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PART-A
l.1 Slenderness ratio (1) is the ratio of the effective length of a column (Le) and 2
the least radius of gyration (r) about the axis under consideration.
2 Limit of eccentricity of rectangular column sections
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. The distribution factor for a member at a joint is the ratio of the 2 |10
stiffness factor of the member to the total stiffness factor of all the
" members meeting at the ioint. :
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Solution-Given

ty

Ap—ifi—w B

H=23m, h=20m, b=12 m,
a =4m

w = 10<N/m’
The total pressure of water on the dam per unit length

2 2
wh” 10207 _o500kN
2 2

Weight of the dam per unit length
w-t +112 23x1x20 =3680KN
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=4.33m.
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Tie resultant R cuts the base DCjﬁt F
F h 2000 20 _
e i g
e e

DF=DE +EF=4.33+3.62=7.95m
E :

he above weight W acts through the cantre of gravity of the section and
ts the base DC at E,

: =7.95~4{~2-2—=i.9§m

Maximurn steess occurs at the edge C of the base
W Ge
f max L —i;[i + *'-t;'} H

3680 6x1.95]
7 12 12 =605.66 kN/m? (Compressive) -

e B R

Minimum stress aceurs at the edge D of the base

min "y ['TY

3680  6x1.95
12 12

=7.66kN/m? (Compressive). -

1.Angle of repose

The minimum angle of the plane at which the body kept on it starts to slide due
to its own weight is called angle of repose. The body will begin to move down

the plane, if the angle of inclination of the plane is equal to the angle of
friction.
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2.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
as reinforcement requirements.

3.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 shearing resistance along a potential
failure surface to be completely mobilized.

‘Solution-given

: [=6m = 6000 mm
[=2300 x 10*mm?*
Ye = dmm

Swit

384E]

 5xwx6000*
384x200%10° x300x 10°

4 =0.281w
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w = | 4.2kN/m -
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i Fig 18.12
Consider a cantilever AB of length | carrying a point load W
Area of bending moment diagram
axi _wP
§ A | ,
Distance between CG of bending moment diagram and B
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According to Mohrs thaoré:nl;ciﬁngeqf slopthawwAmdBis
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The theorem of three moments gives the relationship between the moments
at supports in a continuous beam. The theorem states that if AB and BC are
any two consecutive spans of a continuous beam subjected to an external
loading, the support moment M, My and M_ are given by the relation.

MMy G My = L

1.Stiffness Factor-It is the moment that must be applied at one end of a
constant section member (which is unyielding supports at both ends) to
produce a unit rotation of that end when the other end is fixed, i.e. k = 4El/

ii) It is the moment recjuired to rotate the near end of a prismatic .
member through a unit angle without translation, the far end being -
hinged is k = 3El/L AE | : ‘
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2. Carry Over Factor AARRLLLARL
It is the ratio of induced moment to the applied moment

The ratio of moment produced at a joint to the moment applizd at the
other jeiﬁt without displacing is called carry over factor

The carry over factor is always (1/2) for members of constant moment of
inertia. If the end is hinged/pin connected, the carry over factor is zero.
3- unbalantd mement - the Sum of lhe fixed end moments afnmhw] at a
Joind cwhic 15 1nrhialy elamped & not zevo. The algebric som of 1 ‘mements
meeting of « Jont is Called pnbalanad mement
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Taking moments about C

Rix6£63‘4,5 = 31“’4.5&?{
and R, = 6 - 4.5 = 1.5 kN,
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Joint B AR RN

¥
60
B - ¢
Fac
4 F 45 kN ,
Resolving vertically, V=0
45+ Fy, sin60° =0

| 4.5 ‘
Faa =~ sin 60 =~ 196 KN.

Fga = F AB = 5,196 kN (compressive)
Resolving horizontally, ZH = 0
Fya c0s 60" + g =0
~5.196 cos 60" + Fye = 0
Fpe = 2.598 kN
v Fge=Fep = 2,598 kN (tensile). -

Here EV =10

Fep sin 30°+ 1.5=0
Foa = ~30 kN
Fop = Fpe = 30 KN (compressive)
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1+ Fax 008309+ Fop = 0

~3¢0s 307+ Fy =0
Fep =2.598kN =Fg.:

Results :

Solution - Given
1=12m = 1200 cm
A= Ixl = Im?= 10%cm?
E=2x10 KNiem®

Py 4 6494
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V-(b)

(a)

Solution
oint C, TH=0,TV=0

Pep Sin 60 g-;wu

P = %u 115.47KN (tension)

Peg = Pep Coaﬁﬂwiiﬁﬂ?ﬁois&ﬂam.?ﬁkﬁw;

rof the joint D, T H=0, V=0

P, Cos 30=Pyy Cos 30

P = P =115:47 kN (Compression)

Py =Py Sin30+ Ppg

Sin30=115 4?smao+usmsmaema,4?mcrm
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(b)

Solution-Given _ _
H=25m,  b=12m, a=5m, P=25kN/m?, w=10kN/m’

|

25m
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| Weight of the dam per unit lmgﬁl

W= speciﬁc weight x volume

1245
2§x1
"( 2)

sultant pressure on the base per metre length of the cam

momentabéut F,Fx%w_w x EF

$x25x2;5+lx?x25{5+,) 4549
SX25 +§x7x$§

m’wi 49%*2.5“6’99111 '
mﬂm&aﬁmmaﬁm« &%m&amn

R=FT W =532 2000 7% J— _
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Elevation

Maximum stress, f,, = % +

, _ 1000 1000x5x10x12
i S 20x15 15x20°

P O M

Pan ‘ =833 KN/em® -+ - - e cem -
Minimum stress, [, .-:{.......M_’i‘.l

__ 1000 1000x5x10x12
- 20x15 15x20°
=-1.67KNjem® - - = - e memme

Solation - Given = _ 7 |
h=12m, a=3m, b=6m, $=30°, w=20kN/n?, p =25K

Horizontal thrust on the retaining wall per metre length.

vt e
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(a)

Weight of masonry wall per metre length
W= (6;3)12;\ 1x25=1350kN

Horizontal distance of the CG of the retaining wall from
the vertical face AD

E-"__a’-t~ab+b2=Z';2-1-3xfi+62
3(a+b) 3(3+6)
P h 480 12

BF = X i 1 43

el e S ey

DF=DE + EF=2334+142=3.75m

eccentricity of the resultant, e = DF --g-

=233 m

=3-.75~§-_76.75m '

Maxxmumstmssoccmsatﬁ;cedgeCofthebase

: Wi,  6e| 1350 GxD‘IS
f I — — i
max b_.[“b] 6 [H 6 ]

- =393.75 kNIm (Cumpresswe) ......

Minimum stress owm's at the edge D of the base
#' aE[I—E] 1350f, 6:;0;15]

min b 2 b
=56.25 kamz (Compresmvc) wwwwww
Scleetim
Spam L = éfm D/H(‘o Wl
I = g kofn- : |
E. = a?oo C?p(l = 206%50 M/’m”n
I z 400%(0 /rmmé
, | y
Mb/epnuny & = A - W
_ bpe o,
= Ix& xto il e
o?éxa?ooxm X yeoxis

M« 4 ¢4 20




4

Vil
)

"B pe dy = 0067 rod- i i s

I At vy o) a(a/tﬁ/cz//&»f)9 3)'7‘
2 5&// = M""

i ' 3 3
384 EL 3044 00 K10~ A #OOKE
= 33 33mm

Simply supported beam with a central point load

e, g menw RASSTR

Cﬁnsuicr a simply supporle«d beam AB of length ‘I’ and carringa

: 2 |

' ‘i'foad \\Y atthecentreafthebeam;

Consider a section XX at a distance x from B
BM at section xx,Mx:--—‘gi- Wx-1)
According to the differential equation of flexure
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WhE=10; yaﬂsﬁd'*’” E‘;'twmm;asfﬁﬁne!mmfiiimfemusquatm(z
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(a)

Substituing this value of C, in equation{1) - - -

This is the required equation for slope at any section.
2

16E1

Wi
T6El @dm \

Whenx =0, 6,= radian

Whenx=!, 6, =

Subs ituting the valueof C, and C, in equation (2)

wx® Wl’ W 3 _ )
B St N g AN e =<4}
@m is the required equation for deflection at any section.

lituting x = in the equation (4) and

- tcrmupiodotfcd'lhe.
mc*‘“"(l)’ (’f)‘“
o -WI’ :
Y g

Cantilever with a uniformly distributed load

buted foad of *w’ per unit length.

Consider a cantilever AB of length l and carrying & uniformly
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(b)

(a)

Distance between CG of Bending Moment diagram end B

-
X=—

Accordmg 10 Mohrs thcarem I, change of slope between A and B'is

According to Mohrs theorem [1, intercept of the tangents on A and B'is
AX wi

BB'=Y, o i ey
B g 8Bl

Solution-Given
1=3m
Slope-atends = 1= 0 91745 radlm

Slopeat 1heend,6=%-001?45radmn

' wiE wir
Deﬂecu t the centre, Y = === X —
oW, Yo =g 1 3
—0.01745x L =0.01745x>
3 3
YC i = I .745&!10 - .‘
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ot 9 cenfracd 3 A, T eny A and By z(m&vw/c
a, = R =3
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Consider three members OA, OB and OC meet at a -igid joint
O. Let the ends A and B be fixed and let the end C be hinged.

Let M be the moment applied at joint O. Since O is rigid joint, all the members rotate

by same angle, say 6. Let M;, M and M3 moments shared by members OA, OB and
OcC.

M;+Mx+M3=M ‘
Let k1,k2 and k4 be the stiffness and /,,/; and /; be the length of members

0= M]/k] ?Mz/kzzM;;./IQ
M ) .
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stmburmn factor for OA , DE,, = Koa
Tky o
Distribution factor for OB, DF,, = Kon_
Skq
Distribution factor for OC ,DF,. = Koe
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