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PART-A
l.1 Slenderness ratio (1) is the ratio of the effective length of a column (Le) and the least 2
radius of gyration (r) about the axis under consideration.
2 | core area of rectangular and circular sections
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3 A beam that is supported at both fre¢"ends and is restrained against rotation and
vertical movement. Also known as built-in beam; encastré beam
4
The deformed axis of the beam from its neutral axis is called its elastic curve. 2
5 Carry over factor: It is the ratio of moment transferred to the far end and 2
moment applied to the other end of the beam.
2 |10
) SOLUTION
1 External diam, D = 150mm =0.15m
Internal diam, d = 100mm=0.1m
~ Length of column,] = 10m
Factor of safety =35
 E=95GN/m’ .
l 10
L=+ =7 =7.07m !
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=374kN ‘
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safe load =P/ 0 5 =374/5 =

74.8kN
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.| SOLUTION

External dia m ,D = 38mm
Thickness,d =2.5¢cm
Internal diam = 38-(2x2.5) =33mm
Yield strength(c) = 335N/mm’

1

Rankines constsnt(a) =
7500

=Z (D*— d*) =X (38* - 33%) =14.05x10%1 mm*
A== %(DZ —d?) —88.75 ™ mm?

lr 14, Xi03
K= ’— = {__gs_ = 12.6mm
A 88.75 :

B B B CSA 33 SXSS 757[
Rankines crippling load =
1+a( < ) 1+—{(2 3x103)/12.6)2
= 1716kN
1. Against Overturning of dam about the toe

2. Against Sliding — shear failure of gravity dam

3. Against Compression — by crushing of the gravity dam

4. Against Tension — by development of tensile forces which results in the crack

in gravity dam.

Overturning of Gravity Dam:

The ratio of the resisting moments about toe to the overturning moments about toe is
called the factor of safety against overtummg Its value generally varies between 2
and 3.

Factor of safety against overturning is given by
FOS = sum of overturning moments/ sum of resisting moments
Against Sliding of Gravity Dam:
Factor of safety against sliding can be given based on
Frictional resistance 7
~» Frictional resistance and shear strength of the dam '

factor of safety based on frictional resistance:
: : - . - B 4
FOS against sliding = FOS = %:%

grevity Dam Failure due to Tension Cracks

The dam loses contact with the bottom foundetxon due to this crack and |

becomes ineffective and fails. Hence, the effective w1clt11 B of the dam base
will be reduced. This will increase pmax at the toe. -

Hence, a tension erack by itself does not fail the structure, but it leads to the
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- failure of the structure by producing excessive compressive stresses.

For high gravity dams, certain amount of tension is permitted under severest
loading conditions in order to achieve economy in design.

Gravity Dam Failure due to Compression

A gravity dam may fail by the failure of its material, i.e. the compressive
stresses produced may exceed the allowable stresses, and the dam material
may get crushed.
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Solution ' /J : li@kN
b = 120mw , 4= (5emm , L {-8om- h/ '
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| Z.E ‘2?&(‘2007\@5)*(33 e )
Lg =0 0048 ruc)

3
E i > .
6%)6&100'\ ‘E’B = 58 z Z0AI0 XQ?XW o & 5-.76,““)
3% 2pox v” )X (337510 —_—
The moment distribution method for beams may be summarized as follows:

1. Determine the stiffness for each member.
For a member that is fixed at both ends use equation -
K sAs=4El/L
For a member that has a pin at one end, use equation
K ag=3EIl/L

3

2. Determine the distribution factors for each member at each node based on relative
stiffness of the members using equation :

DFas=k as/ Y. ki

Use a distribution factor of zero for a fi xed support and 1.0 for a pinned support
with only one connected member.

3. Determine the fixed end moments for all members that have external loads apphed
between the end nodes

4.For each node in turn:
A. Determine the unbalanced moment on the node

B.Distribute the unbalanced moment to each member connected to the node

in proportion  to the distribution factors in the reverse direction of the
unbalanced moment. ‘
C.For each member that the moment has been distributed to, carry over some

~ of the moment to the opposite end of the member according to equations.
For a member with a fixed end opposite (a regular locked node), carry over
half of the moment that was applied by the distribution. For a member with
a pinned end opposite (where there are no other members connected to that
pin) do not carry over any moment. -

5.Repeat the previous step for each node, multiple times as necessary until the carry
over moments are a small fraction.of the total moments at each member end - |

6.Sum all of the moments in each member end from all previous steps (including the
original fixed end moments). Thls sum g:ves the total moment at each member end
in the real system.
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The equivalent column length can be defined as the length of an equivalent pin-

ended column having the same load- oarrymg capacity as the member under
consideration. :

End Condition Relationship between the equivalent

* length and the actual length

1. BothEnds Hinged - Ll

"2.0ne End Fixed, : ; ,
Other End Free E L | Le=2L
3.Both Ends Fixed . - Le = =
- 4.0ne End Fixed, _
g =
Other End Hinged Le=—
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selation
(a) D - 350 mm
d - 350- (2xg5) = 300mm:
W = go kN
e - 222 . (75 mm (. load s at oater edye)
A - _}(f(o-gg-‘o 3) = 0-0255m
@ 4_q4 ~ 4 4
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_ Z 0-001937
Maxim v Shyess = -ﬁq +‘rb 5 3137.159-1-722? 672
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(b) 1.Weep Holes
-provided in earth retaining structures like retaining walls, underpasses, wing
walls and other below ground drainage structures.
Weep Hole is provided in these structures to relieve hydrostatic pressure or
water pressure on the walls.
Reducing the water pressure on the walls will reduce the structural design
demand of the water or earth resisting wall by reducing its thickness as well 3.
| as reinforcement requirements.
2.Active earth pressure - ,
The minimum value of lateral earth pressure exerted by soil on a structure and
the wall moves away from the backfill , occurring when the soil is allowed to | -
-yield sufficiently to cause its internal shearmg resistance along a potential | éZ‘(z;
failure surface to be completely moblhzed .
3.Passive earth pressure -
When the wall moves towards the back fill, there is an increase in the pressure
on the wall and this increase continues until a maximum value has reached 2
after which there is no increase in the pressure and the value will become /L 7

constant. This kind of pressure is known as passive earth pressure.
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