
 
 
 
 
 
 
 
 
 
 
 

 

FIXED BEAMS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



FIXED BEAMS 
• A beam whose both ends are fixed is known as a 

fixed beam. Fixed beam is also called as built-in or 
encaster beam. 

• Incase of fixed beam both its ends are rigidly fixed 
and the slope and deflection at the fixed ends are 
zero 



Advantages of fixed beams 

(i) For the same loading, the maximum deflection of 
a fixed beam is less than that of a simply supported 
beam. 

(ii) For the same loading, the fixed beam is 
subjected to lesser maximum bending moment. 

(iii) The slope at both ends of a fixed beam is zero. 

(iv) The beam is more stable and stronger. 
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(iv) 

Disadvantages of a fixed beam 

Large stresses are set up by temperature 
changes. 

Special care has to be taken in aligning supports 
accurately at the same level. 

Large stresses are set if a little sinking of one 
support takes place. 

Frequent fluctuations in loading render the 
degree of fixity at the ends very uncertain 

 
 
 

 

 



 



 



 
 



 
 

 



 
 



 
 



 
 



 



 
 



 
 
 
 

 



 
 
 
 



 



 



 
 



 



 



 



 



 

 
 
 
 
 
 
 
 

 



 
 
 



 
 

 



 
 
 
 
 
 
 
 
 

 



 
 
 
 
 
 
 
 
 
 
 
 

 

Continuous Beams 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Introduction: 

❑Beams are made continuous over the supports to increase 
structural integrity. 

❑A continuous beam provides an alternate load path in the 
case of failure at a section. 

❑In regions with high seismic risk, continuous beams and 
frames are preferred in buildings and bridges. 

❑A continuous beam is a statically indeterminate structure. 
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The advantages of a continuous beam as compared to a 
simply supported beam are as follows 

 
1) For the same span and section, vertical load capacity is 
more. 
2) Mid span deflection is less. 
3) The depth at a section can be less than a simply supported 
beam for the same span. Else, for the same depth the span can 
be more than a simply supported beam. 

⇒ The continuous beam is economical in material. 
4) There is redundancy in load path. 
⇒ Possibility of formation of hinges in case of an extreme 

event. 
5) Requires less number of anchorages of tendons. 
6) For bridges, the number of deck joints and bearings are 
reduced. 

⇒ Reduced maintenance 



There are of course several disadvantages of a continuous beam 
as compared to a simply supported beam. 

1) Difficult analysis and design procedures. 
2) Difficulties in construction, especially for precast 
members. 
3) Increased frictional loss due to changes of curvature in 
the tendon profile. 
4) Increased shortening of beam, leading to lateral force 
on the supporting columns. 
5) Secondary stresses develop due to time dependent 
effects like creep and shrinkage, settlement of support and 
variation of temperature. 
6) The concurrence of maximum moment and shear 
near the supports needs proper detailing of reinforcement. 
7) Reversal of moments due to seismic force requires 
proper analysis and design. 



 
 
 



 
 

 
 

 



 



 
 

 



 
 
 



 
 
 

 
 
 
 
 

 



 

 
 
 
 



 

 
 
 
 
 
 
 
 

 



 

 



 
 



 
 

 
 



 



 



 



 



 



 



 



 



 



 



 



 
 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



UNIT-IV 

SLOPE DEFLECTION METHOD 

Continuous beams and rigid frames (with and without sway) – Symmetry and 

antisymmetry – Simplification for hinged end – Support displacements 

 

 

Introduction: 

 This method was first proposed by Prof. George A. Maney in 1915. 

 It is ideally suited to the analysis of continuous beams and rigid jointed frames. 

 Basic unknowns like slopes and deflections of joints are found out. 

 Moments at the ends of a member is first written down in terms of unknown slopes and 

deflections of end joints. 

 Considering the joint equilibrium conditions, a set of equations are formed and solutions 

of these simultaneous equations gives unknown slopes and deflections. 

 Then end moments of individual members are determined. 

 It involves solutions of simultaneous equations; a problem with more than three 

unknowns is considered a difficult problem for hand calculations. Hence this method was 

sidelined by moment distribution method with the help of computers; solutions for any 

number of simultaneous equations can be obtained early. 

 The development of this method in the matrix form is “Stiffness Matrix Method” (it is 

commonly used for the analysis of large structures with the help of computers. 

Assumptions made in slope-deflection method 

 All joints are rigid. 

 The rotations of joints are treated as unknowns. 

 Between each pair of the supports the beam section is constant. 

 The joint in structure may rotate or deflect as a whole, but the angles between the 

members meeting at that joint remain the same. 

 Distortions due to axial deformations are neglected. 

 Shear deformations are neglected. 

Sign Conventions: 

Moments: 

 Clockwise moments = (+)ive 

 Anti-clockwise moments = (-)ive 


