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Code No: 410105

IV B. Tech I-Semester Regular Examinations, November-2004

ADVANCED STRUCTURAL ANALYSIS


  (Civil Engineering)

Time: 3 hours






        Max. Marks: 80

Answer Any Five Questions  

All questions carry equal marks

Any missing data may suitably be assumed

---

1.
Find the reactions at B and C of the continuous beam by strain energy method.  Draw B.M and S.F diagrams.  E and I constant.
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2.
Determine the bending moments and draw the bending moment diagram for the frame shown in figure below by moment distribution method.



[image: image30.png]4KNm

12KN

s,

3m

[

3m





3.a)
State the Muller-Breslau principle for obtaining influence lines for indeterminate structures.

  b)
Compute ordinates of the influence line for the moment at ‘B’ of the continuous beam figure below.  Use intervals of 1m for span AB and 1.2m for span BC.  The moment of inertia is constant.
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4.a)
How do you classify the beams on elastic foundation as (i) long beams (infinite beams) and (ii)  medium beams (finite beams).

  b)
An infinite beam on elastic foundation is subjected to a concentrated load at the middle of the beam.  Derive expressions for slope,  deflection,  bending moment and shear force and sketch their variations along the beam.

5.a)
State (i) Lower-Bound and (ii) Upper-Bound theorems pertaining to limit analysis.

  b)
Find the collapse load ‘Wc’ for the continuous beam shown in figure below by upper-bound approach.  The beam has constant plastic moment MP.
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6.
Explain why stiffness method is preferable for the analysis of the frame shown in figure below.  Using the stiffness method,  analyse the frame.

[image: image4.png]Ex ET

S15m e 15msg-

Yo

. i




7.
Analyse the frame shown in the figure below by cantilever method.  Area of each exterior column is one half of the area of the interior columns.  Sketch the B.M.D.
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8.
Write short-note on the following:


a)   Substitute frame method of analysis of building frames.

b) Idealized stress-strain diagram and moment-curvature relationship in plastic     

      bending of beams.


c)   Castigliano’s theorems and their application in the analysis of structures.

d) Transformation of stiffness matrix from local coordinates to global 

      coordinates.
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1.
Analyse the portal frame shown in figure below by strain energy method.
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2.
Analyse the inclined portal frame shown in figure below completely and draw B.M.D:
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3.
Analyse the portal frame figure below by, stiffness method and draw B.M.D.
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4.
Find the deflection curve for a semi-infinite beam on an elastic foundation produced by a load ‘P’ applied at a distance ‘C’ from the free end ‘A’ of the beam figure below.
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5.
Figure below shows a continuous beam of uniform section whose plastic moment of resistance is MP.  Find the value of W at collapse.
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If W the collapse load is 750 KN and the span L=6m select on I section for the beam.  Assume shape factor as 1.15 and fy=250N/mm2.

6.a)
State M
[image: image11.wmf]..

U

LLER-BRESLAU Principle for obtaining influence lines.

b)
From first principles, obtain expressions for (i) I.L for support moment and (ii) I.L for support reaction of a fixed beam of span L,  using the Muller-Breslau principle.  If L=4m, sketch the ordinates for support moment and support reaction at 1m intervals.
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7.a)
What do you understand by a substitute frame?  How do you select it?  Discuss in brief the method of analysis.

  b)
A two span intermediate frame of a multi-storeyed building is shown in figure below.  The frames are spaced at 4m intervals.  The dead load and live load per metre run of the beam may be taken as 12KN/m and 16KN/m respectively.  Adopting the substitute frame method,  obtain the max negative bending moments at A and B, and bending moments in columns just above and below the floor ABC.
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8.
Write short note on the following:

a) Band Matrix,  Band width and advantages of banded matrix in stiffness     method.


b) Portal method for the analysis of multi-storeyed frame.

c) i) Load factor and plastic moment and b) Plastic hinge and the location of the    same.

d) Transformation of stiffness matrix from local coordinates to global coordinates.

+ + + + + 
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1.
Determine the values of three reaction components at A of the portal frame figure below.  Using strain energy method.  E and I are constant.
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2.
Analyse the frame shown in figure below by moment distribution method.  All the members have same value of moment of Inertia.
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3.
A continuous beam ABC is shown in figure below.  Compute the ordinates of the influence line for the reaction at ‘C’ at every quarter point of each span.  Also draw the influence line for the bending moment at ‘B’ and compute the ordinates at every quarter point of each span.
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4.a)
Mention some practical examples of beams resting on elastic foundation and state the assumptions made in the analysis of beams on elastic foundation.

   b)
Find the equations for deflection, foundation pressure, slope, bending moment and shear force for a long beam (semi-infinite) figure below on elastic foundation, simply supported at one end carrying uniformly distributed load of w per unit length.
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5.a)
Obtain the expression for shape factor for the symmetrical I-section shown in figure below
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If 
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= 0.8 and 
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=0.75,  find the value of shape factor.

  b)
A fixed beam of span 8m carries a uniformly distributed load of 60 kN/m on the right hand 6m as shown in figure below.  If the load factor is 1.85, determine the plastic moment MP.  If the shape factor for the cross-section of the beam is 1.15 and the yield stress is 250N/mm2, calculate the sectional modulus of the beam.
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6.
Analyse the portal frame in the figure below, using stiffness method and draw B.M.D.
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7.
Analyse the frame shown in figure below by portal method.
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8.
Write short notes on the following:


a) Plastic hinge and the plastic moment.


b) Muller-Breslau principle and its use in structural analysis.


c) Cantilever method of analysis for wind loads on multi-storeyed frames.


d) Band Matrix,  Band width and half band width.
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1.
A continuous beam ABCD 18m long is loaded as shown in figure below.  Find the support reactions by strain energy method.  EI is constant throughout the beam 
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2.
Analyse the frame shown in figure below by moment distribution method.  All the members have same value of moment of inertia.
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3.
Determine the influence lines for the reaction RA and bending moment at D, the mid point of span BC of a continuous beam shown in figure below.  EI is constant throughout the beam.
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4.a)
State and explain the assumptions made in the analysis of building frames subjected to horizontal forces by (i) portal and (ii) cantilever methods.

   b)
Analyse the frame shown in figure below by portal method.
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5.
An infinite beam on elastic foundation is subjected to a concentrated load at the middle of the beam.  From first principles derive expressions for slope,  deflection, bending moment and shear force and sketch their variations along the beam.

6.a)
Explain about band width and half band width and write the advantage of considering banded matrix in stiffness method.

   b)
What is load vector?  Find the nodal load vector for a 2 noded 6 degrees freedom beam element loaded with u.d.l throughout.

7.
Analyse the portal frame figure below, using the stiffness method.
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8.a)
Explain the following terms; with reference to plastic analysis (i) plastic section modulus (ZP) (ii) shape factor (s) and plastic moment (Mp)

   b)
Determine the values of Zp, S and MP for the T-section shown in figure below.
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