks up to  0.4 mm, or 0.8 mm from both sides.

• Highly resistant to chemicals where the ph range is from 
3.0 - 11.0 in constant contact and 2.0 - 12.0 in periodic contact.

• Cannot be punctured or damaged like a liner or surface coating.

• Enhances the durability of concrete.

X Y P E X  C R Y S T A L L I N E  W A T E R P R O O F I N G  T E C H N O L O G Y
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Presenter
Presentation Notes
By becoming an integral, permanent part of the concrete matrix, Xypex seals concrete from the penetration of water and other liquids  from both the negative and positive side, even when subjected to hydrostatic pressure. The crystalline growth is omni-directional.

It heals static cracks up to  0.4 mm on each side of the cracks, so 0.4mm + 0.4mm = 0.8mm.

It is highly resistant to chemicals where the ph range is from 3.0 - 11.0 in constant contact, and 2.0 - 12.0 in periodic contact.

It cannot be punctured or damaged like a liner or surface coating.

It has a proven self-healing capability, tested by independ laboratories worldwide.

All of these characteristics enhance the durability of concrete.

Recent testing in Australia proved Xypex modified concrete have an extended service life of 100+ years.





Additional Advantages

• Not affected by humidity, ultraviolet light and oxygen levels

• Protects from freeze thaw

• Increased compressive strength

• Reduced shrinkage crack

• Is non-toxic

• Does not contain VOCs

• Does not produce any fumes

• Approved for use in potable water structures

X Y P E X  C R Y S T A L L I N E  W A T E R P R O O F I N G  T E C H N O L O G Y
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Presenter
Presentation Notes
Xypex also has a number of additional advantages including:


- It is not affected by humidity, ultraviolet light and oxygen levels
 It protects concrete from the effects of freeze thaw
 It generally increases the compressive strength of concrete and it’s use results in reduced shrinkage cracking
- Is non-toxic ,does not contain VOCs and will not produce any fumes
- Finally, Xypex is suitable and has been approved for use in potable water structures
  



Where is Xypex used?

• Hydrostatic Pressure
• High Water Table
• Tanks, Pools, Reservoirs, Dams
• Tunnels

• Harsh Chemical Environments
• Marine
• Industry & Agriculture
• Waste Water Collection & Treatment
• Carbonation and Sulphate Attack

• Repair and Rehabilitation
• Negative side after coating or membrane failure
• Wet/Most concrete

X Y P E X  C R Y S T A L L I N E  W A T E R P R O O F I N G  T E C H N O L O G Y
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Presenter
Presentation Notes
The advantages of Xypex can be appreciated most in critical situations where there is high hydrostatic pressure due to water table or tanking situations.

Its chemical resistant properties make Xypex ideal for industrial structures as well as water and waste water treatment. And where the environment itself may be damaging to concrete, such as in marine environments or where the risk of carbonation is high, Xypex provides the protection needed to ensure that concrete structures continue to perform during and beyond their planned service life.

For the rehabilitation of concrete, particularly for negative side applications after waterproofing failure, Xypex is an ideal solution, particularly when the concrete substrate is wet or moist.



Xypex and Concrete Properties

• Slump
• Set time*
• Air
• Shrinkage
• Compressive strength

Xypex will have no negative effect on

X Y P E X  C R Y S T A L L I N E  W A T E R P R O O F I N G  T E C H N O L O G Y

40 *Xypex has three different Admixtures offering different set-times, including neutral-set

Presenter
Presentation Notes
Xypex has been designed so as to have no effect on the properties of concrete including slump, set time, air, shrinkage and compressive strength. 

In fact, for compressive strength, studies have shown Xypex to generally improve compressive strength by a small margin.

Due to the international nature of our business, and the different climates in which concrete is placed, we have developed three different Admixtures which allow for different set times according to the local needs. Our standard product - Xypex Admix C-500 – is set neutral. Our remaining products promote longer set times.



SCMs & Other Additives

• Fly-ash
• Slag
• Silica fume
• Set retarders
• Water reducer
• Super plasticizers 
• Air-entrainers

Trial batches always recommended

Xypex can be used in conjunction with SCMs and 
additives

X Y P E X  C R Y S T A L L I N E  W A T E R P R O O F I N G  T E C H N O L O G Y
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Presenter
Presentation Notes
Xypex can be used in conjunction with a wide variety of supplementary cementitious materials and additives. Trial batch testing is always recommended.



Proven Performance

Presenter
Presentation Notes
Nothing is more important than proven performances.



Independent Testing
W A S T E  W A T E R  T R E A T M E N T
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• Permeability
• Chemical Resistance

• Acids
• Sulfates

• Carbonation
• Compressive Strength
• Crack Sealing
• Scanning Electron Microscopy (SEM)

Xypex has been independently tested worldwide 
for these characteristics

Presenter
Presentation Notes
Amongst the many independent tests that have been performed on Xypex products, we will show a few which illustrate the high degree of effectiveness of Xypex products relating to:

Permeability
Chemical Resistance
Acids
Sulfates
Carbonation
Compressive Strength
Crack Sealing

We have already seen the SEM images of Xypex crystallization.

These slides may be viewed in the additional slides section




Permeability
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P R O V E N  P E R F O R M A N C E

Presenter
Presentation Notes
The appropriate testing procedures for evaluating the ability of the Xypex treatment to prevent water flow through a structure include, US Corps of Engineers CRD C48 and DIN 1048.  In each of these tests measurement focuses on either the amount of water “output” or “depth of penetration” using incremental variations in hydrostatic pressure

The  diagram illustrates the appropriate apparatus for testing concrete samples using the  “Output Method” for determining water permeability.  

Water under pressure is exerted on the top face of the specimen in the sealed cell.  Any leakage through the specimen can be collected and measured from the opposite face.  



Permeability
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P R O V E N  P E R F O R M A N C E

Taywood Engineering, CRDC C48-73, Singapore

Presenter
Presentation Notes
In this Test Six Xypex Admix treated samples and six untreated concrete samples were tested for water permeability. 

Increasing pressure was applied in increments over seven days and then maintained at 7 bars (224 ft. head of water) for 10 days. Five of the six reference samples showed water flowing through on the sixth day and increasing throughout the test period. The results of this test, completed in Singapore, showed zero flow of pressurized water through the concrete sample treated with Xypex, in comparison to significant flows through 5 of the control samples. 
 
IF QUESTIONED: The control sample No.6 also showed zero flow. This occasionally occurs in laboratory produced samples where a highly dense section of concrete is sometimes produced. This density prevents the flow of water through the sample. As we have seen, in real life, concrete is a porous material which causes it to be permeable.
  
Xypex Test Report No. PERM-103




Permeability

4
6

Untreated control sample had average 84 mm of water penetration. Xypex treated 
control sample had average 6 mm of water penetration. Hydrostatic pressure 
equivalent to 224 ft of hydraulic head .

DIN 1048, Bautest, Germany, 

Treated Untreated

P R O V E N  P E R F O R M A N C E

Presenter
Presentation Notes
DIN 1048 measures the penetration depth of pressurized water in the concrete sample. The DIN standard requires a penetration of no more than 50mm.

If we look at the image in the slide we can see two samples of 27.5 Mpa (4,000 psi) Concrete. The left one is the sample treated with Xypex, the right one being the untreated control sample.

Looking at the untreated control sample on the right, we can see from the dark areas that the pressurized water has deeply penetrated the samples, to an average of 84mm.

The left hand, Xypex treated sample on the other hand, shows barely any penetration, with an average of 6mm.

Xypex Test Report No. PERM-200



Chemical Resistance
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P R O V E N  P E R F O R M A N C E

Sulfuric Acid Exposure
Chemical Durability, Iwate University, Tokyo, Japan

The typical means of evaluating the ability of the Xypex treatment to provide chemical 
resistance include: measuring amount of mass loss, length change or relative dynamic 
modulus of elasticity.

Before Soaking 5 Weeks 10 Weeks

UNTREATED XYPEX UNTREATED XYPEX UNTREATED XYPEX

Presenter
Presentation Notes
These photographs were taken during an actual test of a Xypex coating. Xypex Concentrate coating was applied to a set of cement mortar specimens (on the right), while other untreated samples (on the left) were also prepared for comparative purposes.  Both sets were subjected to a solution of 5%  H2SO4 for 100 days.  We can see in the photographs that in this accelerated test, the Xypex treatment suppressed the erosion of the concrete mortar to 1/8 that of the untreated specimens.

IF QUESTIONED The cylinders in the photos, whilst they appear to be concrete specimens, are in fact cement mortar based on a cement-calcium carbonate ratio of 1-1,  giving a water-cement ratio of 0.60. 

Xypex Test Report CHEM-102




Chemical Resistance
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P R O V E N  P E R F O R M A N C E

Sulfuric Acid Exposure
Aviles Engineering, Texas, USA

•40 day cure acid comparison test in 7% H2(SO4)
•Control, 3%, 5% and 7% Admix  (Regular Grade)
•Curing periods were varied to determine effects

Presenter
Presentation Notes
As part of our initial research testing program, concrete samples containing Xypex Admix (regular grade) dosed at various rates (3, 5 & 7%) were evaluated against untreated concrete samples.  The objective was not only to examine the effectiveness of Xypex, but to determine the most appropriate dosage rate to protect against chemical attack.  An accelerated test, all specimens were immersed in 7% sulfuric acid.  Each day they were removed briefly from this solution and weighed to determine mass loss.  This continued until each sample had lost 50% of its mass.  The black line on the graph shows the untreated control sample which had lost 50% of its mass by day 21. The Xypex samples, represented by the red lines,  exhibited significantly lower mass loss than the control samples.

Note the last line showing a very low percentage weight loss.  In the legend you can see that it refers to “139 days”.  This was in fact a Xypex treated specimen which was 139 days old at the time of testing.  We often say that Xypex improves with time.  As you can see, this sample only had a 15% weight loss at 30 days.  

Xypex Test Report No. CHEM-104



Chemical Resistance

49
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Ammonium Sulfate Exposure
Taywood Engineering, Sydney, Australia

•1 molar - 132 g/l
•Six mixes: control, low slag cement, silica fume, 
high slag cement, silica fume cement, Xypex Admix

Results of Exposure Trials

MIX DESIGNATION

Component GB80 GP LH SR SF ADMIX

Total Percentage 
Weight Loss 14.60 12.00 28.40 7.20 8.80 8.80
Loss Percentage 
Length Change

0.01 – 0.12 0.00 -0.01 -0.02

Note 1: Total Percentage Weight Loss is given for 25 weeks exposure.
Note 2: Percentage Length Change is given as the change compared to the GP mix, at 25 weeks.

Presenter
Presentation Notes
Xypex Admix treated concrete samples were immersed in an ammonium-sulfate solution and tested for “resistance in a harsh environment”.  The performance of the Xypex crystalline technology was compared to 5 other  concrete specimens, including one containing a sulfate-resistant (SR) cement and another containing silica fume (SF).  Each of the samples were cured for 7 days and then placed in an ammonium-sulfate solution (132 g/l) for 180 days.  The rate of deterioration was determined by measuring weight loss and length change (bulk  expansion) of specimens on a weekly basis.  The Xypex technology substantially improved the performance of the concrete as compared to the reference concrete(s) and in particular provided the highest level of protection as measured by its lowest relative length gain. 

IF QUESTIONED: The different mix designs were as below:

GB80 	- 20% Ground granulated blast furnace slag
	- 80% General Purpose Cement
GP	- General Purpose Cement
LH	- 70% Ground granulated blast furnace slag
	- 30% General Purpose Cement
SR	- 100% Sulfate Resistant cement 	
SF	- 8% Silica Fume
	- 92% General Purpose Cement

Xypex Test Report No. CHEM-105






Carbonation
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P R O V E N  P E R F O R M A N C E

Resistance to carbonation
Slovenska Akademia Vied, Institute of Construction 
and Architecture (Bratislava 2002)

Presenter
Presentation Notes
Mortar samples were made up at a ratio of 1:5 cement to sand ratio  and used a 0.5 water/cement ratio. These were divided into three groups consisting of a control sample, samples coated with one coat of Xypex and samples treated with two coats of Xypex.

The samples were all exposed to carbon dioxide gas over a period of days (standard testing uses 5% CO2 exposure at 20 degrees Celcius) and tested for depth of carbonation  as indicated on the slide. In this test a purple phenolphthalein solution is sprayed on a split sample with the solution remaining purple where the concrete is still alkaline and the mortar sample showing a grey colour or light purple where carbonation of the concrete has taken place.

If we look at the photographs on the left of the image, which show the untreated control sample, we can see how the purple colour has changed almost completely to gray after 14 days’ exposure, indicating a deep penetration of carbon dioxide. The samples on the far right, with 2 coats of Xypex Concentrate, still show a large area of purple colour, indicating a significant reduction in the depth of carbon dioxide penetration.

The test clearly indicates the effectiveness of Xypex in environments where carbonation of concrete takes place.

Xypex Test Report No. CARB-102



Compressive Strength
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HBT AGRA, Vancouver, British Columbia, Canada

Presenter
Presentation Notes
In this test program a standard 3000 psi (20.7 MPa) concrete mix design was used to compare the compressive strength of Xypex treated samples to that of the control samples.  Various dosage rates of the Xypex Admix (regular grade) was used (1, 2, 2.5, 3, 4 & 5%). Test cylinders were cast and then broken at 3, 14, and 28 days as per ASTM C39.  Results clearly indicate that the Xypex treated samples had an average 20% compressive strength increase over that of the control samples.   

As part of our initial research testing program, evaluating and determining the effect that the Admix has at different dosage rates was deemed essential; in particular, to provide assurances that including the Xypex Admix does not harm the compressive strength of a particular mix design.  Although we don’t promote the use of the Xypex Admix to enhance strength, subsequent exhaustive independent testing has also clearly indicated that the Admix increases compressive strength and has no detrimental effects. For quality assurance, we always encourage a new user to perform such testing.

Xypex Test Report No. COMP-102



Compressive Strength
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P R O V E N  P E R F O R M A N C E

Kleinfelder Laboratories, San Francisco, California, USA

Presenter
Presentation Notes
Kleinfelder’s laboratory in California evaluated the compressive strength on concrete containing the Admix.  Samples were procured from a parking deck in Los Gatos.  At 28 days the compressive strength of the Xypex sample measured 7160 psi (49 MPa) as compared to the control sample of 6460 psi (44 MPa). At 56 days the compressive strength of the Xypex sample measured 8340 psi (57 MPa) as compared to the control sample of 7430 psi (51 MPa) or an 12% increase.  

Various similar Quality Assurance tests have substantiated that including the Xypex Admix enhances compressive strengths without any adverse effect to air entraining or any other admixtures.  Since the Admix can elongate the setting time, we recommend caution when using it in conjunction with other additives that can retard the set.  Xypex has formulated various versions of the Admix to address this (e.g. Admix C-500).  Trial batching under anticipated project conditions are always recommended to determine such factors.

Xypex Test Report No. COMP-101



Crack Sealing Test
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The Construction Bureau of  Chubu District, Japanese Ministry of Construction (Sept 1996)

Presenter
Presentation Notes
Here we see a photo of the underside of the Hokutoh overpass bridge in Japan.  It was built in 1972 and handles 40,000 vehicles per day. As shown here, cracks between 0.1 - 0.2mm (0.01 cm – 0.02 cm) appeared across the bridge deck.  Due to leaking, efflorescence is clearly visible.  Xypex Concentrate was recommended as a solution, tests were undertaken to determine its crack-sealing effectiveness.

Following surface preparation and application of Xypex Concentrate, 20 cm (8 inches) thick core samples were taken from the bridge deck after 10 months and subjected to permeability testing using the ‘output’ method similar to the CRD-C 48 procedure. 

Xypex Test Report No. CRAK-101



Crack Sealing Test
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P R O V E N  P E R F O R M A N C E

Presenter
Presentation Notes
In this graph we see results of permeability testing on nine core samples. The different samples are presented along the horizontal X axis. The vertical Y axis represents the amount of water outflow and the Z axis represents the progression of time.

The red, yellow, and blue bars on the far left represent samples of untreated concrete.  The other colours represent the XYPEX treated core samples. In the untreated samples water flowed at a 50ml/s throughout the experiment. On one of the Xypex treated samples some flow can be observed initially followed by the complete ceasing of water flow. This shows the reaction of the Xypex Crystalline Technology with the water to form crystals and completely seal the cracks. On the remaining Xypex treated samples, initial flow was either minimal or non-existent, and all samples show zero flow before the end of the test.

Remembering the photo illustrating the extensive cracking of the bridge deck, these results clearly indicate the excellent crack-healing properties of Xypex.

Xypex Test Report No. CRAK-101




Crack Sealing Test
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Sample 
Series

Materials Crack 
Width 
(mm)

Initial 
Flow Rate 
(mm/min)

Time to 
Stop Leak 

(days)
Series 1 Xypex 0.2 0.25 35

Series 2 Xypex 1.0 3.50 70

Results of Cracked Slab Test

Presenter
Presentation Notes
This test was developed to assess Xypex’s ability to heal cracks.

At present there is no standard for measuring the self-healing ability of static cracks so requiring the development of this specific test.

A concrete slab was made and then coated with Xypex Concentrate then Xypex Modified.
The slab was cracked in half and then set together to form “cracks” of 0.2mm and 1.0mm respectively.
A dam was created on top of the slab and then filled with water which would then seep through the crack.
The time required for the lower surface to dry up was then measured as an indication of the crack sealing ability of Xypex.

The 0.2mm crack was found to have healed at 35 days and the 1.0mm crack was found to have healed at 70 days.

It should be noted that this test is designed to show the self healing properties of a crack after the coating has been applied thus distinguishing between barrier coatings and treatments such as Xypex

Xypex Test Report No. CRAK-102



Coating

Crystalline waterproofing chemicals can penetrate to a depth of 30 cm or 12” in  a year.
56

X Y P E X  P R O D U C T S

Presenter
Presentation Notes
Under ideal conditions, the reaction produced by the application of crystalline waterproofing materials on the concrete’s surface can occur to a depth of 12”.  This was demonstrated in Japan where a block of cast-in-place concrete approximately 16” square and 16” thick was produced. The concrete had a water/cement ratio of 0.65 and a strength of about 20 MPa to ensure that there was a good capillary system.

A crystalline waterproofing coating was applied to the top side of the concrete block and it was left outside under ambient conditions for 12 months. Full depth cores were taken and sliced into 2 cm slices. These were examined under an electron microscope. Crystallization had taken place up to 12” from the surface.







• Waterproofs and protects concrete
against chemical attack.

• Heals cracks up to 0.4mm
and reactivates any time with moisture when micro crack 
occurs.

• Permanent, integral solution
as a new systems and as a rehabilitation system.

• Advantages of barrier systems,
with none of the disadvantages.

• Proven worldwide
through thousands of projects successfully completed and 
independent testing.

Summary of Xypex
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X Y P E X  C R Y S T A L L I N E  W A T E R P R O O F I N G  T E C H N O L O G Y

Presenter
Presentation Notes
Finally, we can summarize the benefits of Xypex as follows: Xypex…

Waterproofs and protects concrete�against chemical attack.

Heals cracks up to 0.4mm
	and reactivates any time when water penetrate the crack.

Is permanent, integral solution�for both new and rehabilitation structure.

Has all the advantages of barrier systems,�with none of the disadvantages.

Has been proven worldwide since 40 years�through thousands of projects successfully completed and independent testing.




Summary of Xypex
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X Y P E X  C R Y S T A L L I N E  W A T E R P R O O F I N G  T E C H N O L O G Y

• Extends service life
amortizing investments over a longer period.

• Reduces maintenance costs
allowing for significant savings.

• Makes concrete more environmentally friendly
amortizing it’s damage over a longer period.

• Adds value to owners, engineers and contractors
all around the globe.

Presenter
Presentation Notes
Additionally, Xypex…

Extends the service life of concrete structures�amortizing investments over a longer period.

Reduces maintenance costs�allowing for significant savings.

Makes concrete more environmentally friendly�by amortizing it’s damage over a longer period.

Adds value to owners, engineers and contractors�you can think of it as payng for concrete protection and at the same time, gets the waterproofing for free.



Xypex Testing
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Xypex products have been extensively and successfully tested by 
leading, independent scientific laboratories throughout the world for 
durability permeability and chemical resistance, including JAERI.

Presenter
Presentation Notes
This slide gives a list of some of the independent laboratories from around the world that have tested Xypex products.


USA	Aviles Engineering Corp.
	Pacific Testing Laboratories
Austria	Technologisches Gewerbemuseum
Switzerland	Bautest
Australia	Mahaffey Associates	
Czech Rep	Klokneruv Institute 
Slovak Rep 	TSUS (Technicky a Skusobny Ustav Stavebny)
Singapore	SETSCO
Germany	FW - Fernwarme - Technik GMBH  

 




XYPEX Main Products



Coating
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• Concentrate
• Modified

Spray Applied

Brush Applied

Presenter
Presentation Notes
Xypex Concentrate and Xypex Modified are the primary coating materials that can be used  on either new concrete structures or for the protection of concrete that is already under attack, or leaking.

The coating materials can be either brush applied or spray applied and contain no VOCs so they are very suitable for application in small contained areas.
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Coating
X Y P E X  P R O D U C T S

Presenter
Presentation Notes
When crystalline waterproofing is applied to the surface, either as a coating or as a dry-shake application to a fresh concrete slab, a process called chemical diffusion takes place - chemicals in a solution of high density (Xypex slurry mixture) migrate through a solution of lower density (water in the pores of concrete) until the densities equalize.

Thus, by saturating concrete before a Xypex application, a solution of low chemical density is  placed into the concrete so that when crystalline waterproofing is applied, a solution of high chemical density is created at the surface triggering the process of chemical diffusion.  The crystalline waterproofing chemicals must migrate through the water (the solution of low density) until the two solutions equalize.





Coating
• Does not require costly surface priming and leveling
• Does not require a dry surface
• Sealing, lapping or finishing is not needed
• Can be applied to both positive and negative side
• No protection required during back-filling
• Can be applied in confined spaces – no VOCs
• Crystalline waterproofing penetrates deeply into the 

concrete substrate and becomes an integral part of 
the concrete.

• Does not depend on surface adhesion like barrier 
systems 
and does not have seams that come apart.

• Permanent, one-time only treatment

X Y P E X  P R O D U C T S
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Presenter
Presentation Notes
Xypex’s unique crystalline coating provides a number of important advantages over traditional coatings:

It does not require costly surface priming and leveling, nor a dry surface for application. 
Sealing, lapping or finishing is not needed
The product may be applied to both positive and negative sides, and will not suffer the characteristic blistering of traditional coatings when applied to the negative side
No protection of the coating is required during back-filling
It can be applied in confined spaces as it does not contain VOCs
Crystalline waterproofing penetrates deeply into the concrete substrate and becomes an integral part of the concrete, and does not depend on surface adhesion like barrier systems 
Unlike membranes, Xypex coatings do not have seams that come apart.
Finally, Xypex coatings are a permanent, one-time only treatment



Admixture

• Admix C-500
• Admix C-1000
• Admix C-2000
Also available in NF (no fines)
and non-soluble bags.
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X Y P E X  P R O D U C T S  

Dry batch
Central Mix

Pre-cast

Presenter
Presentation Notes
Xypex Admixture is added to the concrete mix at the time of batching. 

It may be added as a powder to a dry batch at the beginning of the batching process, or in a central mix operation may be added as a slurry to the  drum of ready-mix truck before the concrete is loaded. In pre-cast operations, the Xypex Admix is mix with the rock and sand before the cement and water are added.

Xypex Admix is available with three different setting times according to the climatic conditions affecting the project. These range from set neutral to delayed set. It is also available in non-soluble bags for site batching.





X Y P E X  P R O D U C T S

Admixture

65

Precast Concrete 

Ready-mix Concrete Shotcrete

Presenter
Presentation Notes
Xypex Admix can is used in ready-mix concrete for cast-in-place structures, pre-cast elements and in shotcrete applications, especially structural shotcrete where membranes are difficult to use



Admixture
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Admix Type
For Normal 

Waterproofing 
and Durability

For Extra Chemical 
Protection or Special 

Applications

C-500
C-1000
C-2000*

2% 3%

C-500 NF
C-1000 NF
C-2000 NF*

1% 1.5%

Based on % of cement or cement + pozzolan/slag depending on mix design

Presenter
Presentation Notes
Xypex Admix is added to the concrete mix within the range of 2 – 3 % dosage rate by weight of the Portland cement content. 

Where the “No Fines” (NF) grade is utilized, the equivalent dosage rate is 1 – 1.5 %. For assistance in determining the appropriate dosage rate for a particular project, consult Xypex technical literature of contact a Xypex technical representative.

Admix C-2000 maximum dosage rate is 2% (or 1% for Admix NF).

It should be noted that with the introduction of other cementitious materials such as fly ash, slag and silica fume as well as  modern additives such as water-reducers, superplasticizers, retarders, etc., the Admix Type and / or the dosage rate may need to be adjusted.  This is discussed in another slide.




Admixture
May be used in conjunction with  other admixtures
• Set retarders
• Water reducer
• Superplasticizers 
• Air-entrainers

Trial Batching is always recommended

X Y P E X  P R O D U C T S
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Presenter
Presentation Notes
Xypex has been used successfully in mix designs containing a variety of other admixtures.  It should be noted that a number of these additives can cause set retardation and testing should be performed prior to the project to determine the cumulative effect of the various admixtures.  It may be possible to obtain “non-retarding additives”.

We always encourage “trail batching” to determine the effect the additive have on a particular mix design when used in combination with Xypex Admix.

Trial mixtures should be made with the admixtures and the specific job materials (as specified in the mix design) at temperatures and humidities anticipated on the job site.  In this way the compatibility of the admixture with other job materials, as well as the effects of the admixture on the properties of the fresh and hardened concrete can be observed.





Admixture

• Added at time of batching. 

• Minimizes installation costs

• Takes a trade off the job site

• Shortens construction schedule

X Y P E X  P R O D U C T S
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Presenter
Presentation Notes
In addition to the benefits already explained, Xypex Admix is added at the time of batching so minimizing installation costs. It also takes a trade off the job site and shortens the construction schedule.

 



Patching & Repair

• Fast setting
• For crack repair and mortar 

joints with flowing water

Patch ‘n Plug

X Y P E X  P R O D U C T S
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Presenter
Presentation Notes
Patch ‘n Plug is a fast-setting, non-shrink hydraulic cement compound used for plugging against high hydrostatic pressure, patching cracks and failed barrel joints in concrete manholes or pump stations. It can also be used in large diameter pipe where mortar joints are leaking.





Other Patching & Repair
• FCM 80 (Flexible Cementitious Membrane)
• Megamix I and II
• Xycrylic Admix
• Gamma Cure

X Y P E X  P R O D U C T S
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Presenter
Presentation Notes
XYPEX products include a number of patching and repair materials. These are

Patch’n Plug
Megamix I and II
FCM 80
Xycrylic Admix
Gamma Cure




Are there any questions?
Xypex Chemical Corporation  •  Tel: (604) 273-5265  •  www.xypex.com
Xypex is a registered trademark of Xypex Chemical Corporation
Copyright © 2011 • Xypex Chemical Corporation 

http://www.xypex.com

	Slide Number 1
	Commissioned by JAERI
	Leader
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Porous Concrete
	Slide Number 12
	Key Problems and Costs
	Current Solutions
	Concrete Surface Protection
	Liner Problems
	Concrete Surface Protection
	Coating Problems
	Admixtures
	Repair systems
	Injection Systems Limitations
	Slide Number 22
	The Nature of Concrete
	Composition & Characteristics
	Micro Cracks
	Permeability
	Slide Number 27
	Slide Number 28
	What is Xypex?
	How It Works
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	What is Xypex?
	Additional Advantages
	Where is Xypex used?
	Xypex and Concrete Properties
	SCMs & Other Additives
	Proven Performance
	Independent Testing
	Permeability
	Permeability 
	Permeability
	Chemical Resistance
	Chemical Resistance
	Chemical Resistance
	Carbonation
	Compressive Strength
	Compressive Strength
	Crack Sealing Test
	Crack Sealing Test
	Crack Sealing Test
	Coating
	Summary of Xypex
	Summary of Xypex
	Xypex Testing
	XYPEX Main Products
	Coating
	Slide Number 62
	Coating
	Admixture
	Admixture
	Admixture
	Admixture
	Admixture
	Patching & Repair
	Other Patching & Repair
	Slide Number 71

