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WATERPROOHINGICONCREIE. ST RUYCNEIBRE SENERITS & OPTIONS

1.0 LU/HSWearned upon completion of this
course will be reported t&AIA CE®r AlA
members. Certificates of Completion for both
AIA members and neAIA members are
available upon request.

This course is registered witiA CE®r continuing
professional education. As such, it does not include
content that may be deemed or construed to be an
approval or endorsement by the AlA of any material
of construction or any method or manner of
handling, using, distributing, or dealing in any
material or product.

Questions related to specific materials, methods, and services
will be addressed at the conclusion of this presentation.
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Course
Desciipiion

Concrete is one of the most utilized construction materials in the world. However, in order to
NBFfAT S AdGQa YIFEAYdzy LRIGSYGAlLt fAFSaLIlys &GSLA
Options to effectively waterproof concrete structures include a variety of integral &megral

products and systems. As with many things, the wide range of products available in the

marketplace can sometimes be more confusing than helpful.

This course will provide you with the knowledge necessary to understand what causes concrete to
RSGSNAZ2NI UGS X GKS @FNA2dza YSUK2Ra gl AflofS 02
advantages & disadvantage of the common waterproofing options being used today.
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Leamng@bjettives

At the end of the this course, participants will be able to:

1.

Understand why waterproofing is important for the lotgrm
structural integrity of concrete in construction projects

. ldentify the main causes of structural concrete deterioration

. Discuss the common types of concrete waterproofing applications

available in the North American marketplace
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contribute to reducing its maintenance requirements ... and enhance its sustainability
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A Concrete is the most widely used marade_construction material in the world, In many parts
2T OUKS ¢62NIR AdQa Sraafte dzaSR 6A0OS 'a YdzOK

trace K to Babyl onia ntlmes however the
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the mixture.

A While the composition of concrete is pretty simptefnent, aggregates & watgrin many
cases the modern day version includes chemical additives that are used to increase the

density, longevity & durability of a structure.

Al 2y ONBGS A& | yIddzNIF ffeée LISNXYSIofS ofratti#eNP dza Y
etc. One of the biggest contributing factors in the deterioration of concrete, is the ingress of
water and chemicals into the structure. They use these pathways to penetrate the concrete.
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see the section on integral waterproofing system©ver time, there have been numerous
ways developed & used to properly & improperly waterproof concrete structures.

A When a concrete structure has a water infiltration problem, the problem needs to be addressed
X YR AU aKz2dxZ R 0S R2YyS Ay | OZ2YLINBKSYaAgdsS
properly identify and correct faulty waterproofing, the results can be far worse if you just adopt

a patchit-and-hope-for-the-best attitude.

A All too often, even welineaning attempts at treating the symptoms of waterproofing failure
serve only to trap or redirect moisture, compounding the problem. Until the waterproofing
LINPOE SY @gAft 2yt
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the correct steps to take as soon as a problem presents itself.
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The use of concrete in construction projects has maayantages including:

A Low Cost

A Non-Flammable

A EcoFriendly

A High Stiffness Rating

A High Compressive Strength
A Ease of Fabrication

A Formability
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However, there arelisadvantagego using the material as well, including: §& =g - #

A Low Tensile Strength

A Brittleness

A Lack of Lon@erm Durabilityifi its most basic forin
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Premature Deterioration
A Spalling
A Cracking
A Corrosion
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HOW CONCRETE IS CREATED

A Concrete is created from a mixture of sand, rock, cement and of course water. The ]
I 3ad4NBIlFIUS o0lasS 2F¥ UKS O2YyONBUS O2yaArauva 27F 0
water & cement helps to form a paste that binds everything together. As this paste
hardens, the concrete strengthens.

A During the hydration process, Calcium Silicate Hyd@&{ A a8 F2NXY SR X | & ¢St
Calcium HydroxidedJH, which remains in a dormant state in the concrete.

A Calcium Silicate Hydrat€BBiis a critical component, because it contributes to
the setting, hardening, strengthening and volume stability. Calcium HydrdXkje ( 5
LINE ARSa |y Ft1lFHrtAYS SYOANRBYYSYuUuZ gKAOK Aa A

steel reinforcement from corrosion.
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WHY CONCRETE NEEDS TO BE WATERPROOFED

Al'a LINBGA2dzaf & YSylA2y@RREabl©&porouss (XS Td O iR NE WIKD d
designed and properly installed waterproofing system can help to mitigate.

A Permeability. is the ease with which fluids can move
thru a material Air pockets and cracks in concrete
Increase the permealbility, and allow increased levels of
water & harmful chemicals to migrate in. Steps must be
taken to either prevent water from getting to those
ONJ} O14a X 2NJ a2 FAftf 0KS ONJ
thru them. Older concrete is generally more permeable
than newer concrete.
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APorousnesy Ada &AAYAf NI G2 LISNY
measure of how easily fluids pass thru a material.
However, it has more to do with the number and
size of the pores in the concret&he level of
porousness of concrete is determined largely by
0KS FY2dzyd 2F 61 GSNJ GKFOQ
installed.
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A If water and chemicals are allowed to continuously penetrate into concrete over &ma (
NEadz 0 2F O2yONBUSQa yob UuMzNkE #&RNPRJQAY &a S
prematurely deteriorate. We will explore this further in the next section

A Here is a partial list of problems caused as a result of concrete deterioration:

A Spalling
A Stress Cracking

A Freeze/Thaw Cracking

A Chloride Penetration

A Hydrostatic Pressure

A Corrosion of Steel Reinforcement
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A The problems shown in the past several slides can & will cause concrete to deteriorate. And at
their core,all of those problems are attributable to allowing water to migrate into the concrete

A To properly protect the concrete, it is critical to incorporate a waterproofing system that prevents
water from entering the concrete and beginning the deterioration process.
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CAUSES OF CONCRETE DETERIORATION

A number of factors can contribute to the premature deterioration of concrete. These
contributing factors include:

A Weather(Temperature & Moistuie

A Improper Concrete Mix

A Chemical Interaction&orrosion, Carbonation, Chlorides, tc

A Design Flaws

A Poor Construction / Installation Practices



CAUSES OF CONCRETE DETERIORATION

A While concrete can be very durablewill deteriorate over timeas a result of weathering. The
amount of deterioration depends greatly on exposure to the following factors:

A Temperature

A Moisture

A Chemicals
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Chemical Deterioration Temperature & Moisture Deterioration
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CAUSES OF CONCRETE DETERIORATION

ALY FTRRAGAZY G2 0SAYy3 SELRASR 02 kY LISKNT iiQIENIz
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that can occur if the mix is incorrect

A Too much waterdan cause weakened surface & pitling
A Wrong type of aggregatesdn cause popping

A ASRAlKkali Silica Reactivity

A ACRAlKkali Carbonate Reactivjty

A Sulfate AttackExpansive Reactipn



CAUSES OF CONCRETE DETERIORATION
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factor in the deterioration of concrete. This is caused when the e
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the surrounding concrete, which ultimately leads to cracking,
spalling, etc. The process accelerates in the presence of
chlorides that are dissolved in water from sea water or salts
used for deicing.

Here is an example of corrosion of the steel
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CAUSES OF CONCRETE DETERIORATION
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when calcium carbonate forms in the cement paste. If water is
also present, carbonic acid will be formetiich lowers the pH
of the surrounding concrete. The result will be a weakening &
break down the passive layer of concrete surrounding the steel

reinforcement. In the presence of oxygen & water, this will then  pn13 oh 10
lead to corrosion of the steel.




CAUSES OF CONCRETE DETERIORATION

oxygen,
chlorides

At KS LINS EHLORIBES 2YFA AN G Ay 3 KN
concrete can also cause deterioration of the passive layer
surrounding the steel reinforcement. In the presence of
water thiswill form iron chloride, which will ultimately
cause the corrosion of the steel reinforcement as well.
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CAUSES OF CONCRETE DETERIORATION

A DESIGN FLAVW¢Sn also cause the deterioration of concrete. Some of the common factors
attributed to this are:

A Not properly designing for structural capacity
A Not adequately accommodating for movement caused by thermal shifts

A Not planning properly for shrinkage and/or settling
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CAUSES OF CONCRETE DETERIORATION

Even if the project is designed properly,
problems can be caused by

POOR CONSTRUCTION and
INSTALLATION PRACTICES

A Pitting or Honeycombing

Stress Cracking A Stress Cracks

A Shrinkage Cracks

AP
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CAUSES OF CONCRETE DETERIORATION

Even if the project is designed properly,

problems can be caused by

POOR CONSTRUCTION and
INSTALLATION PRACTIC&ffinued:

A Thermal Stress Cracks

A Tension Cracks

Tension Cracking




CAUSES OF CONCRETE DETERIORATION
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systems for any particular project.
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COMMONLY USED TYPES OF WATERPROOFING APPLICATIO

A In order to help prevent the premature deterioration of concrete structures, a variety of
waterproofing systems have been developed & tried over the years. These systems can either

0 Sintedralinside the concredeX  Ahdndingraliapplied to surface of the concréte

A While the intent of these various waterproofing systems are the same: to prevent water,
chemicals, etc. from penetrating into the concresepping premature deterioration before it stayts
0 ' NB dzaSR QI NE

X O0KS YIFOGOSNARIfa 3 YSGK2Ra GKI G

A This section will provide a high level summary of the most common concrete Waterprooflng
38a0SYa dzaSR AY b2NIK ! YSNAOI G2RE X



COMMONLY USED TYPES OF WATERPROOFING APPLICATIO

A SHEET Waterproofing Membranes
A SeltAdhesive Peel & StickMembranes

A Thermefusible Torchon) Membranes

A FLUID APPLIED Waterproofing Membranes

A Hot Rubberized Asphalt
A Cold Fluid Applied Membranes

A INTEGRAL Waterproofing Systems

A Crystalline Technology
A Modified Silicate Gel Technology




COMMONLY USED TYPES OF WATERPROOFING APPLICATIO

W{]199¢Q 2FGdSNLINRP2FAY3I aSyYol
SeltAdhesive(peel & stick

A Modified Bitumen waterproofing sheets are asphadised
LINE RdzOU & UGKFG KF@S | RKSaiags |
1KS aKSSi X ¢6AGK | NBESIFasS at
sheet is rolled out onto the structure, as the release sheet
isremovedg§eephotd X | YR F RKSNBR (2 I

A Proper surface preparation and conditions are necessary
to insure the system is installed properly.




COMMONLY USED TYPES OF WATERPROOFING APPLICATIO

W1 99¢Q 2FOGSNILINRP2FAYI aSYONrySay
SeltAdhesive(peel & stick C¥ntinued
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A Because the sheet is adhered to the surface of the
d0NUzOUdZNBEZ Ad0Qda ONRUGAOLE GK
g2ARa X YR UKFG y2 YSOKI YA
sheet. This system also reqw es professional detailing
FNRBdzy R Fff LISYSUNXGA2ya X |
e2Aylta X LISNAYSUSNI SR3ISa X

A These systems can be damaged by abrasion or
mechanical disturbance caused by traffic in the area, so
care must be taken to prevent this from occurring.
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COMMONLY USED TYPES OF WATERPROOFING APPLICATIO

W{1 99¢Q 2FGSNILINRP2FAY3I aSYOoONIySay

Thermofusible (torch on

A Asphalt adhesive on the backside of the modified
bitumen waterproofing sheet is melted/liquified with a
propane torch. As it cools, it fully adheres the
waterproofing material to the concrete.

A The use of open flame can be a problem with this system
X gAUK a2YS AyadzZN» yOS 0O2YLIN
contractors that use these systems.

y a dzl

A Proper surface preparation is necessary to insure the
system is installed properly.



COMMONLY USED TYPES OF WATERPROOFING APPLICATIO
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Thermo-fusible (torch o)  cofitinued

A Because the sheet is adhered to the surface of the )
aUNHzZOUdzZNBE AUQa ONRUAOKE UfF
Fyeé @2ARa X FYR (0KFEO y2 YS(
the sheet. This system also requires professional A
RSUFAEAYT | NRdzyR | f ¢ LJS)/§qu
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A These systems can be damaged by abrasion or
mechanical disturbance caused by traffic in the area,
S0 care must be taken to prevent this from occurring.




COMMONLY USED TYPES OF WATERPROOFING APPLICATIO

A The hot rubberized asphalt is heated to the
proper temperature range in a kettle, and is
generally spread around the structural deck by
squeegee. A continuous liquid membrane is
created, so there are no seams to be concerned
about.

A Proper surface preparation is necessary to insure
the system is installed properly.




COMMONLY USED TYPES OF WATERPROOFING APPLICATIO

WC['!'L5 !tt[L95Q 2 (SNLINER?2-
Hot Rubberized Asphaltontinued

A This is a temperature sensitive application, with a
narrow range of application temperature for the
liquified waterproofing material. Care must be
taken to insure the temperature remains
consistent from the kettle to the application point.

ALGQa | fad42 ONAROGAOIT OGKFG i
thickness of material over the entire surface, In
order for the system to perform for its intended
life.

A These systems can be damaged by abrasion or
mechanical disturbance caused by traffic in the
area, so care must be taken to prevent this from
occurring.
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COMMONLY USED TYPES OF WATERPROOFING APPLICATIO

WC[!L5 !tt[L95Q 2FU0SNLINR2TFAY
Cold Applied

A Proper surface preparation is necessary to insure the
system is installed properly.

A These waterproofing systems can be applied by spray
rig or squeegee, using cold adhesives to form a
continuous liquid membrane. As a result, there are
no seams to be concerned with.

ALGQa ONRGAOIE GKIG GKS Ayaidl
appropriate thickness of material over the entire A
adzNF I OSZ Ay 2NRSNI F2NJ GKS aeé
useful lifespan.




COMMONLY USED TYPES OF WATERPROOFING APPLICATIO

WC['!'L5 !'tt[L95Q 21 (i SNLNN

Cold Fluid Appliedcontinued

A These products are applied to the positive side
of the wall in an effort to prevent water,
chemicals, etc. from migrating into the porous

& permeable concrete structure

A Potential disruption of the waterproofing
system can occur if damage occurs. This can
0S Ol dzaSR o0é& LISStAyd
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COMMONLY USED TYPES OF WATERPROOFING APPLICATIO
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A These products are mixed into the concrete either at the plant esitmat
the time of batching. The active ingredients in the admixture react with
the calcium hydroxide and other yroducts that were formed during the
concrete hydration process to form impermeable crystalline structures
that effectively plug & block the micreracks, pores, and capillaries that
naturally occur as concrete is formed., The chemicals in the admixture |
KStLI F2NY | LINPGSOGAGS I &SNJ I NP
encapsulating it and preventing corrosion from occurring. -

A

A Once the concrete hardens, the remaining active ingredients in these SRS )
| RYA EG dzNB a NJSYI)\y R2ZNXYI Y )\)/ai\R v V U ND U S
block future micrecracks and voids, if water & air find their way into the
concrete again.

A These products cause no visible change to the appearance of the concrete Ry
surface. s
9 /@03



COMMONLY USED TYPES OF WATERPROOFING APPLICATIO
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A These products are shaken on top of the concrete. The active
iIngredients penetrate into the concrete, using water as a
transport mechanism. They then react with the calcium
hydroxide and other byproducts that were formed during the
concrete hydration process to form impermeable crystalline
structures that effectively plug & block the miecoacks, pores,
and capillaries that naturally occur as the concrete is formed.




COMMONLY USED TYPES OF WATERPROOFING APPLICATIO

WLbe¢e9Dw! [Q 2FUSNIINR2FAY3I {éausSyay
I NBalGFEtAYyS ¢SOKyz2f23e W{{dNNEQJ. ‘

A Used exclusively on projects that have existing concrete
structures

A Heavy liquid slurry, that is applied to the surface of the
concrete structure by brush, broom or sprayed with the
proper spray rig. Proper surface preparation is necessary to
iInsure the system is installed properly

A Active ingredients in these products use the process of
diffusion to absorb into the concrete, reacting with the
calcium hydroxide and other yroducts that were formed
during the concrete hydration process that occurred when
the concrete was first formed. e,



COMMONLY USED TYPES OF WATERPROOFING APPLICATIO
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A This chemical reaction create an impermeable network of
crystalline structures that the block & plug the existing
micro-cracks and voids. This prevents moisture, chemicals,
etc. from deteriorating the concrete itself, or corroding the

steel reinforcement.

A The active ingredients in these products remain dormant
Inside the concrete, and can reactivate to block future
micro-cracks, etc. in the presence of air and water

A These products remain on the surfadeanging the visible
surface of the concrete




COMMONLY USED TYPES OF WATERPROOFING APPLICATIO
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Modified Silicate Ge(flexible)

A These products are sprayable liquids that penetrate into
concrete using water as a transport mechanism. The products
are sprayed on the surface of the structure, and travel deep
Into the concrete by process of diffusion. Proper surface
preparation is necessary to insure the system is installed

properly.

A When installed, these products form an impermeable & flexible B
waterproof structure inside the concrete. This gel interacts 3
with calcium hydroxide and other hyroducts leftover from
the hydration process that occurred when the concrete was
Initially poured to block capillaries, cracks, mifractures, etc.




COMMONLY USED TYPES OF WATERPROOFING APPLICATIO
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Modified Silicate Ge{flexible) cofitinued

~

Al £t SINJ g O2f 2 NI O AOThaigeher S LIN
exterior appearance of the concrete surface

A In addition to filling & blocking the microcracks and voids
inherent in the existing concrete, it also has the ability to
Ya-B6Ff QF | a-crakldzoodeNiB theychnOrdtd
& 0 NHzO (i dzNB @ LY STFFSOGZ AlQa
solution.

A The result is an integral waterproofing system, that ] ]
OlFlyy2id 06S RIFIYFT3ISR X FYR GKI
penetration for the life of the structure.
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RERIJOEDI/MATNTENANCE &
INOREASED SUSTANABILITY
FORNEW CONSTRUOCNION
CONCGRETREPROIECTS

ADMIXTURE

Admixture are formulated chemical compounds that are used to modify certain properties of

concrete.
Admixtures are the material, other than
Cement
Water

Aggregates

2 : 5 gy & o
These admixture are added to concrete mix before or during mixing of concrete = =
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REDUCED MAINTENANCE & INCREASED SUSTAINABEWCORNORETE PROJE

A Crystalline waterproofing materials can be used in a wide variety of construction applications.
These products are generally made up of silica, cement and proprietary chemicals, which when

exposepl to water have the ability to plug pores, caplllarles racacks & other small voids
GKIFG F2N¥ Ay (KS O2y ONbiegad o¢ KSNEINRRFKYHA aB

A There are three main ways to apply crystalline technology products to provide the
waterproofing properties that concrete needs to help avoid deterioration.

A Surfaceapply multiple slurry coats, using an air compressed sprayer or by hand using a stiff broom or
masonry bruslthis method is used for existing structures

A Broadcasting the product onto the surface of freshly installed concoeteshake

A Incorporate waterproofing products into the concrete as its being mixed, by using admixture version
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REDUCED MAINTENANCE & INCREASED SUSTAINABEWCORNORETE PROJE

A While there are many different types of concrete admixtures A
available {0 speed up hardening, elcd X G KA & & LIS
concrete admixturedrystalline based technolopgffers a = m
permanent & integral waterproofing solution. %ﬁ =

A When added to concrete during the mixing process, moisture anz==—
free lime within the mix, combine with active chemicals in the
 RYAEGOdzZNBA X ONBFOGAYy3d | O2yi
which penetrate deep into the capillary structure of the concrete.

A These capillaries and interstices are blocked to the passage of
water, but continue to allow the passage of air & water vapor,

enabling the concrete structure to breathe.

—




REDUCED MAINTENANCE & INCREASED SUSTAINABEWCORNORETE PROJE

A Rather than adding a waterproofing system to the concrete structfier A 1 Qa | f NI Ré&
constructed, an admixture can be added to the concizéoreit is poured. The most effective
dzAf AT S WONER

2F GKS g GSNILINR22FAY 3 I RYA E G dzNB &

A Crystalline admixtures turn the normally permeable & porous concrete into an impermeable
barrier, that helps protect the steel reinforcement within the structure from corrosion

A vEA1LS 61 GSNILINRP2FAY3I aéaiuosSvya GKFG FNB FRRSR
admlxtures to waterproof the concrete adds almost no labor cost at all. The chemicals can be
YAESR AyiG2 (GKS 02y QieBustPriortaipouriigS LI I yi X 2N 2y

A This is the least expensive way to integrally waterproof a concrete structure. It drastically
reduces ¢r eliminates the need for ongoing maintenance over the life of the structure.



REDUCED MAINTENANCE & INCREASED SUSTAINABIWCORNORETE PROJE

A Using the admixture method of waterproofing, means the
system is not reliant on skilled workmanship to work
i‘“mwuw’-—f e 3 S

effectively SIS TR <

ALG ONBIFGSa  aégadasSy 0Kl
damaged like waterproofing systems that are attached to k* W=
the surface of the concrete. It will not tear, delaminate, = “‘

decompose or wear out.

A+h/ FTNBS X O2YLX SGSt
structure.



REDUCED MAINTENANCE & INCREASED SUSTAINABIMICONUORETE PROJE

A Crystalline admixture products typically come in dry powder form

At KSaS LINPRdzOG& FNB KE@RNRLIKAfAO
allows them to use any future water that penetrates into the
concrete thru new micrecrackg. to react with chemicals sitting
dormant in the structure, to create new crystals that will in effect
Wa-BEFf Q GKS O2yONBUS

A These products can be used on concrete structures that are
designed for the containment of potable water




REDUCED MAINTENANCE & INCREASED SUSTAINABEWCONORETE PROJE

Here is a partial list of waterproofing applications
suitable for using Crystalline technology on:

A Waterproofing of foundations, slabs and walls

A Water Storage Tanks in Municipal & Industrial
Wastewater Applications

A Potable Water Tanks & Facilities
A Elevator Shafts and Parking Garages
A Basements

A Secondary Containment Centers

A Swimming Pools
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Modified Silica Ge| Spray Application

MODIRHED ISICACAGEL GE ICVSSIBRYISTALCHNBLTECGHNOLOGY
ON EXISTNGONCRETHRPROIECTS
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Crystalline Slurrg Brush Applied




MO DIIF HOO ISICACAT B @& ICRYS TANEINE HECHNOLOGY
ON EXESTINGONCRETHRPROIECTS

Modified Silica Ge] Spray Application



MODIFHED ISICACAT B GE ICRE STAINENEEHNOLOGY
ON EXISTVN GONCRE THR PR OIHCEHHH

Examples of CRYSTALLINE SLURRY installations

ey,
/0

Crystalline Slurrg Brush Applied
> ?”’0:)
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Crystalline SlurrySpray Applied



MODIFIED SILICATE GEL vs. CRYSTALLINE TECHNOLOGY

ONEXISTINGONCRETE PROJECTS

L 20K 2F 0UKSAaS S niegfadd %3 NSNLINRZ2(F AAHAU
advantages of usindN\TEGRAL Waterproofing Systems/ 4 4 S R 2 F WS

mB‘:%
B
- &

A Absence of Seams
A Low Overall Cost
A Negative or Positive Side Application
A Protects reinforcing steel from Corrosion
AOYOANRYYSYyGlffée CNASYRfe X [fft2ga O2yONBIS (2 ¢
A Not compromised by:
A Poor Site Conditions

A Poor Membrane Workmanship

A Worksite Damage



MODIFIED SILICATE GEL vs. CRYSTALLINE TECHNOLOGY

ONEXISTINGONCRETE PROJECTS

Modified Silicate Gel

A Both product types have proven technology, having been
used on projects around the globe for over 30 years

AWwC2S 0S 02 ythedmcti@ MBr&liéristn both of
these waterproofing technologies use available water as
a transportation mechanism to migrate thru the cracks &
pores in the existing concrete.

A They both leave latent chemicals behiminpedded in
the concreté that will chemically react with any new
Intrusion of water. This allows the concrete to dedfal
when new micrecracks, etc. form over time.

Crystalline



MODIFIED SILICATE GEL vs. CRYSTALLINE TECHNOLOGY

ONEXISTINGONCRETE PROJECTS

A These products differ from simple concrete densifiers in that, after initially waterproofing the
OzyONBuS X 0KS& NBYIAY RQNNIyu AYAARS UKS O2
NEIF OUAGlIGAYT UKSYO® g O0KIFG LRAYOGEZ 0KS al ys
passage of water. This will continue over the life of the concrete, making the waterproofing of

0KS &0NHzO0 dzNBE WLISNX I ySYy i Qo

A Both product types are Lcapable of resisting high hydrostatic pressures, and can be used where
0 KSNBE A& SEUNBYS SELR&adaNBE X adzOK & GdzyySf as

A Both of these product types require proper surface preparation before applying the products



MODIFIED SILICATE GEL vs. CRYSTALLINE TECHNOLOGY

ONEXISTINGONCRETE PROJECTS

ADVANTAGES OF MODIFIED SILICATE GELS

ACl {¢ Lyailarttlragrazy X Ay Tl ANI @&
8,000+ square feet per hoysr 60,000+ square feet per daylhis Is
several times as much area as a similar crew can apply using
Crystalline based products.

A The gel products are applied using a simple spray system, and
O2YLJ SGSt & | 0a2 Nleavingythe 8urfaceKobtheO 2 v
concrete unchangedThis can be a critical factor in projects where

YEAYUFAYAYI WGKS 22K a® Z Nk Okatll
NE&G2NI 0A2VA X KAIKfE OAAAOfS adlN

A¢CKS adaNFIF OS 2F UKS O2yONBUS Ol
any material that impedes the penetration of water into the concreteili@’ 1] P
will also prevent the latent chemicals from reacting and blocking anyuodified Silica Gef Spray Application
new micrgcracks that form over time. These gel products also do not o
FFTFSOG GKS WwWat ALl NBSaAadaglyosSQ 2F GKS OEYONE‘B“@S




MODIFIED SILICATE GEL vs. CRYSTALLINE TECHNOLOGY
ONEXISTINGONCRETE PROJECTS

ADVANTAGES OF MODIFIED SILICATEcékrhifed

Aln addition to fast application rates, these products are easy to ap
X NBIlJdzZANAY 3T 2yt e o0l aAO aLlLINI e

A Can bridge initial/existing cracks that are 5 times wider than thos
that Crystalline technology products cén0 mm vs. 0.4 min

A Increases the hardness of the concrete from 6 to 8 on the Mohs scale

A Crystalline products should not be used in structures that will
experience constant movement or are subject to high thermal stress_
X K26SOSNE azRAFTASR {AftAOIFIGS DSt
effectively in these cases, due to their inherent flexible characteristics




MODIFIED SILICATE GEL vs. CRYSTALLINE TECHNOLOGY

ONEXISTINGONCRETE PROJECTS

{,aalw, hC twhQ{ g9 [/ hbQ{ Chw ah5LCL9:

PROS
Acl{¢ (2 Ayaidlff X NBI dzA NE &lo ddfyNsbrface priviindi o6 levalihg\atiod to &pplidafioh
A Resists extreme hydrostatic pressure A Does not require sealing, lapping and finishing of seams
A Becomes an integral part of the substrate corners, edges, etc.

AwSt OGAGS X OFy aSht SEAaN ?}{‘Qe aBH\\ﬁd 11§ PoghlYs of 'he nEggie sigeotihe
and future hairline cracks up to 0.4 mm crete surface
A Allows concrete to outgas moisturbreathable A Increases the hardness of the concrete from 6 to 8

A Highly resistant to aggressive chemicals on the Mohs scaléhe same hardness as Granite
A Less castly to apply than most other methods

ANond 2EAQ YR +h/ FNBES X ORYLESHgHhesHROGOt Ral SNk 3 P I

demolition of a structure
A Increases bond strength between cementitious materials
A Cannot puncture, tear or come apart at the seams

A No loss of slip resistance on concrete surface
CONS

A Concrete surface must be dry before beginning application of waterproofing products SUA



MODIFIED SILICATE GEL vs. CRYSTALLINE TECHNOLOGY

ONEXISTINGONCRETE PROJECTS

ADVANTAGES OF CRYSTAIL(kUixiBCe appliel

A Applied as a cementitious slurry coat to
abovegrade or belowgrade concrete, either
as a single coat or as the first of a taoat
application

A Prevents the penetration of water and other liquids
from any direction by causing a catalytic reaction
that produces a nosoluble crystalline formation
within the pores and capillary tracts of concrete and
cementbased materials

Crystalline SlurrySpray Applied
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MODIFIED SILICATE GEL vs. CRYSTALLINE TECHNOLOGY

ONEXISTINGONCRETE PROJECTS
SUMMARY OF PROS & CONS FOR CRYSTALLINE PRAIDWETS

PROS

A Resists extreme hydrostatic pressure A Does not require a dry surface to install

A S0avsa 1y avasan (o GEIHREUS G Qe g e son
not subject to deterioration applicatizn P g gp

A Can seal hairline cracks up to 0.4 mm A Does not require sealing, lapping and finishing of
A Allows concrete to breathe seams at corners, edges or between membranes
A Can be applied to the positive or the negative side of

A Highly resistant to aggressive chemicals the concrete surface

A Nontoxic
CONS

A{f dINNE O21 G A& F LILX ASR (A& Shpuldnét beeused Gnpdjec aviye® ths sirdgetunes
changing the appearance of the structure may experience substantial building movement

A Brush application is SLOW and labor intensive. A Projects may require two coats to provide enough produc
to waterproof the structure. In these cases, therg.*"""7,

A Spray application of these products requires can be a danger of material peeling off ]

specialized spray equipment

\WU



CASE STUDIES

Integral Waterproofing Systems
Admixtures & Topical Applications



CASE STUDIES

Crystalline Admixture

View from below

Construction of Concrete Slab Completed Field

Abbotsleigh Schoat Sydney, Australia
Hockey Field over a Car Park

In 2014, a Crystalline Admixture was used to waterprodf5e000+ square foopost-tensioned concrete slab that
formed the base for a raised hockey field that was being built over a parking structure.

“UL’,q,

The consultant & builder had successfully done a similar slab at MLC School in Sydney, Batradia995< | y I% 2
were confident in using the same product, since that MLC School prsjstill leakfree today. 64 2



CASE STUDIES

Crystalline Admixture

INPASA Water Cooling Tower Tanks
Liberacion, Paraguay

A Crystalline Admixture product was
used to waterproof and protect these
Concrete Water Tanks when the
facility was constructed 2017

65
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CASE STUDIES

Topical Application

Lowes Corporate Headquarters
Mooresville, NC

Approximately95,000 square feet
of parking deck was waterproofed

in 2006using a spray applied
Modified Silicate Gel.
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CASE STUDIES

Topical Application

Miami International Airport- Miami, FL

A sprayon Modified Silicate Gel was applied to
700,000 square feedbn the Dolphin and Flamingo
parking ramps betweef010- 2015

The parking ramp was already more than 25 years old
when the waterproofing project was undertaken.

This type of integral waterproofing systems was selected =
because the project issues to be overcome included: !E-(l’m__“d A

B
!

A High humidity T St
A Salt environment e Ao e
A Many areas are susceptible to ponding e

YR O2y il YAYlIyda X AyQqg = 4%
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CASE STUDIES

Topical Application

Petersen Event Centay Pittsburgh, PA

In October 02007, a Modified Silicate Gel product
was applied to protect the exterior of this building
on the University of Pittsburgh campus

Approximately48,000 square feedf the
surrounding concourse, deck and steps were
treated with the spray applied waterproofing.



https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiSt-v1hpjcAhVGxVkKHTONCrwQjRx6BAgBEAU&url=http://www.giveto.pitt.edu/campaign-story/john-m-and-gertrude-e-petersen-events-center&psig=AOvVaw0NOeAbkf6HuRcKEaV-4nVK&ust=1531433056916378

CASE STUDIES

Topical Application

Prince Resort North Myrtle Beach, SC

In 2006 a Silicate Gel waterproofing material
was spray applied to ovdd4,000 sq.ftof

this beachfront parking structure. Because
0 KS 3S¢ él-uSNJ.JNEZT u
OSQ X GKSNB Aa

a dzNJr |
product from surface traffic.
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CASE STUDIES

Topical Application

Stamford Grand Resort Hotel Sydney, Australia
Pond over a Car Park

Following completion of this project 88,
the pond was filled with water plants and
many different species of fish, proving the

non-toxicity of Modified Silicate Gel products.

This entire pond is built on top of a parking ramp,
so it is possible to walk underneath and inspect
the underside of the concreteThirty years later

the product is still performing flawlessly.

¢KAA A& | 3INBFG SEFYLX S Hi
ability to withstandhydrostatic pressureX A,

and prpvide concrete structures with
longd SNY 4 GSNIINP2FAY3I X GKA

same time beingnvironmentally friendly




CASE STUDIES

Topical Application

Top Level of Parking RampAustralia

In 1988 a Modified Silicate Gel product was spray applied to the
21,500+ square footop level of this parking ramp in Australia.

The watertight status of the parking deck was confirmed by Roger
Scerri from the Building Research Centre, University of New South
Wales in August993X |y R | wmnaxE:> g G§SNI A3
confirmed by Mahaffey Associates in ARGIL7.

There has now been ov80 years of watertight performance
without any interim maintenancebeing performed on this project.

2017 Water Test being conducted
(6 locations; 3 over cracks & 3 over solid surface)
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CASE STUDIES

Topical Application

Northside HospitalForsyth near Atlanta, GA

50,000+ sq.ftof parking ramp was waterproofed 999
The engineer on the projectédki & Ru3®pted to use

Iy R

a Modified Silicate Gel product instead of their normal
L2t 8dzNBUOKFYS WINF FTAL

a LN} &8 SR

iKSe 0SftASPS WYSYONIYySQ
a¢K2asS aeadsSvya FNB O2YLX SEx
YR y20 LI NIOAOdz I NI &8 NBf AL of
Silicate Gel product was fast, reliable and cost efficient.




CASE STUDIES

Topical Application

Garden Communities Condo & Hotel Complex
San Diego, CA

300,000 square feedf podium decks
(with posttension cables Parking decks, and
walkways were waterproofed using a spray applied
Modified Silicate Gel, during the three construction
phases of this project1999¢ 2001.

The posttensioned podium decks were allowed to
OdzZNE X FYR 6SNB GKSYy g1 GS
The decrease in cost, combined with the
AYONBIAS Ay WALISSR 2F |1
a very attractive option for the contractor
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CASE STUDIES

Topical Application

Petrobras Terminat Brazil

This2010project consisted of waterproofing3,000 square feetvith a
Modified Silicate Gel.

This type of system was selected by one of the largest oil comp{;‘miesA in
0KS 62NI RX 06SOI dza S pratdctioh agadst SEOSTE f |
chlorideionsX Yy R FT2NJ 6o6SAy3a | wmnmEk: ¢+ aS



CASE STUDIES

Topical Application

Pittsburgh International Airportg
Pittsburgh, PA

In 1986, a Modified Silicate Gel

waterproofing was applied to protect
1 million square feef runway

at this important U.S. airport.

Runways 10L28R
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CASE STUDIES

Topical Application

Wahooo! Water Park
Bahrain City Center, Bahrain

In 2009, a Modified Silicate Gel product
was applied 200,000 square feet of
water holding areas, at this newly constructed

indoor/outdoor water park.
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CASE STUDIES

Topical Application

Hatfields & McCoys Dinner TheatePigeon Forge, TN

This 6,000 square foot Water Containment Tank/Pool,
GKIFGQa Fy AyiSaNIt LINIO 2F GKS
with a Modified Silicate Gel 2017 X to correct a
chronic leak the owner had been unable to stop for 2 years.

QX

The project wagompleted in less than 2 dayallowing the

Dinner Theater to resume operations quickly.
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CASE STUDIES

Topical Applications

Alberto Braglia Stadiung Modena, Italy

This refurbished stadium located in Modena, Italy was originally
built in 1936 and is currently home to Modena F.C.

In 2010 a Modified Silicate Gel product was spepplied on
160,000+ square featf pre-cast stands, after an acetic acid

wash was used to remove a residual release agent. This opened
up concrete pores to ensure required penetration.

The stands were then fitted with seating, following the
application of a colored shpesistant resin surfacing. The
Modified Silicate Gel prevents absorption below the concrete
surface without any loss of surface adhesion.



