
WOLLO UNIVERSITY 

KOMBOLCHA INSTITUTE OF TECHNOLOGY 

SCHOOL OF CIVIL,ARCHITECTURE AND WATER 

ENGINEERING

REINFORCED CONCRETE STRUCTURE-II

Continuous beams

8/6/2020 1



Chapter One

Continuous beams

Most reinforced concrete structures are designed for 

internal forces found by elastic theory with methods 

such as

- Slope deflection, 

- Moment distribution 

- Matrix analysis. 
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Cont….
 -The term load arrangements refers to arranging of variable

actions(e.g. imposed and wind loads) to give the most
onerous forces in a member or structure .

 -Load set 1. Alternate or adjacent spans loaded
The design values should be obtained from the more
critical of:
-Alternate spans carrying the design variable and
permanent loads with other spans loaded with only the
design permanent load.

 The value of γG should be the same throughout.
- Any two adjacent spans carrying the design variable and
permanent loads with other spans loaded with only the
design permanent load. The value of γG should be the
same throughout
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Positive and Negative Moments 
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.
Positive Moments

A moment that causes 
compression on the top 
surface of a beam and 
tension on the bottom 
surface. 

Negative Moments

A moment that 
causes tension on the 
top surface of a beam 
and compression  on 
the bottom surface. 



Cont….
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Moment redistribution
 For practical applications, linear elastic analysis with

limited redistribution is a useful approach as it takes
into account the advantages of redistribution of
internal forces for verification of the load-carrying
capacity at the ULS.
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Linear elastic analysis with limited 
redistribution
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M2-moment before redistribution

M1-moment after redistribution



Cont…
Plastic Analysis

 Suitable for ULS.

 Suitable for SLS if compatibility is ensured.

When a beam yields in bending, an increase in curvature 
does not produce an increase in moment resistance.

Analysis of beams and structures made of such flexural 
members is called Plastic Analysis.

This is generally referred to as limit analysis, when 
applied to reinforced concrete framed structures, 
and plastic analysis when applied to steel structures
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Cont…
Non-Linear Analysis

 Nonlinear analysis may be used for both ULS and SLS,
provided that equilibrium and compatibility are
satisfied and an adequate non-linear behavior for
materials is assumed.

 The non-linear analysis procedures are more complex 
and therefore very time consuming.

 The analysis maybe first Or second order.
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Moment Curvature Relationship
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Rotation Capacity
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Cont…
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Cont…
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