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Key properties of protective coatings for Key properties of protective coatings for 
concreteconcrete

•• Alkali ResistanceAlkali Resistance
•• Water ResistanceWater Resistance
•• FlexibilityFlexibility•• FlexibilityFlexibility
•• BreathabilityBreathability
•• U V ResistanceU V Resistance
•• Carbonation ResistanceCarbonation Resistance
•• ClCl--, , SOSO4 4 

--
ion Resistanceion Resistance



Durable Waterproof Concrete Durable Waterproof Concrete 

•• Integral…such as using Integral…such as using 
admixturesadmixtures
–– To reduce the water cement To reduce the water cement 

ratio and hence the ratio and hence the 
permeability of concretepermeability of concretepermeability of concretepermeability of concrete

–– To use cement replacement To use cement replacement 
materials which would materials which would 
introduce more hydration introduce more hydration 
products in the capillary system products in the capillary system 
of the concrete and reduce the of the concrete and reduce the 
pore size distribution in pore size distribution in 
concreteconcrete



Cement ReplacementsCement Replacements

•• AsAs strengthstrength developmentdevelopment inin OPCOPC isis limitedlimited toto primaryprimary hydrationhydration
products,products, itit isis aa necessitynecessity toto increaseincrease ultimateultimate strengthsstrengths byby useuse
ofof goodgood qualityquality cementcement replacementsreplacements havinghaving highhigh pozzolanicpozzolanic
activityactivity suchsuch asas::

–– FlyFly ashash (ASTM(ASTM CC 618618,, BSBS 38923892,, etcetc..))

–– GGBFSGGBFS (BS(BS 66996699,, etcetc..))

–– SilicaSilica fumefume (ASTM(ASTM CC 12401240,, etcetc..))

•••• TheThe useuse ofof cementcement replacementsreplacements inin thethe GulfGulf regionregion isis aa commoncommon
practicepractice toto eliminateeliminate problemsproblems resultingresulting fromfrom highhigh temperaturetemperature
andand humidity,humidity, highhigh thermalthermal differentialsdifferentials withinwithin concrete,concrete, lossloss ofof
workability,workability, pumpingpumping atat veryvery lowlow w/cw/c ratiosratios..

•• AdditionallyAdditionally thethe followingfollowing stringentstringent criteriacriteria forfor durabilitydurability havehave
toto bebe metmet (very(very typicaltypical ofof thethe UAEUAE market)market)::

–– RCPRCP << 800800 –– 10001000 coulombscoulombs;; (AASHTO(AASHTO 277277 oror ASTMASTM CC 12021202))

–– WaterWater absorptionabsorption << 11..00 -- 11..44%% (BS(BS 18811881))

–– DINDIN permeabilitypermeability << 88 –– 1010 mmmm (DIN(DIN 10481048))



Cement Replacements HelpsCement Replacements Helps
“Chloride Ion Resistance”“Chloride Ion Resistance”

Moving Chloride front

OPC

Concrete

� Highly permeable,                                                                                          
-higher chloride ion ingress

� Higher rate of chloride diffusion

� Chloride ions available to attack 
steel

•• Less permeable,                                                                                          Less permeable,                                                                                          
--lower chloride ion ingresslower chloride ion ingress

•• Lower diffusion of chloridesLower diffusion of chlorides

•• Chloride binding,                                            Chloride binding,                                            
--chloride ions not available to                                                  chloride ions not available to                                                  
attack steelattack steel

Cover Zone (min 50 mm)

Blended 

Cement 

Concrete

steel



Case History Case History –– (Basement Water Tank)(Basement Water Tank)

•• ProjectProject : 3B + G + 25 Floors: 3B + G + 25 Floors

•• ConsultantConsultant : Gulf International: Gulf International

•• ContractorContractor : Al Hamed Contracting: Al Hamed Contracting•• ContractorContractor : Al Hamed Contracting: Al Hamed Contracting

•• LocationLocation : Sharjah, (UAE): Sharjah, (UAE)

•• ProductsProducts : Hyperplasticiser: Hyperplasticiser

•• Execution date  : January 2002Execution date  : January 2002



Mix Design DetailsMix Design Details

Cement and MicrosilicaCement and Microsilica = 430+40 Kg= 430+40 Kg

Free W/C RatioFree W/C Ratio = 0.30= 0.30

Hyperplasiciser @ 4.5 ltrs/m3 of ConcreteHyperplasiciser @ 4.5 ltrs/m3 of Concrete

Slump Cone Spread at 60 minutes   Slump Cone Spread at 60 minutes   =670mm=670mmSlump Cone Spread at 60 minutes   Slump Cone Spread at 60 minutes   =670mm=670mm

Durability of Concrete AchievedDurability of Concrete Achieved

Water AbsorptionWater Absorption =0.85%=0.85%

Din 1048 Pressure Permeability           = 5.5mmDin 1048 Pressure Permeability           = 5.5mm

Rapid Chloride PermeabilityRapid Chloride Permeability = 187 Coul.= 187 Coul.





Smooth Surface



ShangriShangri--la Hotel la Hotel -- DubaiDubai



Case history Case history -- 22

•• ProjectProject : Shangri: Shangri--La Hotel & ComplexLa Hotel & Complex

•• ClientClient : Shangri: Shangri--La Hotel & ResortsLa Hotel & Resorts

•• ConsultantConsultant : NORR Consultant: NORR Consultant

•• ContractorContractor : Al Habtoor Eng./ Murray & : Al Habtoor Eng./ Murray & 
Roberts JVRoberts JVRoberts JVRoberts JV

•• Project Mgmt.Project Mgmt. : Mace International: Mace International

•• LocationLocation : Dubai, (UAE): Dubai, (UAE)

•• ProductsProducts : Hyperplasticiser: Hyperplasticiser

•• ExecutionExecution

Date                     : September 2002Date                     : September 2002



Reinforcement Details



Reinforcement Details



Workability-

“Slump Flow spread”



Surface Finish



Fair-faced concrete



Case History Case History -- 33

•• Cement (OPC)Cement (OPC) = 330 kg= 330 kg

•• Fly Ash (PFA)Fly Ash (PFA) = 100 kg= 100 kg

•• Microsilica ( DensifiedMicrosilica ( Densified )) = 20  kg= 20  kg

•• 20mm Coarse Aggregates20mm Coarse Aggregates = 380 kg= 380 kg

•• 10mm Coarse Aggregates10mm Coarse Aggregates = 380 kg= 380 kg•• 10mm Coarse Aggregates10mm Coarse Aggregates = 380 kg= 380 kg

•• 05mm Crushed Sand05mm Crushed Sand = 350 kg= 350 kg

•• 05mm Crushed washed Sand05mm Crushed washed Sand = 350 kg= 350 kg

•• Dune SandDune Sand = 440 kg= 440 kg

•• Free W/Cementitous ratioFree W/Cementitous ratio = 0.36= 0.36

•• Hyperplasticiser @ 4 ltrs/m3Hyperplasticiser @ 4 ltrs/m3



Pre Cast Concrete Girders



Pre Cast Concrete Girders



Pre Cast Concrete Girders



Beirut TunnelBeirut Tunnel



Beirut TunnelBeirut Tunnel



Bahrain – Saudi Causeway – Under Construction



Bahrain Saudi Causeway – Precast Girders Placement



Creek Golf Club, U.A.E.Creek Golf Club, U.A.E.



MUSSAFFAH BRIDGE  Abu Dhabi, UAEMUSSAFFAH BRIDGE  Abu Dhabi, UAE



GHANTOOT GHANTOOT -- INTERCHANGE, INTERCHANGE, 



EMAAR TOWERSEMAAR TOWERS



EMIRATES GOLF CLUB, DUBAIEMIRATES GOLF CLUB, DUBAI



MOSQUE IN ABUDHABIMOSQUE IN ABUDHABI



Al Barsha BridgeAl Barsha Bridge



Dubai MetroDubai Metro



Dubai MetroDubai Metro





Burj Al ArabBurj Al Arab




















