
 

📘 Module 1 – Easy Language Answers 
 

1. Explain the necessity of maintenance activities in structural operations. 

Answer: 

●​ Structures get damaged over time due to weather, load, and aging.​
 

●​ Maintenance keeps them safe and strong.​
 

●​ It prevents accidents and reduces repair costs.​
 

●​ Good maintenance increases the lifespan of the building.​
 

 

2. Elaborate the repair aspects in concrete structures. 

Answer:​
 Repair involves: 

●​ Finding the problem: Like cracks or corrosion.​
 

●​ Preparing the surface: Cleaning and removing loose parts.​
 

●​ Applying repair materials: New concrete, mortar, or chemicals.​
 

●​ Curing: Letting it set properly.​
 

●​ Finishing: Restoring the surface and appearance.​
 

 

3. What is the significance of corrosion? 

Answer: 



●​ Corrosion weakens steel inside concrete.​
 

●​ It causes cracking and spalling of concrete cover.​
 

●​ Reduces strength and safety.​
 

●​ Increases maintenance costs if ignored.​
 

 

4. Explain corrosion of steel. 

Answer: 

●​ Steel corrodes when it reacts with oxygen and moisture.​
 

●​ It forms rust which expands.​
 

●​ This expansion cracks the surrounding concrete.​
 

●​ The steel loses its strength over time.​
 

 

5. Explain embedded metal corrosion. 

Answer: 

●​ Metals inside concrete, like rebars, corrode due to:​
 

○​ Water penetration.​
 

○​ Carbonation lowering pH.​
 

○​ Chloride attack.​
 

●​ Corrosion reduces bond between steel and concrete.​
 

 

6. Explain cracking phenomena in concrete structures. 



Answer: 

●​ Plastic shrinkage: Fresh concrete dries too fast.​
 

●​ Thermal cracking: Temperature changes.​
 

●​ Drying shrinkage: Concrete loses moisture over time.​
 

●​ Structural cracks: Overloading or settlement.​
 

●​ Corrosion cracks: Rust expands inside.​
 

 

7. Corrosion-induced cracking, delamination, and spalling 

Answer: 

●​ Corrosion-induced cracking: Rust pushes concrete outwards, forming cracks.​
 

●​ Delamination: Layers separate inside concrete.​
 

●​ Spalling: Pieces of concrete fall off the surface.​
 

 

8. Explain carbonation-induced corrosion. 

Answer: 

●​ Carbon dioxide from air enters concrete.​
 

●​ It reacts with calcium hydroxide, reducing pH.​
 

●​ Low pH removes protection around steel.​
 

●​ Steel starts corroding.​
 

 

9. Elaborate corrosion mechanism. 



Answer: 

●​ Oxygen and moisture reach steel.​
 

●​ An electrochemical reaction starts.​
 

●​ Steel turns to rust (iron oxide).​
 

●​ Rust volume increases, cracking concrete.​
 

 

10. Different types of cracks in buildings 

Answer: 

●​ Structural cracks: Due to overloading or movement.​
 

●​ Shrinkage cracks: Loss of moisture.​
 

●​ Thermal cracks: Temperature changes.​
 

●​ Settlement cracks: Ground movement.​
 

●​ Corrosion cracks: Rust expansion.​
 

 

11. Types of rebars 

Answer: 

●​ Mild Steel Bars: Smooth surface.​
 

●​ Deformed Bars: Ribs for better grip.​
 

●​ Epoxy-Coated Bars: Protected against corrosion.​
 

●​ Stainless Steel Bars: High corrosion resistance.​
 

 



12. Explain FRP rebars 

Answer: 

●​ FRP = Fibre Reinforced Polymer.​
 

●​ Made of glass, carbon, or aramid fibres in resin.​
 

●​ Benefits: No corrosion, lightweight.​
 

●​ Use: Bridges, marine structures.​
 

 

13. Corrosion of prestressed concrete 

Answer: 

●​ Prestressed concrete has high-strength steel tendons.​
 

●​ If moisture or chloride enters:​
 

○​ Corrosion weakens tendons.​
 

○​ Reduces prestress force.​
 

○​ Causes cracks and failure risk.​
 

 
 

 

📘 Module 2 – Easy Language Answers 
 

1. Explain the concept of Supplementary Cementitious Materials (SCMs). 

Answer: 

●​ SCMs are materials mixed with cement to improve concrete.​
 



●​ Examples: Fly ash, slag, silica fume.​
 

●​ Benefits:​
 

○​ Increase strength.​
 

○​ Make concrete more durable.​
 

○​ Reduce heat of hydration.​
 

○​ Help resist chemical attack.​
 

 

2. Explain durability aspects of concrete. 

Answer: 

●​ Durability means concrete can last long without damage.​
 

●​ Factors affecting durability:​
 

○​ Water-cement ratio (less is better).​
 

○​ Proper curing.​
 

○​ Good quality materials.​
 

○​ Protection from chemicals.​
 

●​ Durable concrete resists cracks, corrosion, and weather.​
 

 

3. Use of chemical admixtures in concrete. 

Answer: 

●​ Chemical admixtures are chemicals added to fresh concrete.​
 

●​ Types and uses:​
 



○​ Plasticizers: Make concrete flow easily.​
 

○​ Retarders: Slow down setting time.​
 

○​ Accelerators: Speed up hardening.​
 

○​ Air-entraining agents: Make tiny air bubbles to resist freeze-thaw.​
 

○​ Corrosion inhibitors: Protect steel inside concrete.​
 

 

4. Deterioration mechanism of concrete systems. 

Answer: 

●​ Deterioration = Getting damaged over time.​
 

●​ Reasons:​
 

○​ Chemical attack (sulphates, acids).​
 

○​ Corrosion of steel.​
 

○​ Freeze-thaw cycles.​
 

○​ Overloading.​
 

○​ Poor construction.​
 

●​ Damage leads to cracks, spalling, and loss of strength.​
 

 

5. Sources of sulphate in concrete. 

Answer: 

●​ External sources:​
 

○​ Soil with sulphate salts.​
 



○​ Groundwater.​
 

●​ Internal sources:​
 

○​ Contaminated sand or aggregates.​
 

○​ Mixing water.​
 

●​ Sulphate reacts with cement and damages concrete.​
 

 

6. Mechanism of sulphate attack. 

Answer: 

●​ Sulphate enters concrete pores.​
 

●​ Reacts with calcium hydroxide and aluminates.​
 

●​ Forms ettringite, which expands.​
 

●​ Expansion creates internal stress and cracks.​
 

 

7. Prevention of sulphate attack. 

Answer: 

●​ Use sulphate-resistant cement.​
 

●​ Lower water-cement ratio.​
 

●​ Use SCMs (like fly ash).​
 

●​ Proper curing to make dense concrete.​
 

●​ Use protective coatings or membranes.​
 

 



8. Deterioration of concrete due to acids. 

Answer: 

●​ Acids react with cement paste.​
 

●​ Break down the binding material.​
 

●​ Concrete surface softens and erodes.​
 

●​ Structure loses strength.​
 

 

9. How to prevent acid attack? 

Answer: 

●​ Use acid-resistant coatings.​
 

●​ Use dense, low-permeability concrete.​
 

●​ Use suitable admixtures.​
 

●​ Avoid exposure by proper drainage.​
 

●​ Regular inspection and maintenance.​
 

 

10. Shrinkage in concrete structures. 

Answer: 

●​ Shrinkage means concrete volume reduces as it dries.​
 

●​ Types:​
 

○​ Plastic shrinkage: Happens soon after casting.​
 

○​ Drying shrinkage: Long-term moisture loss.​
 



●​ Effects:​
 

○​ Cracks appear.​
 

○​ Reduces durability.​
 

●​ Prevention:​
 

○​ Proper curing.​
 

○​ Control joints.​
 

○​ Low water content.​
 

 

11. Deterioration due to ASR reaction. 

Answer: 

●​ ASR = Alkali Silica Reaction.​
 

●​ Alkalis in cement react with reactive silica in aggregates.​
 

●​ Forms gel that absorbs water and swells.​
 

●​ Swelling creates cracks and damage.​
 

 
 
 

 

📘 Module 3 – Easy Language Answers 
 

1. Service and Exposure Conditions of Concrete 

Answer: 



●​ Service conditions: How the structure is used (e.g., load, vibration).​
 

●​ Exposure conditions: Environment around the concrete.​
 

○​ Dry or wet?​
 

○​ Freezing and thawing?​
 

○​ Near chemicals or salts?​
 

●​ Both affect durability and maintenance needs.​
 

 

2. Steps of Condition Assessment of Concrete Structures 

Answer: 

1.​ Collect Data: Study drawings, past records, and complaints.​
 

2.​ Visual Inspection: Look for cracks, rust stains, spalling.​
 

3.​ Non-Destructive Testing: Use tools like rebound hammer or ultrasonic test.​
 

4.​ Sample Testing: Take cores for lab testing if needed.​
 

5.​ Report: Write condition report and suggest repairs.​
 

 

3. Visual Inspection in Concrete Structures 

Answer: 

●​ Walk around and carefully look for:​
 

○​ Cracks and their size.​
 

○​ Rust stains (sign of corrosion).​
 

○​ Spalling or delamination.​
 



○​ Water leakage.​
 

○​ Deformation or sagging.​
 

●​ Note and photograph all findings.​
 

 

4. Deciding Whether to Preserve, Repair, or Demolish 

Answer: 

●​ Preserve: If damage is minor.​
 

●​ Repair: If damage can be fixed economically.​
 

●​ Demolish: If structure is unsafe or too costly to repair.​
 

●​ Decision depends on:​
 

○​ Safety.​
 

○​ Cost.​
 

○​ Future use.​
 

○​ Extent of damage.​
 

 

5. Test Methods for Concrete Evaluation 

Answer: 

●​ Rebound Hammer: Surface hardness.​
 

●​ Ultrasonic Pulse Velocity: Internal defects.​
 

●​ Core Sampling: Strength and composition.​
 

●​ Half-cell Potential: Corrosion check.​
 



●​ Carbonation Depth: Measure loss of alkalinity.​
 

 

6. Locating Delaminated Concrete 

Answer: 

●​ Sounding: Tap with hammer—hollow sound = delamination.​
 

●​ Chain Dragging: Drag chain and listen for dull sound.​
 

●​ Infrared Thermography: Detects temperature differences.​
 

●​ Ground Penetrating Radar: Scans internal layers.​
 

 

7. Ultrasonic Pulse Velocity Test 

Answer: 

●​ Sends ultrasonic waves through concrete.​
 

●​ Measures speed—faster speed = denser concrete.​
 

●​ Uses:​
 

○​ Check uniformity.​
 

○​ Detect cracks or voids.​
 

 

8. Rebound Hammer Test 

Answer: 

●​ Spring-loaded hammer hits surface.​
 

●​ Measures rebound number—higher = harder concrete.​
 



●​ Use:​
 

○​ Estimate surface strength.​
 

○​ Quick and simple.​
 

 

9. Water Sorptivity Test 

Answer: 

●​ Measures how fast concrete absorbs water.​
 

●​ Sample is partially submerged.​
 

●​ Weigh over time to see water intake.​
 

●​ High sorptivity = more porous concrete.​
 

 

10. Methods of Strength Evaluation 

Answer: 

●​ Rebound Hammer Test​
 

●​ Ultrasonic Pulse Velocity​
 

●​ Core Testing (Lab crushing)​
 

●​ Pull-out Tests​
 

●​ Penetration Resistance Test​
 

 

11. Microstructural Assessment of Concrete 

Answer: 



●​ Study tiny structures using:​
 

○​ Microscope.​
 

○​ Scanning Electron Microscope (SEM).​
 

●​ Purpose:​
 

○​ Detect cracks, voids.​
 

○​ Identify ASR gel.​
 

○​ Study cement paste and aggregates.​
 

 

12. Significance of Non-Destructive Testing 

Answer: 

●​ No damage to structure.​
 

●​ Quick results.​
 

●​ Helps locate defects early.​
 

●​ Guides repair decisions.​
 

●​ Cheaper than destructive tests.​
 

 

13. Challenges in Concrete Assessment 

Answer: 

●​ Surface hardness may not reflect internal strength.​
 

●​ Moisture and temperature affect readings.​
 

●​ Access to all areas can be difficult.​
 



●​ Interpretation needs expert knowledge.​
 

●​ Equipment limitations.​
 

 
 
 

 

📘 Module 4 – Easy Language Answers 
 

1. Surface Repair Strategies in Concrete 

Answer: 

●​ Remove damaged or loose concrete.​
 

●​ Clean the surface well.​
 

●​ Apply bonding agents.​
 

●​ Fill cracks or voids with repair mortar.​
 

●​ Finish and cure properly.​
 

 

2. Surface Repair Materials for Concrete 

Answer: 

●​ Polymer-modified mortar.​
 

●​ Epoxy-based mortar.​
 

●​ Micro-concrete for deeper repairs.​
 

●​ Cement-based repair mixes.​
 



●​ Grouts for filling small voids.​
 

 

3. Concrete Surface Repair Types 

Answer: 

●​ Crack repair: Injection or sealing.​
 

●​ Patching: Replace damaged areas.​
 

●​ Overlay: New layer over old concrete.​
 

●​ Reprofiling: Restoring shape and cover.​
 

 

4. Types of Stresses in Concrete 

Answer: 

●​ Compressive stress: Due to weight.​
 

●​ Tensile stress: From bending or shrinkage.​
 

●​ Shear stress: From sliding forces.​
 

●​ Thermal stress: Due to temperature changes.​
 

 

5. Surface Repair Performance Requirements 

Answer: 

●​ Strong bond with old concrete.​
 

●​ Same or better strength.​
 

●​ Resistance to water and chemicals.​
 



●​ Compatible thermal expansion.​
 

●​ Good workability and curing.​
 

 

6. Corbel Repair 

Answer: 

●​ Corbel: Small projection supporting beams.​
 

●​ Repair Steps:​
 

○​ Remove damaged concrete.​
 

○​ Clean reinforcement.​
 

○​ Apply bonding agent.​
 

○​ Recast with suitable repair mortar.​
 

 

7. Column Repair Process 

Answer: 

●​ Remove loose concrete.​
 

●​ Clean and treat corroded steel.​
 

●​ Add new reinforcement if needed.​
 

●​ Formwork setup.​
 

●​ Pour repair material (micro-concrete).​
 

●​ Proper curing.​
 

 



8. Bridge Deck Repair Process 

Answer: 

●​ Remove damaged top layer.​
 

●​ Clean surface and rebars.​
 

●​ Apply bonding agent.​
 

●​ Place repair material (overlay or patch).​
 

●​ Compact and finish surface.​
 

●​ Cure as per guidelines.​
 

 

9. Selecting Repair Material 

Answer:​
 Consider: 

●​ Compatibility with old concrete.​
 

●​ Strength requirements.​
 

●​ Exposure to chemicals or water.​
 

●​ Workability.​
 

●​ Cost and availability.​
 

 

10. Load Carrying Capacity of Repair Material 

Answer: 

●​ Must handle expected loads without failure.​
 

●​ Should match or exceed old concrete strength.​
 



●​ Important for structural parts like beams, columns.​
 

 

11. Service/Exposure Properties of Repair Material 

Answer: 

●​ Resist freeze-thaw.​
 

●​ Resist chemicals and water.​
 

●​ Handle temperature changes.​
 

●​ Stay durable over time.​
 

 

12. Constructability of Repair Material 

Answer: 

●​ Easy to mix and apply.​
 

●​ Suitable working time.​
 

●​ Minimal shrinkage.​
 

●​ Simple curing process.​
 

 

13. Electro-Chemical Chloride Extraction (ECE) 

Answer: 

●​ Removes chlorides causing corrosion.​
 

●​ Process:​
 

○​ Place temporary anode on surface.​
 



○​ Apply DC current.​
 

○​ Chlorides move out of concrete.​
 

●​ Reduces corrosion risk.​
 

 

14. Material Selection for ECE 

Answer: 

●​ Conductive electrolyte (e.g., wet sponge, gel).​
 

●​ Titanium mesh anode.​
 

●​ Power source with controlled voltage.​
 

 

15. Electrochemical Re-alkalisation 

Answer: 

●​ Restores alkalinity to protect steel.​
 

●​ Process:​
 

○​ Apply alkaline electrolyte to surface.​
 

○​ Use electric current.​
 

○​ Alkaline ions migrate into concrete.​
 

●​ Re-establishes protective environment.​
 

 

16. Placement and Curing of Repair Materials 

Answer: 



●​ Placement:​
 

○​ Fill repair area carefully.​
 

○​ Avoid air pockets.​
 

●​ Curing:​
 

○​ Keep moist using wet coverings or curing compounds.​
 

○​ Prevent shrinkage cracks.​
 

○​ Follow manufacturer’s instructions.​
 

 

 

 

📘 Module 5 – Easy Language Answers 
 

1. Difference Between Strengthening and Stabilisation 

Answer: 

●​ Strengthening: Increases the load-carrying capacity of a structure.​
 

●​ Stabilisation: Stops further damage or movement without necessarily adding strength.​
 

 

2. Necessity of Strengthening and Stabilisation 

Answer: 

●​ To handle extra loads (e.g., adding floors).​
 

●​ To fix damage from earthquakes or corrosion.​
 



●​ To make old buildings safe.​
 

●​ To extend lifespan of the structure.​
 

 

3. Types of Upgradations 

Answer: 

●​ Flexural strengthening: Make beams stronger in bending.​
 

●​ Shear strengthening: Improve resistance to sliding forces.​
 

●​ Axial strengthening: Support columns under compression.​
 

●​ Seismic upgrading: Make buildings earthquake-resistant.​
 

 

4. Factors Affecting Strengthening and Stabilisation 

Answer: 

●​ Type and size of damage.​
 

●​ Existing structure strength.​
 

●​ Environmental conditions.​
 

●​ Load requirements.​
 

●​ Cost and time available.​
 

 

5. Passive and Active Strengthening 

Answer: 

●​ Passive strengthening: Simply adds more material (e.g., extra concrete jackets).​
 



●​ Active strengthening: Applies forces or tension (e.g., post-tensioning cables).​
 

 

6. Flexural Strengthening Methods 

Answer: 

●​ Adding steel plates or FRP laminates to tension side.​
 

●​ Section enlargement with concrete.​
 

●​ External post-tensioning cables.​
 

●​ Near-surface mounted rods.​
 

 

7. Section Enlargement 

Answer: 

●​ Increasing size of beams, columns, or slabs by adding new concrete around them.​
 

●​ New reinforcement is added.​
 

●​ Improves strength and stiffness.​
 

 

8. Use of FRP Composites in Strengthening 

Answer: 

●​ FRP (Fibre Reinforced Polymer) sheets or plates bonded to concrete.​
 

●​ Benefits:​
 

○​ Lightweight.​
 

○​ No corrosion.​
 



○​ High strength.​
 

●​ Used for beams, slabs, columns.​
 

 

9. Use of Bonded Steel Plates 

Answer: 

●​ Steel plates attached to concrete using epoxy adhesives.​
 

●​ Increases flexural and shear capacity.​
 

●​ Common in bridges and industrial buildings.​
 

 

10. External Post-Tensioning 

Answer: 

●​ Steel cables placed outside the structure.​
 

●​ Tensioned after fixing.​
 

●​ Adds compression to counteract tension forces.​
 

●​ Good for bridges and large spans.​
 

 

11. Span Shortening 

Answer: 

●​ Adding supports or walls to reduce length of beams.​
 

●​ Lowers bending stress.​
 

●​ Used when strengthening alone isn’t enough.​
 



 

12. Methods of Strengthening Columns 

Answer: 

●​ Concrete jacketing.​
 

●​ Steel jacketing.​
 

●​ FRP wrapping.​
 

●​ Adding ties or hoops.​
 

●​ Post-tensioning.​
 

 

13. Stress Reduction Techniques for Columns 

Answer: 

●​ Reducing loads (e.g., removing part of the structure).​
 

●​ Adding bracing or supports.​
 

●​ Using external post-tensioning.​
 

●​ Jacketing to improve confinement.​
 

 

14. Different Failure Modes of Walls 

Answer: 

●​ Flexural failure (bending cracks).​
 

●​ Shear failure (diagonal cracks).​
 

●​ Crushing under compression.​
 



●​ Out-of-plane bending failure.​
 

 

15. Methods to Strengthen Concrete Walls 

Answer: 

●​ Adding reinforced concrete overlay.​
 

●​ FRP sheets bonded to surface.​
 

●​ Steel plates fixed externally.​
 

●​ Adding new support walls or buttresses.​
 

 

16. Various Joints in Concrete 

Answer: 

●​ Construction joints: Where work stops and restarts.​
 

●​ Expansion joints: Allow movement from temperature changes.​
 

●​ Contraction joints: Control cracking as concrete shrinks.​
 

●​ Isolation joints: Separate parts of a structure.​
 

 

17. Significance of Injection Grouts for Concrete Repairs 

Answer: 

●​ Fills cracks and voids.​
 

●​ Restores strength and prevents water entry.​
 

●​ Types: epoxy grouts, cement grouts.​
 



●​ Used for structural and leak repairs.​
 

 

18. Various Codes, Guidelines, and Standards for Concrete Repairs 

Answer: 

●​ IS 456: Code of Practice for Plain and Reinforced Concrete.​
 

●​ IS 15988: Guidelines for repair and rehabilitation.​
 

●​ ACI 562: Repair Code (USA).​
 

●​ EN 1504: European Standards for repair materials and systems.​
 

 

✅ Module 5 complete in easy language. 
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