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1. What is the process of repair in concrete structures?

a) Strengthening weakened areas
b) Replacing damaged components
¢) Enhancing structural integrity

d) All of the above

Answer: d) All of the above

Explanation: Repair in concrete structures involves various actions such as strengthening
weakened areas, replacing damaged components, and enhancing overall structural integrity
to restore functionality and safety.

2. Which term refers to the modification of existing structures to improve performance?

a) Retrofitting

b) Rehabilitation
c) Strengthening
d) Refurbishment

Answer: a) Retrofitting

Explanation: Retrofitting involves the modification of existing structures to improve their
performance, often by incorporating new technologies or design methodologies to enhance
safety or functionality.

3. What is the primary objective of strengthening concrete structures?

a) Enhancing aesthetic appeal
b) Increasing load-bearing capacity
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¢) Reducing construction costs
d) Improving environmental sustainability

Answer: b) Increasing load-bearing capacity
Explanation: Strengthening concrete structures aims to increase their load-bearing capacity,
ensuring they can withstand greater forces and remain structurally sound over time.

4. Which of the following is a chemical cause of deterioration in concrete structures?

a) Corrosion of reinforcements
b) Freeze-thaw effects

c) Abrasion

d) Weathering

Answer: a) Corrosion of reinforcements

Explanation: Corrosion of reinforcements is a chemical process whereby steel reinforcements
in concrete structures react with environmental elements, leading to their deterioration and
potentially compromising structural integrity.

5. What is the main factor contributing to the carbonation of concrete?

a) Exposure to high temperatures
b) Contact with acidic substances
c) Penetration of carbon dioxide
d) Presence of chloride ions

Answer: c) Penetration of carbon dioxide
Explanation: Carbonation of concrete occurs primarily due to the penetration of carbon
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dioxide from the atmosphere into the concrete, leading to chemical reactions that weaken
the material over time.

6. Which phenomenon is responsible for the ingress of chloride ions into concrete?

a) Carbonation

b) Alkali-silica reaction
c) Freeze-thaw effects
d) Saltwater intrusion

Answer: d) Saltwater intrusion

Explanation: Chloride ions ingress into concrete primarily through exposure to saltwater,
which can lead to corrosion of reinforcements and subsequent deterioration of concrete
structures.

7. What effect does alkali-silica reaction have on concrete?

a) Increased compressive strength
b) Reduction in durability

¢) Enhancement of bond strength
d) Prevention of shrinkage

Answer: b) Reduction in durability

Explanation: Alkali-silica reaction (ASR) in concrete results in the formation of a gel-like
substance, leading to expansion and cracking of the concrete, thus reducing its overall
durability.

8. Which environmental factor is primarily responsible for freeze-thaw effects on concrete?
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a) High humidity

b) Extreme temperatures
¢) Acid rain

d) Soil erosion

Answer: b) Extreme temperatures

Explanation: Freeze-thaw effects on concrete occur due to the cyclic freezing and thawing of
water within the concrete pores, leading to expansion and contraction, which can cause
cracking and deterioration over time, especially in regions with fluctuating temperatures.

9. What type of attack does chemical attack pose to concrete structures?

a) Physical degradation
b) Mechanical wear

c¢) Corrosion

d) Abrasion

Answer: c) Corrosion

Explanation: Chemical attack on concrete structures refers to the degradation caused by
chemical reactions between the concrete and aggressive substances present in the
environment, leading to corrosion of reinforcements and deterioration of the concrete.

10. What is the primary mechanism behind abrasion, erosion, and cavitation in concrete
structures?

a) Chemical reactions
b) Mechanical wear
c) Corrosion
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d) Thermal expansion

Answer: b) Mechanical wear

Explanation: Abrasion, erosion, and cavitation in concrete structures occur primarily due to
mechanical wear caused by the physical action of abrasive materials, flowing water, or
cavitation bubbles, leading to surface degradation and loss of material.

11. Which factor significantly contributes to weathering and efflorescence in concrete?

a) Humidity

b) Temperature

¢) Solar radiation

d) Chemical pollutants

Answer: ¢) Solar radiation

Explanation: Weathering and efflorescence in concrete are influenced by various
environmental factors, with solar radiation playing a significant role in causing surface
deterioration and the formation of efflorescence due to moisture evaporation.

12. What is the key factor affecting the durability of concrete structures in marine
environments?

a) Carbonation

b) Chloride ingress

c¢) Alkali-silica reaction
d) Freeze-thaw effects

Answer: b) Chloride ingress
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Explanation: Chloride ingress, primarily from seawater exposure, is a key factor affecting the
durability of concrete structures in marine environments, as it can lead to corrosion of
reinforcements and accelerated deterioration of the concrete.

13. Which action is most effective in preventing corrosion of reinforcements in concrete?

a) Application of protective coatings

b) Increasing concrete density

¢) Minimizing exposure to moisture

d) Regular inspection and maintenance

Answer: a) Application of protective coatings

Explanation: Application of protective coatings on reinforcements can effectively prevent
corrosion by creating a barrier between the steel and corrosive elements present in the
environment, thus extending the service life of the concrete structure.

14. What is the primary consequence of alkali-silica reaction in concrete structures?

a) Increased tensile strength
b) Decreased permeability
¢) Expansion and cracking
d) Enhanced ductility

Answer: c) Expansion and cracking

Explanation: Alkali-silica reaction in concrete structures leads to the formation of a gel-like
substance, causing expansion and cracking of the concrete, which compromises its structural
integrity and durability.
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15. How does carbonation affect the pH level of concrete?

a) Increases pH level

b) Decreases pH level

c) No effect on pH level

d) pH level becomes neutral

Answer: b) Decreases pH level

Explanation: Carbonation of concrete leads to a decrease in pH level, as carbon dioxide
reacts with the alkaline components of concrete, resulting in the formation of carbonic acid,
which lowers the pH of the concrete.
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