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SECTION - A GENERAL APTITUDE

Reasoning Aptitude

Q.1 If 48" = 256, then, x = __?
(a) log,s8 (b) log,8
1 2
(c) > (d) 3
Ans. (d)
48" = 256
N 48x — 44
= 8 =4
- (23)" =2
. 2
o, x=3

End of Solution

Q.2 Three husband-wife pairs are to be seated at a circular table that has six identical chairs.
Seating arrangements are defined only by the relative position of the people. How many
seating arrangements are possible such that every husband sits next to his wife?

(@ 720 (b) 120
(c) 4 (d) 16
Ans. (d)

H, W, Hy, W,, Hy W,

There are three pair

So all three pair can be arrange by (3 — 1)! ways and in all pair husband and wife can
be arranged by 2! ways.

So required number of ways are 2! x 23 = 16

End of Solution
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Q.3 One box had 4 red, 5 green and 6 blue balls, N number of balls were asked to take
out simultaneously so that it's gives guarantee that atleast 2 balls are of same colour
then, minimum no of N.
(@ 4 (b) 3
(€ 2 (d) 5
Ans. (a)
Given: 4 Red, 5 Green and 6 Blue
We select three balls in worst case
1 Red, 1 Green and 1 Blue
If we select fourth ball then we found two balls are of same colour.
Q.4 In how many ways can cells in a 3 x 3 grid be shaded such that each column and each
row have exactly one shaded cell?
(@ 3 (b) 6
(€ 2 (d) 9
Ans. (b)
Possible ways = 3 x 2 x 1
=6
English
Q.5 Kind : . . Often : Seldom
(a) Cruel (b) Kindness
(c) Variety (d) Type
Ans. (a)
Q.6 The line ran the page, right through the centre, and divided the page into two
(a) between (b) about
(c) of (d) across
Ans. (d)
EEEE
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SECTION - B TECHNICAL
Mathematics
Q.7 Which of the following probability distribution function has the mean greater then the
median?
2 IS
2 2
22 85
(8) 25 (b) 28
F-ha ke
E g
£ £
X x
£ k5
2 E
- C £ -
€ £3 (d £5
3 -
Qo (3]
5 8
o o
X X
Ans. (b)
|
Median Mean
1 -1 0
Q.8 For the matrix Agivenby A= | -1 2 —1|. The number of linearly independent eigen
0O -1 1
vector is
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Ans. (3)
As |Al =0
So, one of the eigen value is zero.
A -Ml=0
-2 -1 0
-1 2-2 -1]=0
0 -1 1-A
(-M)[-r)(1-2)-1]+1r-1] = 0
(1-MEC-A)(1-2)-1-1]=0
AM1-XM)@B-A)=0
As there are three eigen values so number of linearly independent eigen vector is 3.
Q.9  If ¢ is a scalar field and p is a vector field, then div(¢i) is
(a) div(ou) = ¢grad(u) + u-good(¢) (b) div(ou) = div(u) + u x grad(¢)
(€) div(ou) = ¢div(u) + n-grad(¢) (d) div(on) = ¢grad(u) + u x grad(¢)
Ans. (c)
Q.10 The solution of the differential equation:
d®y d’y dy
—-55—5+95—=-5y:=0
{O’x3 dx? dx Y
is given by y = Ce™ +C,e™" + Cye™" .
If my = 2.5, then m, and m, is given by
(@ -2, -3 (b) 2,3
() 1,2 (dy -1, -2
Ans. (c)
m? - 55m° + 95m-5=0
By solving above equation, we get
m=25 1,2
So, m, and m, are 1 and 2.
Q.11 Cholesky Decomposition

8 -5
A:{‘5 a22}
L,, of matrix [L] = 1.968
8y, = 7
(a) 1 (b) 7
© 5 (d) 9
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Ans. (b)
LLT=A
{Lﬁ 0 }{Lﬁ L21} B {8 —5}
Loy Lp]| O Ly -5 axp
5
Ly=2J2, Ly = Y and 15,+15, = axn
5 2
a,=|-—=| +1.968 =699 ~ 7
2= (-55)
Q.12 Foramatrix, A, ,rankof Ais2, X=[2 1 O 31 y=[1 0 1 2]T; KX+ K,Y#0;
(@ [0 -2 1 -1]7 ©) [ 1 -1 17
(c)[2 0 1 217 (d 3 1 1 217
Ans. (b)
P(Ay . 0) =2
N(A) =2
(2 1
1 0
Eigen vectors of matrix A, 0 and y
13 2
1
X-Y 1
I
|1
Highway
Q.13 Which of the following is equal to the stopping sight distance?
(a) Braking distance required to stop + distance travelled during the perception reaction
time
(b) Braking distance required to stop
(c) Distance travelled during the perception reaction time
(d) Braking distance required to stop = Distance travelled during perception reaction
time
Ans. (a)
V2
SSD = 0.278Vig + ——
254(f £ 5)

— 7L
Lag distance [ —
Braking distance

End of Solution
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Q.14 AsperIRC guidelines (IRC 86 : 2018), extra widening depends on which of the following
parameters?
(@) Number of lanes (b) Longitudinal gradient
(c) Super Elevation (d) Horizontal curve radius
Ans. (a, d)
Y
E” 2R 95JR
Wg o< n
y
W o R
Q.15 In Marshall mix design, with increase in Bitumen content, which of the following are
correct?
(a) The air voids increases initially and then decreases
(b) The VFB increases monotonically
(c) The stability decreases initially and then increases
(d) The flow increases monotonically
Ans. (b, d)
2
= m
o [
% >
%Bitumen %Bitumen
-
S 8
5 T
%Bitumen %Bitumen

End of Solution
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Surveying

Q.16 A ground area of 6 km x 3 km, is drawn as 30 cm x 15 cm on a map. The scale of
the photograph is_____ 7

Ans. (20000)

(SCa|e)2 = M
Area on ground
_ (30x15) _ 30x15
~ 6x3  (6x3)x(100000)°
el 25
= cale = |, D
(100000)°
1
5= 20000

End of Solution

Q.17 A delivery agent is at a location R. To deliver the order, she is instructed to travel to
location P along the straight line paths of RC, CA, AB and BP of 5 km each. The direction
of each path is given in the table below as WCB. Assume that the latitude L and departure
D of R as (0, 0) km. What is latitude and departure of P in km?

Path RC |CA|AB| BP
Direction|120| 0 | 90 | 240

a) L=00D=50 (b) L =00,D =00
(c) L=25D=50 (d) L=50D=25
Ans. (a)
Path (/) | Direction (6)|Latitude (/ cos6) | Departure (/ sin6)

RC 120° -25 4.33
CA 0° 5 0
AB 90° 0 5
BP 240° -25 -4.33

Length of each path (/) = 5 km
Latitude of P in km = Zlatitude = 0
Departure of P in km = Xdeparture = 5

End of Solution

Q.18 The magnetic bearing of the sun for a location at noon is 183°30". If the sun is exactly
on the geographical meridian at noon, the magnetic declination of the location is
(a) 93°30'E (b) 3° 30'W
(c) 3°30E (d) 93° 30'W
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Ans. (b)
Declination = True bearing — Magnetic bearing
= 180° — 183°30’
= -3°30" = 3°30" W
Strength of Materials
Q.19 Find the reaction at P
500 kN
— 100 kN
60° 0.5m
P . Q
L
[ 2m f«<—1.5m ><1m-—}f=—15m >
200 kN
Ans. (197.01)
500 sin 60° = 433.01 N
500 cos 60° ~ ) 100 kN
1.5m | 100 x 53/ e
2m . =50 Nm
[ 1.5m
Vp im !
200 N Va
Taking moment at P
M, =0
= 43301 x2-200 x 35+ 50~ V,x6=0
= V,=36.00 N
Also, ZFy =0
= Vo + 200 + V, = 433.01
Vp = 433.01 - 200 - 36.00
V,=197.01N
Q.20 For the stress element shown below, ¢_and o, is given by
T G, = 120 MPa
3
c, l Ty = 70 MPa
| l4 |
Oy
(@) o, = 54 MPa, o, = 128.5 MPa (b) o, = 26.7 MPa, o, = 172.5 MPa
(c) o, = 16 MPa, o, = 138.5 MPa (d) o, = 67.5 MPa, o, = 213.3 MPa
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Ans. (d)
P
4
Q
cosO = 4 and sind = 3. 0 = 36.87°
5 S5 T
o, = 0,60820 + 0 sin°0
42 32
= 120:6"X§ +cy§
25 x 120 = 160, + 90, ()
Also, T, = (ey - 0,) sind coso
43\(3
= 70 = (Gy_cx) 55
70 x 25 = 120y+ 126 ... (i)

Solving (i) and (ii), c, = 67.5 MPa and o, = 213.3 MPa

Q.21 A circular solid shaft of span L = 5 m is fixed at one end and free at the other end.
A torsion of 100 kNm is applied at the free end. The shear modulus and polar moment
of inertia of the section are denoted as G and J respectively. The torsional rigidity GJ
is 50000 KNmZ2. The following are reported for this shaft:

Statement | : The rotation at the free end is 0.01 rad.

Statement Il : The torsional strain energy is 1.0 kNm

With reference to the above statements, which of the following is true”?
(a) Both statements are wrong

(b) Both statements are correct

(c) Statement | is correct statement Il is wrong

(d) Statement | is wrong and statement Il is correct

Ans. (c)
Statement 1:

L 100><5(kNm2)
Rotation at free end (0) = — =
GJ 50000(kNm?/rad)
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= 0.01rad
Statement 2:

1 1
Torsional strain energy = > xTx0= 5 x100x0.01

= 0.5 kN-m
End of Solution

Q.22 An inclined frame supports a load as shown in figure.

| 12m | 06m

0.3

S
9]
T+ Po 0 Q
h / l
1 7¢ 10N

1.0

The horizontal component of force transferred from horizontal member PQ to the vertical
member RS at P is

Ans. (7.826)

Y Fcosh R

1 pé R Fcos6 P )
| A
1 7 10N F  Fsino 10

1.0
1l R
M, =0
= Fsind x 1.2 =10 x 1.8
= 1? =23.4307
1.2sin0

Horizontal force at P= 18 N

End of Solution

Geotechnical (Soil)

Q.23 A circular pile of diameter 0.6 m, and length 8 m was constructed in a cohesive soil
stratum having the following properties y, = 19 kN/m3, ¢ = 0° and C = 25 kPa. The
allowable load the pile can carry with FOS = 3 is in kKN (o0 = 1.0, N, = 9.0)
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Ans. (146.87)

Q
[

m - _
o = QC(ZD j + oc(mDL)

9><25(%><(O.6)2) +1x 25(n x 0.6 x 8)

Q,, = 440.608 kN

Qp  440.608
Allowable load = Qap = ﬁ= —
= 146.87 kN

End of Solution

Q.24 For an unconfined compressive strength test, if the deviator stress at failure is 76 kPa.
Find cohesion of the soail.

Ans. (38)
 o,=0 (UCS test)
2 ¢ ¢
So, o, = oztan 45+§ +2ctan 45+§
0
= 76 = 20tan(45+§j

End of Solution

Q.25 A compound symmetrical open channel section as shown in figure has a maximum of
critical depths.

]
Bf Bf T y
ym
L]
Bm
(@ 2 (b) 1
(c) 4 (d) 3

Ans. (b)
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Q.26 In the given figure point P indicates the stress point of soil element at initial non-
hydrostatic stress condition. For the stress path (OP) which of the following coding
condition is correct?

[e]

Q= Gv;Gh T p= Gv+Gh
O

a) o, is decreasing and o, is increasing
b) o, is increasing and o, is decreasing
c) o, is constant and o, is increasing
d) o, is increasing and o, is constant

(
(
(
(

Ans. (c)

Q
Il

Major principal stress
Minor principal stress

Q
>
Il

_6y=0p

o), c

So, o, is constant and ¢, is increasing.

End of Solution

Q.27 A vertical sheet pile is installed in an anisotropic soil having coefficient of horizontal
permeability, K, and coefficient of vertical permeability, K. In order to draw the flow net
for the isotropic condition, embedment depth of the wall should be scaled by a factor

of ____ without changing the horizontal scale.
(@ 1.0 (b) %
C e J%
Ans. (d)
y=yr /;—y
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Q.28

Ans.

Ky
Sy
V

End of Solution

The reason(s) of the non-uniform elastic settlement profile below a flexible footing, resting
on a cohesionless soil subjected to uniform loading.

(a) Variation of soil stiffness along the depth of footing

(b) Variation of friction angle along the depth of the footing.

(c) Variation of soil stiffness along the width of the footing.

(d) Variation of friction angle along the width of the footing.

(a, c, d)

The non-uniform elastic settlement profile below a flexible footing resting on cohesionless
soil subjected to uniform loading is due to the non-linear behaviour of the soil. When
a flexible footing is placed on cohesionless soil, the soil deforms non-linearly due to
the soil's low shear strength. This leads to a differential settlement, where the soil settles
more near the edges of the footing than in the centre. The non-uniform settlement profile
is also influenced by the size and shape of the footing, as well as the intensity and
distribution of the applied load. Additionally, the soil's compressibility and deformation
characteristics play a crucial role in determining the magnitude and distribution of the
settlement. The soil's compressibility, characterized by its compression index, affects
the rate of settlement, while its shear strength, characterized by its friction angle, affects
the distribution of the settlement.

End of Solution

Q.29

Ans.

A square footing is to be designed to carry a column load of 500 kN which is resting
on a soil stratum having the following average properties: y, = 19 kN/m?, angle of internal
friction, ¢ = 0° and ¢ = 25 kPa. Considering the depth of footing as 1 m and adopting
Meyerhoff’s bearing capacity theory with a FOS = 3, the width of footing inmis _____.

(3.48)
As per Meyerhoff’s theory,

q, = CNgScdgiy +qNyS,04iq +0.58,N,s,.d,i,

= qu=5.14 X 24+ny

= 9, =9, Ypr =914 x 24

- g, = ;76“S=5'143X24=41.12 kN/m?
Also, Q.. =500 kN = g, x B2

= 41.12 x B2 = 500

= B =348 m

End of Solution
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Q.30 ASPT was carried out at a location by using manually operated hammer droping system
with 50% efficiency, the recorded SPT values at a particular depth is 28, if an automatic
hammer dropping system with 70% efficiency is used at the same location, the recorded
SPT value will be .
(@) 25 (b) 40
(c) 28 (d) 20
Ans. (d)
Effici ! !
ICIENCY = Number of blows ~ SPT value
= NNy =N,
= 05x28=07xN,
0.5%x28
= = 20
- No= 057
Q.31 Find the total head at the junction of both the soils. k; = 10 mm/s, k, = 1 mm/s.
10 kPa
H ‘ \ ‘ \ \ ‘ hrw=10:h=1m
v 4
| 5 —— Entry
Soil 1
2
Soil 2
1 —— Exit
v 0
Ans. (4.54)
(Mey =DH + PH=3+2=5m
(T'H)Z = (TH)entry_ hL1
Now, soil is in series,
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: h
So, Zx(i) XA = k1><i><A
Total L

z L ]
s
h
- 11”1><(2ij = 10x £ x A
7+7
10 1
= h, = 04545
(T.H)2 =5-0.4545 = 454 m
RCC
Q.32 The ultimate moment of resistance, of the beam section is
45 mmI —]r' T45 mm
-1 OO+ — 0.871, > 0871, Ast
E 3-28 ¢ bar
o
3
J x < 0.36 fy - x,
0.42 qu
}«<— 300 mm —=
Take M25 concrete and Fe415 steel reinforcement.
Ans. (300)
Given: B = 300 mm, d = 600 — 45 = 555 mm
Area of steel = 3><%><282 — 1847.256 mm?
Depth of N.A.:
0.36f,, bx, = 0.87 fyAS[
0.36 x 25 x 300 x x, = 0.87 x 415 x 1847.256
. 0.87 x415x1847.256 247,02 mm
u 0.36 x 25x 300
Xyim = 0.48d = 0.48 x 555 = 266.4 mm > x,
Under reinforced section.
M.R. = 0.36 f bx, (d - 0.42x )
=0.36 x 25 x 300 x 247.02 (555 — 0.42 x 247.02)
= 300964059.6 N-mm
M.R. = 300.96 kN-m
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Q.33 M20 concrete as per IS : 456 : 2000 refer to the concrete with a design mix having.
(a) An average cylinder strength of 20 MPa.
(o) A 5 percentile cylindrical strength of 20 MPa.

(c) A 5 percentile cube strength of 20 MPa.

(d) An average cube strength of 20 MPa.

Ans. (c)

Environment

Q.34 For the elevation and temperature data given in the table, the existing lapse rate in the
environment is °C/100 m.

Elevation from ground level | Temp (°C)
5m 14.2
325m 16.9

Ans. (0.84)

AT _ 16.9-14.2,

-——= C/m
AH 3.25-5

The existing lapse rate in the environment =

100
=27x——"°
320 C/100 m
= 0.84°C/100 m
Q.35 Which of the following is/are not active disinfectants in water treatment plant?
(@) CI- (b) O,
(c) OCI- (d) Hydroxyl radial
Ans. (a)
Q.36 Match the following :
List-l : Air Pollutations List-1l : Effect on Health
(P) Aromatic Hydrocarbon () Reduce the capacity of blood to carry
oxygen
(Q) Carbon Monoxide (I Bronchitis and Pulmonary Emphysema
(R) Sulphur Dioxide (1) Damages chromosomes
(S) Ozone (IV) Carcinogenic effect
Ans.  (##)
P-lll, Q-I, R-II, S-IV
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Q.37 In the context of water and waste water treatment the correct statements are :
(a) Ammonia decreases chlorine demand
(b) Phosphorous stimulates algal and adquatic growth.
(c) Ca and Mg increases hardness and TDS
(d) Particulate matter may shield micro-organisms during disinfection.
Ans. (b, c, d)
Q.38 The theoretical aerobic oxidation of bio mass (C,;H,0O,N) is given below :
CgH,O,N + 50, — 5CO, + NH, + 2H,0
The biochemical oxidation of biomass is assumed as first order reaction with a rate
constant is 0.23 day~! at 20°C (base e).Neglecting the second stage oxygen demand
from its biochemical oxidation, the ratio of BOD, at 20°C to total organic carbon (TOC)
is biomass is . Atomic weight of C, H, O as 12 g/mol, 1 g/mol, 16 g/mol and for
N = 14 g/mol respectively.
Ans. (1.822)
CgH,O,N + 50, — 5CO, + NH, + 2H,0
Molar mass of C;H,O,N = 1139
TOC =5 x 12 = 60g
Ultimate BOD = 5 x 32 = 1609
BOD, (20°C) = 160(1 — 923 * %)
BOD, (20°C) = 109.34g
BOD5(20°C) _ 109.34 _ 1899
TOC 60
Q.39 Which of the following statements is/are true for aerobic composting of sewage sluge?
(a) Bulking agent is added during the composting process to reduce the porosity of
the solid mixture.
(b) In-vessel composting systems cannot be operated in the plug flow mode.
(c) Antinoncytes are involved in the process.
(d) Leachate can be generated during compositing.
Ans. (c, d)

End of Solution
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Fluid Mechanics

Q.40 Which of the following statement(s) is/are correct?

(a) For curved surface, vertical component of force is equal to the weight of fluid above
the surface.

(b) Momentum correction factor for laminar flow is greater than Momentum correction
factor for turbulent flow in pipe flow.

(c) If the stream line and equipotential line of a source are inter-changed then it will be
a sink.

(d) The thickness of boundary layer in turbulent flow over a flat plate, kept in the direction
of flow is directly proportional to square root of the distance from the edge.

Ans. (a, b)

Source Free-vortex flow
Thickness of boundary layer in turbulent flow:
) 0.376 0.376

u

5 0.376x*/°
= RN
(pum)
w
= & oc x40

End of Solution

Q.41 The pressure is a pipe at Xis to be measured by an open manometer as shown in figure.
Fluid A is oil with a specific gravity of 0.8 and Fluid B is mercury with a specific gravity
of 13.6. The absolute pressure of Xis kN/m? (rounded off to one decimal place)
[Assume density of water as 1000 kg/m3 and acceleration due to gravity as 9.81 m/s?
and atmospheric pressure as 101.3 kN/m?]
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25cm

Fluid B 75cm

[Note: figure is not to scale]

Ans. (140.54)
P — (800 x 9.81 x 0.75) — (13600 x 9.81 x 0.25) = P,

atm

P = (101.3 x 10%) + (800 x 9.81 x 0.75) + (13600 x 9.81 x 0.25)
P_= 140540 N/m2
P = 140.54 kN/m?

End of Solution

Steel Structural

Q.42 Two plates are connected by fillet welds of size 10 mm and subjected to tension, as
shown in figure. The thickness of each plate is 12 mm. The vyield stress and ultimate
stress of steel under tension are 250 MPa and 410 MPa respectively. The welding is
done in the workshop vy, = 1.25. As per limit state method of IS 800 : 2007 what is

the minimum length required of each weld to transmit a factored force P = 275 kN?
P

/\/

150 mm

100 mm

@ 115 (b) 100
(c) 105 (d) 110
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Ans. (c)
f

u

NEI

P=L,(ks)

410
3 _ x0.7x10x ————
275 x 108 = Ly TBx125

L, = 207.45 mm

207.45
Length of each weld = =103.73 mm ~ 105 mm
Hydrology
Q.43 Match the column:
Column-I Column-II
(P) Horton’s equation (I) Precipitation
(Q) Muskingum’s equation (II) Flood frequency
(R) Penmen’s equation (II1) Evapotranspiration
(IV) Infiltration
(V) Channel Routing
(@) P-ll, Q-IV, R-l (b) P-llIl, Q-I, R-IV
(c) P-IV, Q-V, R-lll (d) P-IV, Q-lll, R-lI
Ans. (c)

Q.44 A circular area of radius 30 km have 5 rain gauges.

Gauge G |G |G |G |G
Rainfall (mm) | 910 | 930 | 925 | 895 | 905

Using Theissens polygon method, the average rainfall over the catchment is given by
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Ans. (912.5)
G5
A
A1§ 90°
fCTK 2SR N — TN E—, G
4 A, S EG1 A, 3
t
1A,
G2
Area of circle (A) = m x (30)2 km?
A, =30 x 30 = 900 km?
2 —
A=A = A, = A = w:@m%es ki
GA + G A, + G Ay + G,A, + GEA
Average rainfall, p = 122 SAS A
~ 910900 + 481.858(930 + 925 + 895 + 905)
- % 302
= 912.555 mm
Irrigation
Q.45 Identify the CD works in the figure:
HFL ¢
Drainag?
Full supply y Y Pier
i Canal
Canal bottom
(a) Super passage (b) Syphon Aqueduct
(c) Level crossing (d) Aqueduct
Ans. (a)
Q.46 The critical flow condition in a channel is given by, a = kinetic energy correction factor.
o AS aQ? _ Ag
(@) — =% (b) =T
g T; g c
aQ”® A%
(© g T (d) None of these
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Ans. (c)
Froude number, F Y here D = hydraulic depth A
u u ,F = LW = uli = —
r \/g_D y p T
2
%
2 _
= FF = oD
N P 022T _ 022
gA“A QA
For critical condition, F, = 1
= 027; =1
2
2 3
~ @ A
g Te
Now, taking into account, kinetic energy correction factor,
aQ? B is
g Te

Structural Analysis

Q.47 For the frame shown in the figure, all members AB, BC, CD, GB and CH have the same
length L and flexural rigidity El. B and C are rigid joints and A and D are fixed supports.

wl?
Beam CB and CH carry UDL and the moment of reaction at A is s K is .

w kN/m B ¢ c w kN/m
Y Y YY) Y
G L L H

I)>
|
|
|
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Ans.  (##)
w kN/m y c  WKN/m
G : alaa e
L L L H
L i<— Axis of L
! symmetry
—_ ! L
A y D

Distribution factors
2
% (Applied moment)
B4I o
Kec
Y 5

Kea
Imaginary frame

=
A
Joint Member k >k D.F = kiYk
1 2
BA T 3
5 3l
11 2L 1
BC ) 3
End moment distribution
Joint A B c
2|1 _
D.F. 0 3 3
2 2
Bal —wil® | —wl
alance 3 5
com | —w?” -
6
—wi? -wi? | —wi* o
Final end moments 6 3 6
2
wl
Moment at A = ——
6
o=06
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Alternatively,
1t method
w? B wi’
f— 1/ ! | — 2 ——] 2
! l /
— fr— fr—
A
D, =1(e. 6)
0, = f(6p)
— [ ]
Stiffness matrix
4El 2EI
] ]
agr | %%
N
—— | ]
eel 2fl
= | L L
RE=N: AR
L !/ /
Now, [P] = [P,] + [KI[A]
[ w2
. o | 2EI[4 1][6s
= w2 111 4|6,
L 2
wie  8El. 2El
2 ;B¢
wi®  6El
- = TeB (05 =-6¢)
2
0, - wi
12E
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4l _AElwe _wi®

M, = —0p=——"— =

BAT T BT 10 3
M, wi?

MBAz%:T

2"d method
Slope deflection method

T T T
A
2ET 4ET
Mg, = T(2eB+eA) - TeB (1)
2ET
Mg = 7(295 +6¢)
05=-0, due to symmetry
2E1 4ET
Moo = %t =0
Joint equation comliting
wi?
Mg + Mgc = o
6E1 wi?
—05 = ——
/ 2
- 0. = + WP
5 12E1
2 2
M. - 4E1  wi©  +wl

e~ T 128 T 3E

- Mea _ Mga _ wi?
B 2 2  OEr

End of Solution

Q.48 Muller Breslau’s principle is used in analysis of structure for?
(a) Writing the virtual work expression to get the equilibrium equation.
(o) Superimposing the load effects to get the total force response in the structure.
(c) Drawing an ILD for any force response.
(d) Relating the deflection between two points in a member with the curvature diagram.

Ans. (c)

End of Solution
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Q.49 In the frame shown in figure (not to scale) all four members (AB, BC, CD and AD) have
the same length and same constant flexural rigidity. All the joints A, B, C and D are
rigid. The midpoints of AB, BC, CD, and AD are denoted by E, F, G and H respectively.
The frame is in stable equilibrium under the shown forces P acting at E and G. Which
of the following statement is/are correct?

A :H D
P—»—— —————— 1: ——————— ——<—P
E | G
B F c
(a) Slopes at E, F, G, H are zero.
(o) Vertical displacement H and F are zero
(c) Shear forces at H and F are zero
(d) Horizontal displacements at H and F are zero
Ans. (a, c, d)
y
. Mpa
A H: By D
> | &
M,y | .
AB \ : TN Mpe
S SR B
E . G
}/b : ‘K—/MCD
Mea =g SVFt EF
MBC : MCB
y

Shear forces at H and F are zero since it is subjected to pure bending.

Horizontal displacements at H and F are zero since axial deformations are neglected.

At the axis of symmetry, slopes must be zero for the deflection profile to be symmetrical.
Slopes at E, £, G, H are zero.

End of Solution
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