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PART-A j
|
. 1 Slenderness ratio (A) is the ratio of the effective length of a column (Le) and the least 1
radius of gyration (k) about the axis under consideration. A greater than 80 long 5 {
columns and A less than 80 short columns. |
2 A load whose line of action does not coincide with the axis of column. 2
3 1.To avoid tension in the masonry at the base of the dam
2. To safeguard the dam from overturning
3. To prevent the sliding of dam 2
4. To prevent the crushing of masonry at the base of the dam.  ( Any 2x1)
" Stiffness criterion of the beam design that the beam should be stiff enough to resist 5
the deflection of the beam.
5 Carry over factor: It is the ratio of moment produced at a joint to the moment applied 2
to the other joint without displacement. of the beam.
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PART (B
1))
1 SOLUTION
Length of column,1 = 1.5m _
Both ends hinged Le=1 =15m 1
Area of the column, A=1590mm?
A = w/4d®= 1590mm’
1
- d=(1590x4/ m)'? =45 mm
Slenderness ratio % = Le/kmin. 1
K min.= (I min./A)"? = (n/64)d* | (m/d)d® Y2 ’
- kmin. =d/4 =45/4 = 11.25mm
s 1
Slenderness ratio A = Le/kmin. = 1500/11.25
Ao =133 1 16
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Due to eccentric loading a column is subjected to ——-l Ck
1. direct load '

2. moment due to eccentricity of load ‘
Consider a column is subjected a compressive load :
P with an eccentricity e then:

Stress due to direct load = P/A l
Where A is the area of the column '
Bending stress =M/Z ==
Where M= bending moment due to eccentric load ._(._l

P=Pxe
7= section modules about the axis of bending (fig)

Advantages of fixed beam

1.The beam is stiffer ,stronger and more stable

2.The slope at both the ends of the elastic curve is zero

3.Due to fixing moments ,the maximum bending moment at the centre is reduced

4.The deflection of beam at its centre is very much reduced.

A beam AB is under the action of load.

Let PQ an elementary arc of the curve in which the neutral layer of the beam bends.

Let ds= length of the beam PQ Y ' <

R= Radius of the arc . /)
From the geometry of the fig, R
ds=R. dy

R=ds/ dy=dx/ dy

1/R=dy/dx
X and Y the coordinates of point P
tan y =dy/dx ...since y is very small ,tany =y
Ayfdx = A Y/AXT oo (- 1/R=dy/dx)
We know

M/l =E/R orM=EIx1/R

M = El x d? y/dx*
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Span 1 =2m = 2000mm
Load ,w = 5kN/m
EI= 2.5x 102 N-mm®
Slope iB = wl’ /6EI
= 5x(2000)° /6x(2.5x10'%)
= 0.0027 rad
Deflection ,y = = wi*/8EI
= 5%(2000)* /8x(2.5x10'?)

=4mm

Consider a cantilever beam of length / and carrying a uniformly distributed load w
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Area of BM diagram = wi2 /2 * (I) ¥1/3 = wl*/6
Distance between CG of bending moment diagram and B
X =3/4*(1)
According to Mohrs theorem 1,change of slope between A and B is
OB = A/EL
OB = wl’ /6E] radians
According to Mohrs theorem II, intercepts of tangents on Anad Bis
Yb=AX/EI = wI>*(l) *3/4*6EI

Yb = wl*/8EI
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Stiffness factor is the moment required to rotate the end ,while acting on it through a
unit angle with out translation of the other end.

Stiffness factor for a beam having one end fixed and the other end free

Moment of a beam having one end fixed and the other end free = M = 4EV/I*©
Substituting © = 1 in the above equation
Stiffness factor ,k1=4El1

Stiffness factor for a beam having simply supported ends

Moment of a beam having simply supported ends =M =3El1*O
Substituting © = 1 in the above equation

Stiffness factor,k2 = 3EIN
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