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PART - A (5x 2 = 10 Marks) 

  CO Blooms 

1 

Write the types of statically indeterminate structures. 

1. Simple statically indeterminate structures 2. Indeterminate structures of equal 

lengths 3. Composite structures of equal length 

CO1 App 

2 

Define: Modulus of resilience.  

The proof resilience of a body per unit volume. (ie) The maximum energy stored in 

the body within the elastic limit per unit volume. 

CO1 Rem 

3 

Write the advantages of Continuous beam over simply supported beam. 

1. The maximum bending moment in case of continuous beam is much less than in 

case of simply supported beam of same span carrying same loads. 

2. In case of continuous beam, the averaging bending moment is lesser and hence 

lighter materials of construction can be used to resist the bending moment. 
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4 

What are the assumptions followed in Euler’s equation? 
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5 Differentiate statically determinate and indeterminate structures. 
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PART – B (2x13 =26 Marks) 
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a

) 

Determine the forces in the members of the roof truss shown in Fig. 
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b

) 

Derive an derivation of three moment equation in continuous beam. 
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Derive an equation of Euler buckling theory with different end conditions. 
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 (

b

) 

Write about beams and their classifications. 

Beams are essential structural elements used to support and transmit loads in 

various engineering structures, including buildings, bridges, and machines. They 

are characterized by their ability to resist bending moments and shear forces. 

Beams are classified based on several criteria, including their geometry, support 

conditions, material, and structural behavior. Let's explore these classifications: 

1. Based on Geometry: 

a. Rectangular Beams: 

 Cross-section is rectangular. 

 Simplest form of beam geometry. 

 Commonly used in construction due to ease of fabrication. 

b. I-Beams (or H-Beams): 

 Cross-section resembles the letter "I" (or "H"). 

 Offers high strength-to-weight ratio. 

 Efficient in resisting bending moments. 

 Widely used in building construction and structural engineering. 

c. T-Beams: 

 Cross-section resembles the letter "T". 

 Often used in reinforced concrete construction. 

 Provides enhanced resistance to bending compared to rectangular beams. 

d. C-Beams (or Channel Beams): 

 Cross-section resembles the letter "C". 

 Offers high torsional stiffness. 

 Commonly used in building construction and industrial applications. 

2. Based on Support Conditions: 

a. Simply Supported Beams: 

 Supported at both ends with no resistance to rotation. 

 Simplest type of support condition. 

 Commonly used in bridges and building structures. 
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b. Fixed (or Built-in) Beams: 

 Supported at both ends and fixed against rotation and translation. 

 Offers higher resistance to bending and deflection. 

 Found in building frames and industrial structures. 

c. Cantilever Beams: 

 Supported at one end, with the other end projecting freely. 

 Commonly used in architectural elements, such as balconies and awnings. 

 Requires careful consideration of bending and torsional effects. 

d. Continuous Beams: 

 Supported at more than two points along their length. 

 Provides increased load-carrying capacity and stiffness. 

 Often used in long-span structures like bridges and multi-story buildings. 

3. Based on Material: 

a. Steel Beams: 

 Made of steel, offering high strength and ductility. 

 Widely used in construction due to their versatility and durability. 

 Available in various shapes and sizes to suit different applications. 

b. Concrete Beams: 

 Made of reinforced or prestressed concrete. 

 Suitable for heavy loads and long spans. 

 

8
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(

a

) 

A beam 4m in length is simply supported as its ends and carries uniformly 

distributed load of 5KN/m over the entire length. Determine strain energy stored 

in the beam. E=200GPa and I=1440cm2 
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 (

b

) 

Explain about columns and their classifications with neat sketches. 

Columns are vertical structural members designed to support axial loads, such as 

the weight of a building or other structures, and transmit these loads to the 

foundation below. They come in various shapes and sizes, each suitable for 

different architectural and engineering purposes. Columns can be classified based 

on several factors, including their cross-sectional shape, material, and structural 

behavior. Here's an explanation of different column classifications along with neat 

sketches: 

1. Based on Cross-Sectional Shape: 

a. Rectangular Columns: 

 Cross-section is rectangular. 

 Simple and commonly used in building construction. 

 Offers uniform load distribution.  

b. Circular Columns: 

 Cross-section is circular. 

 Provides better resistance to lateral forces. 

 Often used in bridges and structures requiring high strength.  

c. Square Columns: 

 Cross-section is square. 

 Offers simplicity and ease of construction. 
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 Suitable for buildings with square or rectangular footprints.  

2. Based on Material: 

a. Concrete Columns: 

 Made of reinforced or prestressed concrete. 

 Commonly used in construction due to their durability and fire resistance. 

 Available in various shapes and sizes to suit different design requirements.  

b. Steel Columns: 

 Made of structural steel. 

 Offer high strength-to-weight ratio. 

 Widely used in high-rise buildings and industrial structures.  

c. Wood Columns: 

 Made of wood or engineered wood products. 

 Lightweight and easy to work with. 

 Suitable for low-rise buildings and residential construction.  

3. Based on Structural Behavior: 

a. Axially Loaded Columns: 

 Primarily subjected to axial compression loads. 

 Failure occurs due to buckling or crushing. 

 Commonly found in buildings and other vertical structures.  

b. Eccentrically Loaded Columns: 

 Subjected to both axial compression and bending moments. 

 Load application is off-center from the centroid of the cross-section. 

 Requires careful analysis to prevent lateral buckling.  

c. Short Columns: 

 Relatively short in length compared to the cross-sectional dimensions. 

 Failure primarily occurs due to crushing of material. 

 Commonly used in building foundations and short structures.  
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d. Long Columns: 

 Length is significantly greater than the cross-sectional dimensions. 

 Failure occurs due to buckling under compressive loads. 

 Require bracing or reinforcement to prevent buckling.  

These classifications help engineers and architects select the appropriate column 

type based on the structural requirements, material availability, and design 

constraints of the project. Each type of column has its advantages and limitations, 

and the choice depends on various factors such as load conditions, architectural 

aesthetics, and budget considerations. 

 

**********************   

Abbreviations 

Rem- Remember              App-Apply             Ana-Analyze               Eva-Evaluate          Cre-

Create 

 

 


