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Fire protection of structural elements - Wooden, Steel and RCC  

Protecting structural elements such as wood, steel, and reinforced concrete (RCC) is crucial to ensure the 

safety and longevity of buildings. Each material has unique vulnerabilities and requires different approaches 

for protection against fire, weathering, and physical damage. Here’s a detailed look at how to protect these 

structural elements:  

1. Wood  

Vulnerabilities:  

Fire: Wood is highly flammable and can be damaged or destroyed quickly by fire.  

Moisture: Can lead to rot, mold, and insect infestation.  

Physical Damage: Prone to scratching, denting, and impact damage.  

Protection Methods:  

Fire Retardant Treatments: Apply fire retardant chemicals or pressure-treated wood to increase fire 

resistance.  

Intumescent Paints: These paints expand when exposed to high temperatures, forming a protective char layer 

that insulates the wood.  

Sealants: Use sealants or coatings to protect against moisture. This can include paints, stains, or special 

water-resistant finishes.  

Physical Barriers: Install physical barriers or coverings to protect against impacts and mechanical damage.  

2. Steel  

Vulnerabilities:  

Fire: Steel loses strength at high temperatures, which can compromise structural integrity.  

Corrosion: Exposure to moisture and chemicals can lead to rust and corrosion.  

Physical Damage: Can be dented or deformed by heavy impacts. 

Protection Methods:  

Fireproofing:  

Intumescent Coatings: Expand and provide thermal insulation to protect the steel from high temperatures.  

Cementitious Fireproofing: A spray-on mixture that hardens to provide a protective layer.  

Fire-Resistant Boards: Boards made from materials like gypsum or calcium silicate can be used to encase 

steel structures.  

Corrosion Protection:  

Galvanizing: Coating steel with zinc to prevent rust.  

Paints and Coatings: Use specialized anti-corrosion paints or coatings.  

Physical Barriers: Install shields or coverings to protect against impacts.  

3. Reinforced Concrete (RCC)  



ROHINI COLLEGE OF ENGINEERING & TECHNOLOGY 
 

 

OSF351 FIRE SAFETY ENGINEERING 

Vulnerabilities:  

Fire: Concrete itself is fire-resistant, but the steel reinforcement inside can be compromised by high 

temperatures.  

Moisture: Can lead to cracking and corrosion of the steel reinforcement.  

Physical Damage: Prone to cracking, spalling, and surface damage.  

Protection Methods:  

Fire Protection:  

Fire-Resistant Coatings: Apply coatings that enhance the fire-resistance of concrete.  

Encasement: Use additional layers of concrete or fire-resistant materials to protect the steel reinforcement.  

Moisture Protection: 

Waterproofing: Apply waterproof coatings or membranes to prevent moisture ingress.  

Sealants: Use sealants to fill cracks and joints.  

Physical Protection:  

Surface Treatments: Use hardeners or surface sealers to increase durability.  

Protective Barriers: Install barriers or railings to prevent accidental damage. 


