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REINFORCED CONCRETE 

PROPERTIES, CAUSE OF 

DETERIORATIONS & 

INVESTIGATION 
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𝐶𝑜𝑛𝑐𝑟𝑒𝑡𝑒 
= 

𝐵𝑖𝑛𝑑𝑒𝑟𝑠  +    𝐹𝑖𝑙𝑙𝑒𝑟𝑠   +    𝑊𝑎𝑡𝑒𝑟  

= 

𝐶 − 𝑆 − 𝐻  +   𝐶𝑎(𝑂𝐻)2    +     (chemicals, voids,…. ) 
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Attributed to 

physical 

properties, like 

strength 

Attributed to 

chemical properties, 

like corrosion and 

durability 
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APPLIED 

FORCE 

SUPPORT 

REACTION 
SUPPORT 

REACTION 

Fillers 

aggregates/sand 

Binders 

(Cement paste/ gel) 

Rebar 

PULL 

Concrete 

cover 
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Passivation of reinforcement in good quality concrete 

Air (空氣) 



Steel Protection 
 

Hydration  

 Release alkalis (Sodium, potassium and 

calcium hydroxides) 

 pH Value 12.5-13.6 

 Passive condition: Corrosion process stops 

 

Loss of passivity: two factors 

 Reduction of alkalinity 

 Presence of free chloride which destroys 

passivity 
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 𝐶𝑎𝑟𝑏𝑜𝑛𝑎𝑡𝑖𝑜𝑛 𝑜𝑟 𝐶ℎ𝑙𝑜𝑟𝑖𝑑𝑒     +    𝑂2   +   𝐻2O  
 

= 𝐂𝐨𝐫𝐫𝐨𝐬𝐢𝐨𝐧 𝐚𝐜𝐭𝐢𝐯𝐚𝐭𝐞𝐝 - Rust 

                                                 -  Expansion 

                                              -  Cracking 

 

 Electrolyte (Salt solution in hydrated cement) 
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CARBONATION 

 

           𝐶𝑂2      +   𝐻2O              𝐻2𝐶𝑂3 

 

 

          𝐻2𝐶𝑂3   +   𝐶𝑎(𝑂𝐻)2       𝐶𝑎𝐶𝑂3   +   2𝐻2𝑂 
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Progression of carbonation front through concrete 

Concrete 

cover 
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Schematic diagram of chloride induced corrosion of steel 
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Concrete attack by sea water 
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Concrete attack by sea water 



REPAIR SEQUENCE 

 Access (very costly) 

 Protection/ precautionary measure 

 

 Survey 

 Test (NDT) 

 Mark out 

 Hacking off 

 Bar cleaning 

 Substrate preparation 

 Steel priming 

 Bond coat 

 Patching 

 Curing 
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25 Cement & sand prebagged for site mixed mortar 



26 

Concrete plinth before repair 

Concrete plinth after repair 
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1200mm thick diaphragm 

wall condition after removal 

of the spalled concrete 

Steel bar condition after 

removal of the spalled 

concrete 
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GRIT BLASTING (SAND BLASTING) 

29 Setting-up of the grit blasting 

equipment 
Grit blasting in progress 
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Steel bar primed after grit 

blasting 

Recasting material, Renderoc 

LA after mixing 
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Deleterious/ muddy material 

within diaphragm wall 

Formwork for recasting 



32 
Wall after repair 



GRIT BLASTING (WET BLASTING) 
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Wet Grit Blasting Trial 
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Wet Grit Blasting Trial 
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Wet Grit Blasting Trial 
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INSPECTION TOOLS AND 

INVESTIGATION EQUIPMENT 

AVAILABLE IN BUILDINGS 

DEPARTMENT 
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APPLICATIONS OF THE TOOLS 

AND EQUIPMENT, AND EXAMPLE 

OF WORKS 

Schmidt Hammer 50 



SCHMIDT HAMMER 
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INTRODUCTION 

 The rebound hammer test is one of the non-

destructive tests used to check the compressive 

strength of concrete 
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REBOUND HAMMER CHART 
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REBOUND HAMMER TEST 
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APPLICATIONS OF THE TOOLS 

AND EQUIPMENT, AND EXAMPLE 

OF WORKS 

Cover meter survey 55 



COVER METER SURVEY 

Hilti PS35 

Ferrodetector 

Proceq Profoscope+ Rebar 

Detector 
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INTRODUCTION  
PROCEQ PROFOSCOPE+ REBAR DETECTOR 

  

 Fast and accurate rebar detection, cover and diameter size 

measurement 
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HOW TO DISTINGUISH BETWEEN A REBAR 

AND A “MIDPOINT”? 

58 



THE MEASUREMENT PRINCIPLE 
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 The Profoscope used 

electromagnetic 

pulse induction 

technology to detect 

rebars. 

 



APPLICATION 
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Rebar Detector.wmv.mp4


APPLICATIONS OF THE TOOLS 

AND EQUIPMENT, AND EXAMPLE 

OF WORKS 

Alkalinity PH test 61 



INTRODUCTION 

 This simple test allows the measurement of 

depth of carbonation through the surface of 

concrete. During the test, the broken or cored 

surface is sprayed with phenolphthalein solution 

to detect the loss of alkalinity associated with 

carbonation. 

 

- 1 plastic wash bottle 

- 1 liter of phenolphthalein solution 
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APPLICATIONS OF THE TOOLS 

AND EQUIPMENT, AND EXAMPLE 

OF WORKS 

Infrared Thermal Imager 66 



BUILDING THERMOGRAPHY 

67 

Air is a poor heat 

conductor, higher surface 

temperature results 

 

Water is a good heat 

conductor, cold spots on 

the local surface 
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APPLICATIONS OF THE TOOLS 

AND EQUIPMENT, AND EXAMPLE 

OF WORKS 

Laser Distance Meter 70 



PRACTICAL APPLICATION: MEASURING THE SIZES OF A 

SIGNBOARD 
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PRACTICAL APPLICATION: ROOF TOP STRUCTURE 
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PRACTICAL APPLICATION :HEIGHT-PROFILE 

MEASUREMENT 
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