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UNIT I INTRODUCTION AND ALLOWABLE STRESS DESIGN 

Design of Laterally supported beam Procedure  

 

 

Check for design shear strength (P- 59, Cl 8.4) 

  

V Vd 

 

 

 

Section classification: P – 18, Table 2. 

 

Yield stress ratio  
 

 

 

the section is classified as " Plastic class of 

section" 

 

 

the section is classified as " Compact class of 

section" 

 

 

the section is classified as " Semi - Compact class 

of section" 

      the section is a slender section. It has to be 

Redesigned 

 

Check for design shear strength (P- 59, Cl 8.4) 

 

V Vd 

          

 

 



                                                             Rohini College of Engineering & Technology 
 

                                                                                                                              
 CE8601- DESIGN OF STEEL STRUCTURAL ELEMENTS 

 

 

 

 

   

 

                         

 

 



                                                             Rohini College of Engineering & Technology 
 

                                                                                                                              
 CE8601- DESIGN OF STEEL STRUCTURAL ELEMENTS 

 

 

Check for Deflection 

 

 

Check for web buckling at support: P-67, Cl 8.7.3.1 
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Problem1: Design a simply supported beam of span 5m carrying a reinforced concrete floor capable of 

providing lateral restraint to the top compression flange. The uniformly distributed load is made up of 20 

KN/m imposed load and 20 KN/m dead load (section is stiff against bearing). Assume Fe 410 grade steel. 

 
Solution:  

 

Calculation of factored loads:  

 

Dead load = 1.5 x 20 = 30 KN/m  

Live load = 1.5 x 20 = 30 KN/m  

Total factored load on the beam = 60 KN/m  

Effective length of the beam = 5 m 

 

Calculation of Bending moment and Shear force: 
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Problem: Design a simply supported beam to carry a uniformly distributed load of 44 kN/m. The effective 

span of beam is 8 meters. The effective length of compression flange of the beam is also 8 m. The ends of 

beam are not free to rotate at the bearings. 

 

Step 1: Load supported, bending moment and shear force 

Uniformly distributed load   = 44 kN/m 

Assume self-weight of beam                =   1.0 kN/m 

Total uniformly distributed load      w= 45 kN/m 

            The maximum bending moment, M occurs at the center 
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          The maximum Shear Force V 
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Step 2: Permissible bending stress 

 It is assumed that the value of yield stress, fy for the structural steel is 250 N/mm2 (MPa).  

 The ratios (T/tw) and (d1/tw) are less than 2.0 and 85 respectively.  

 The maximum permissible stress in compression or tension may be assumed as  

 σbc = σbt = (0.66 x 250) = 165 N/mm2 
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 The steel beam section shall have (D/T) and (l/ry) ratios more than 8 and 40 respectively. The 

trial section of beam selected may have modulus of section, Z more than that needed (about 25 to 50 

per cent more). 

 

Step 3: Trial section modulus 

 

1.50 x 2181.82 x 103 mm3=3272.73 x 103 mm3 

 From steel section tables, try WB 600, @1.337 kN/m 

 Section modulus,      Zxx=3540.0 x 103 mm3 

 Moment of inertia,     Ixx=106198.5 x 104 mm4 

 Thickness of web,      tw=11.2 mm 

 Thickness of flange,    T=tf=21.3 mm 

 Depth of section,        h=600 mm 

 

Step 4: Check for section modulus 

 

 

                       















85,2901.1
2.11

3.21

169.28
3.21

600

1

ww t

d
also

t

T

T

D

 

 

The effective length of compression flange of beam is 8 m. 
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From IS: 800-1984, the maximum permissible bending stress σbc=118.68 N/mm2(MPa) 

Section modulus required 

 

 
 

 

Further trial may give more economical section. 
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Step 5: Check for shear force 

Average shear stress, 

   

Permissible average shear stress      

0.4 x fy = (0.4 x 250) = 100 N/mm2 > Actual average shear stress 

 

Step 6: Check for deflection 

Maximum deflection of the beam 
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Allowable deflection      

              

mm

Span
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 The maximum deflection is less than allowable deflection, hence the beam is safe. Provide WB 

600, @1.337 kN/m 

 

  

 

 

 

 


