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R.1 (a)

&

The composite bar as shown in figure is 0.2 mm short of distance between the rigid supports
at room temperature. What is the maximum temperature rise which will not produce any
stresses in the bar? Find the stresses induced when the temperature rise is 40 °C.

Assume E_=2 x 10° N/mm?; o, =12 x 10°8/°C;

E ,=12x10°N/mm? o, =175 x 10¢/°C

0.;2_11m
Copper
200 mm
20 mm
dia
Steel
300 mm
30 mm J
dia

[12 marks]
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D.1(b)

=

It is needed to blend fine and coarse aggregates to achieve a target fineness modulus
(FM) of 6.5 for an optimized concrete mix.

1.  The fine aggregate available has FM of 2.9.

2. The coarse aggregate, with FM = 7.8, has a stockpile mass of 1538 kg/m>

If 355 kg/ m? of cement is used in the mix, calculate the required mass (in kg/m®) of fine
aggregate to achieve the desired FM of the combined aggregate mix.

Alsmgﬂy explain how fineness modulus of an ag_gregate is determined and why its
control is important in concrete mix design?

[12 marks]
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Q.1 (c) | Determine the size of weld required to resist a factored load of 150 kN.
Assume Fe-410 grade of steel and shop weld.

) 150 kN :]Qtjgm,@ Looel .

<200 mm 100 mm
Y

T

E E= LQ-D't Boo— o

% = R $58mm
\ [12 marks]

=z STIH2 mm
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R.1(d)

A post tensioned concrete beam of rectangular section is 250 mm wide and 450 mm
deep. The beam is prestressed by two cables of area 510 mm? each, which are initially
prestressed to 1500 N/ mm?. The eccentricity of the cables is 90 mm throughout the length
of the beam, the span of the beam being 8 m. Ignoring all losses find the deflection at the
centre when the beam supports its own weight.

What would be the deflection at the centre when the beam has an imposed load of
15 kN/m and there is a 20% loss in prestress. Concrete weighs 24kN/m3. Modulus of
elasticity for concrete is 40 KN/ mm?.
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Q.1 (e)| A thin semicircular bracket AB of radius R is encastered at A and has at B a rigid arm BC

3
vertical deflection at the load is &

of length R. The bracket carries a vertical load W at C as shown in figure. Show that the

, where EI is flexural rigidity of the bracket.

[12 marks]




C not
uestion Cum Answer it/
MADE ERSY Question CumA Booklet | Page 9 of 75

<§V= f (WRw49) x(Rees) - {0  ckeRis
E2

doet s jzéfg}ds. @
EL




MBDE ERSY Question Cum Answer Bookiet | Page 10 of 75

Do not
write in
this marg

Q.2 (a)

(i) Enumerate the factors affecting rheological properties of fresh concrete.

(i) What is pozzolanic action? Classify pozzolanic materials. Discuss various
implications seen on application of pozzolana in cement concrete.
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0.2 (b)| An open square water tank 5 m x 5 m x 3 m deep rests on firm ground. Design the side
walls of the tank using approximate design method. Use M20 concrete and mild steel
reinforcement. The permissible stresses are as follows:
0,4, =7 N/mm?
6, =115 N/mm? (near water face)
o,=125 N/mm? (away from water face)
[Use 18 mm ¢ bars and nominal cover i—2_5__r:r__'1m]
Also provide 10 mm ¢ bars for bottom 1 m height of wall.
i e
Detailing not required.
[20 marks]
0 IMFN ij
E m%xg . jfs( Appeoiy W
02,( 180
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2.2 (c)

Check the suitability of laterally supported beam ISLB 350 @ 495 N/m of effective span

6 m for the following data:
Grade of steel: Fe410
Maximum bending moment: M = 150 kNm
Maximum shear force: V = 210 kN

Check the beam for:

* Shear capacity

* Bending capacity

*  Web buckling at support

» Web bearing

Properties of ISLB 350 @ 495 N/m are as follows:
Depth of section, h =350 mm

Width of flange, bf= 165 mm
Thickness of flange, tf= 11.4 mm
Thickness of web, = /-4 mm

Radius of root, R=16 mm

Moment of inertia, I, =13158.3 x 10* mm*
Plastic section modulus, Z= 85111 x10® mm® = 32
Elastic section modulus, Z, =78L9% 10° mm?
Stiff bearing length, b =100 mm

No need to check for deflection
For buckling curve, (c)

k/r 70 | 80 | 90 | 100
fa(N/mm?) | 152 | 136 | 121 | 107

e 165 ——4

7 1 de
250 T
i I
e .
L

T W % W "3\&&”3& :‘[ﬂ?m@ ?@@qb:
N

W | 5o Kt\]n'\,

\/(/L/: DaDKN

[20 marks]
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2.3 (@) [ A column AB fixed at the ends carries a load of 8 kN on the bracket as shown in figure

below.
A
rea—— fz7/
3m 3
> i)
c 0.5m - gK'\'l
] — =1 Hkn
| 20 kN 2. ™
| i U
B 7

Using slope-deflection method,
(i) Plot the bending moment diagram.
(ii) Plot the deflected shape of the column.

iy N
{1{ W]SKN\’D é

[20 marks]

Mx2(3¢3-5) Hin "3 (3x2-5)
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Q.3 (b)| (i)

(ii)

-

A3
\o b1 @

oy

Briefly discuss the following terms:

1. Scrap value

2. Salvage value

3. Book value

4.  Annuity

5. Capitalised value

A slender column is of length L and is built-in at its lower end and free at its upper

end. Find the first critical value of the compressive load P.

[10 + 10 = 20 marks]
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Q3 (c)| (i) Thelongleg of ISA 200 x 100 is connected to gusset plate by 22 mm diameter rivets
in two rows, with gauge space of 75 mm and staggered pitch of 50 mm, as shown in
figure. Determine suitable thickness of the angle to transmit a pull of 350 kN.
Take 0, = 180 N/mm?.
| a
__________ St U
g =75mm : E , i
***** LS
[ S
' ' EE : c
50 mm 50 mm 50 mm
(ii) A single angle ISA 100 mm x 100 mm % 8 mm is connected to gusset by means of

three bolts of 22 mm diameter at pitch of 80 mm c/c in one line as shown in figure.
Find the tension carrying capacity of the angle section for the following cases,

1. Gross section yielding

2. Net section rupture

Take f, = 410 MPa [Use LSM]

T Gusset

S Co v DU A | el
60] : ] K (> qT P ISA100x100x8

N )

: : " x Bolt 22 mm diameter in 24 mm hole

1400 80 . 80 .« 40

[All dimensions are in mm]

[10 + 10 = 20 marks]
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Q4 (a)

(i) Evaluate the natural period of vibration for the structural system as shown in figure
below, when L =4.0 m, E = 22000 MPa, [ =12 x 10# m*, K=40 kN/m, m = 20 kN.

H
a=075L [ o=t
| =
i £ A

(i) What assumptions are made in simple theory of bending?
[15 + 5 = 20 marks]
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(i) What are the essential rules to be followed while drawing a network diagram in
project management? Explain with the help of neat sketches the common types of
errors that can occur in a network diagram.

(ii) Write short notes on the following:
1. Soundness of aggregates

2. Alkali-aggregate reaction
[10 + 10 = 20 marks]
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Q.4 (o)

(i) A 20 storey R.C. framed building has plan dimensions 15 m % 30 m. Height of the
building is 70 m. Estimate its fundamental period of vibration if the building is

(i)

1. unbraced i.e., without any masonry infill
2. braced with infilled brick masonry wall

Design a lintel over a 2.5 m wide opening in an industrial shed wall as shown in
figure below. The thickness of wall is 40 cm, height of opening is 2.75 m and eaves
level is 6 m above the floor level. Use M20 mix and Fe415 steel. Unit weight of masonry
is 19 kN/m®. Check for shear and development length at support are not required

and detailing also not required.

[Take base angle of imaginary triangle = 60°, unit weight of RCC = 25 kN/m?]

e o R -
| { | |Brick Masonry l

| | | | | |
| l 1 | | i

| I AP [« o
T ey [

| | T LLinteI L |
| | 2750 mm B |

‘ 2500 mm

Lintel over door opening

_T'

[6 + 14 = 20 marks]
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Q.5 (a)| With the help of a neat and well-labeled sketch, explain the macrostructure of a tree

trunk as seen in cross-section. Discuss the significance and function of its various
anatomical components.
[12 marks]

&

/

/@ﬂ%ﬁ

B et e
S MP{S f,z ;"rf{—fuﬁ 4’0‘0%

Heon Woool s —>  Wouol [k /Tjwﬁ% R

3 Dod .
R ﬁf) J’ﬁ fef‘}olfm’am

G wood s Not % Word TS ?Z 53%006
T 0 1, Tongince Gootfef Tt

@m@m}w —> 4qu0wd
! 4(3?/61 (—% ‘bn\!;&’l:

o Sk,
QU/ fq —> fofeet Tinden o xlenel
cfﬂm@ e Tomp, h%a“g ‘\qusﬂk e .




Do not

MBDE ERS%Y Question Cum Answer Booklet | Page 42 of 75 g’i‘:‘:’j;‘rgin

A steel shaft ABC, of constant circular cross-section and of diameter 70 mm, is clamped
attheleftend A, loaded by a twisting moment of 5000 Nm at its midpoint B, and elastically
restrained against twisting at the right end C as shown in the figure. At end C the bar
ABC is attached to vertical steel bars each of 15 mm diameter: The upper bar MN is
attached to the end N shaft of ABC of diameter 70 mm and the lower bar PQ is attached to
the other end Q of this same horizontal diameter as shown in the figure. For all materials E
= 200 GPa and G = 80 GPa. Determine the peak shearing stress in bar ABC as well as the
tensile stress in the bar MN.

P
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Q.5 (c)

Derive an expression for the horizontal thrust developed at the supports of a three-hinged
parabolic arch of span I/, when the abutments are located at depth k, and h, below the

crown. A concentrated vertical load Wis acting at the crown of the arch.

Vg (L) + Hg U,'.-LQ = WL

BMac=e ¥ Ve - Haxh=o

[12 marks]

Mg b, 7

}D \1 Alboxve
Lﬁ; (h;) LL>+ Ply bk ) = wL‘

H@,[%{' b,—hm
) —“'eﬁ%‘

J

HE) =

WL :
[L‘LL L_)[ L,] b
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Q.5(d)

R [\h+ |

Wi

Enlist the methods of management of a large construction project in civil engineering.
How do we have control over various activities from monthly and daily point of view?
How is the schedule updated ? o

Medfodes |
. Cattal P Method ->z}f% 1
« PERT , 4ERT te =

Q

60164 exnyen b 3
7 Jotsqd oIyl Aoy
* TQNOTKB(?E’;;ODQY% %
% M Awwm

[12 marks]
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of steel is Fe415. Take f, = 351.93 MPa.

My= 2 Knm

M Ry 2
l«l, ]CVEOL

= 03&y Jox D Sax Bo0-

e
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7@-{- = Oqg,[.) -t :7%{—2_2 1S 18344 mrr\:j'

@ \ﬁt # K50

A reinforced concrete beam of rectangular section of size 250 mm x 550 mm overall
depth is to be designed for a factored moment of 225 kKNm. Compute the reinforcement
required if the effective cover is 50 mm. The concrete mix to be used is M20 and the grade

[12 marks]
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Q.6 (a)

(i)

(if)

uﬂ_s-i Q.L,s]@ A&—: o.gqﬁy@&

= [’35 93— 0-'15)(19] QSC,: EFEYS ¢ 22313

o= Stpetm]

e T (s

1 2 1x.
i & 29 o4 = 4&@
leg g edl |
i w & ¥ /N—[-—- " 259
Sk O
&3 T Gy

<—3Bo —

For the simply supported beam as shown in figure, determine the deflection and
slope at point B.
(Take I =2 x 10 mm?*, E = 2 x 10° MPa.)

15 kN 30 kN

. I
A@|@|@_@__

I 10 m | 10 m——= f+——10 m—|

A rollel steel 60 mm x 40 mm section is shown in figure and a transverse shear
force of 50 kN is acting on this section. Plot the shear stress distribution across
the depth of the section and mention the value of shear stress at distance 10 mm,
20 mm from top fibre and maximum value of shear stress.

i £y

20 mm 10 mm

;

20 mm

+

20 mm

'

et 20 mmate—-m
10 mm

10 mm
Cross-section of beam

[10 + 10 = 20 marks]
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6(b)

(i) Derive the following relations for the limit state design of a balanced rectangular

RCC beam:

1. Depth of the neutral axis, x, = 0.479 d

2. Limiting BM, M, = 0.138 f, bd*

3, Steel area, A, =478 x107*f, bd.
Where,

Width of beam = b

Effective depth of beam= d

Characteristic strength of concrete = f, MPa
Characteristic strength of steel = 415 MPa
Characteristic elasticity of steel = 2 x 10° MPa

(ii) A RC beam has an effective depth of 500 mm and a breadth of 350 mm. It contains
4-25 mm bars in tension zone. If f, = 25 N/mm? and fy =415 N/mm?, calculate the

shear reinforcement needed for a factored shear force of 350 kIN.

1004,
bd
1, N/mm? | 0.29 | 0.49 | 0.64 | 0.70 | 0.74

Qa5 05 |10 | 125 1.5

[10 + 10 = 20 marks]
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6 {(c)

For the given project in the following table, determine:

1.
&
3.

Critical path and standard deviation.

Probability of completion of project in 24 days.
Time duration that will provide 98.8% probability of its completion with in time.

Activity Time duration (in days)
Optimistic (£,) Most likely (£,) Pessimistic (£,)
- 3 4 5
- 2 3 4
- 6 7 8
= 5 9 13
- 8 9 16
- 2 7 12
Standard normal distribution table:
Z 20 [ 223 | 22 [ 23 | 24 | 25 | 26 | 27 [ 28
Probability | 97.72 | 98.21 | 98.61 [98.93 | 99.18 | 99.38 | 99.53 | 99.65 | 99.74

[20 marks]
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.7 (a)

(i) Draw the influence line for the bottom chord member ML (the member in the second
panel from the left).

b_)é"
\(A 60° 60° G
S M L K J A
}-—5 m i Sm IF* 5m } 5m I 5m }

(ii) In two mutually perpendicular directions, the normal stresses are 600 N/mm? and
300 N/mm?, both tensile. The corresponding complementary shear stresses acting in
these directions have an intensity of 450 N/mm?, as illustrated in the figure.

300 N/ mm?

450 N/mm? —4—

450 N/ mm?

600 N/ mm? + 4|— 600 N/ mm?

o

300 N/ mm?

Determine the normal and tangential stresses on the two planes which are equally
inclined to the planes carrying normal stresses mentioned above.
[12 + 8 = 20 marks]
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7 (b)

A concrete beam with a single overhang is simply supported at A and B over a span of
8 m and the overhang BC is 2 m. The beam is of rectangular section 300 mm wide by
900 mm deep and supports is uniformly distributed live load of 3.52 kN/m over the
entire length in addition to its self-weight. Determine the profile of the prestressing
cable with an effective force of 500 kN which can balance the dead and live loads on
the beam. Sketch the profile of the cable along the length of the beam.

[20 marks]
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.7 (c)| Compute the flexibility matrix with reference to the indicated coordinates

{5—_\‘ Al
Y (2)
6y ‘j K. (2)

} I—' |
E 1

[20 marks]
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Q.38 (a)

BMD for beam is given below. Draw loading diagram and shear force diagram. The
beam is simply supported with overhangs on B and C.

24 kN-m

20

[20 marks]
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Q.8(b)

For the beam as shown in figure, compute the ordinate of influence line for R, at 1 m
——— 4
interval. Assume EI of beam is constant.
A B &
— Ay Ay
|« 6 m } 5m |

A &
e
b%_ffed“ @ h=0
e do 2k X
Looed e —

[20 marks]
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8 (c)

(i) Enumerate the advantages of high-strength friction grip (HSFG) bolts. Mllustrate
and explain the load transfer mechanism of HSFG bolts with the help of a neat and
labeled sketch.

(ii) A load ‘W’ is supported by a propped cantilever resting on a simply supported
beam as shown in the figure. Assuming that plastic moment of the simply supported
beam is three-quarter of the cantilever beam, evaluate the collapse load.

[8 + 12 = 20 marks]
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