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L1 (a)

Two wires AB and BC have original length 1.5 m and 2 m and diameter of 20 mm and
35 mm respectively. These wires are made of a material with the stress strain behavior

as shown in figure.

Stress o (MPa) — 4o

E

001 003
Strain (mm/mm) —

Determine the elongation of wires AB and BC after 120 kIN load is applied.

[12 marks]
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1 (b)

A simply supported beam is resting over an effective span of 14 m. If effective width of
flange is 1500 mm. Calculate area of steel required for balanced a factored bending
moment of 1000 kN-m. Use M30 grade of concrete and Fe415 grade of steel. (Use LSM).
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.1 (c)| What are ceramic materials? List some of their properties.
[12 marks]
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Q.1 (d)

1) (

A prestressed concrete beam with a rectangular cross-section of 250 mm width and 500
mm depth spans 10 m. It carries a live load of 10 kN/m in addition to its self-weight.
The beam is prestressed using a straight cable with a cross-sectional area 1800 mm?,
stressed to 750 N/mm?. The cable is positioned 150 mm above the soffit (bottom surface)
of the beam. Determine the shift of the pressure line from the centroidal axis at various
distance from the support, providing values specifically at 0 m, 1 m, 2 m, 3 m, 4 m and

5 m from the support.
Assume y_= 24 kN/m?®, [12 marks]
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Q1 (e)

A built-up column consists of three ISWB 450 @ 0.794 kN/m connected effectively as
shown in figure to act as one column. Determine the safe load carrying capacity of built-
up section if the effective length of column is 4.25 m.

y! vt

Properties of ISWB 450 @ 0.794 kg/m are as follows:

Area = 101.15 cm?; /,, = 35057.6 cm®; /,, = 1706.7 cm® t,, = thickness of
web =92 mm;fy = 250 MPa

Slenderness Ratio 10 20 30 40 50 60 70

Permissible stress in
axial compression in 007
MPa, (fy = 250 MPa)
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Q.2 (a)| (i) A bar of square section is used as a beam so that the plane of bending is parallel to
the diagonal. The side of square is 2 cm. The shearing force at a section is 16,000 N.
Determine the formula for shear stress at a distance 'k’ from the top. Calculate the
value of shear stress at neutral axis and magnitude and position of maximum shear
stress.

(ii) A vertical steel bar 15 mm diameter, 1.4 m long is provided with a collar at lower
end. Find the maximum weight W that can be dropped through a height of 95 mm
over the collar, if maximum permissible tensile stress is 150 MPa. Use E = 200 GPa.

[14 + 6 = 20 marks]
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W2

.2 (b)

S el S D R e
i%; ['q*d = (H%)-]

rectangular beam as an example.

(if) Design a circular column with a diameter of 400 mm, reinforced with helical
reinforcement, to safely carry a working load of 1200 kN. Use M20 grade concrete
and Fe415 grade steel. The column has an unsupported length of 3 m and is effectively
held in position at both ends but is not restrained against rotation.

Provide the necessary design calculations, including gross area, check for short
column criteria, minimum eccentricity, and reinforcement detailing as per the limit
state method.

[6 + 14 = 20 marks]
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P2 (c)

WL

(i) Show the operations involved in the manufacturing of clay bricks using a flow chart.
Describe the various steps involved in the preparation of brick earth.

(ii) What are the factors that affect the selection of construction equipment? Describe
briefly each of them.
[10 + 10 = 20 marks]
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3 (a)
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Analyse the portal frame as shown in figure by slope deflection method. Assume all
members possess identical flexural rigidity EI

D
S5m
B
15kN i G
3m
5m
A

[20 marks]
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Q.3 (b)

(i)

(ii)

Explain Non-Destructive Testing (NDT) in concrete. Describe the working principle
and procedure of the Rebound Hammer Test. Also mention its suitability and
limitations.

Find the reinforcement for an RCC column for the following particulars:
Size of the column : 450 mm % 450 mm

Concrete mix: M25

Grade of steel: Fe415

Factored load: 2500 kN

Factored moment: 180 kNm

Arrangement of reinforcement bars: On four sides

Diameter of bars used: 35 mm

Nominal cover: 50 mm

Use the chart given below.

Compression with bending, reinforcement distributed equally on four sides.

14
E ! I A= 415 Ni/mm*l/D = 0.15
S p— D— [
T :--.i.-n: =PbD
2 T B I
_l_ :. L] .I. L] .:
—l g t dt— |
i—-_ Axis of
) bending —
o =
| —
()’Eifj,-
|
0.3 0.4

[10 + 10 = 20 marks]
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Q.3 (c)

(i)

Explain briefly the concept of shear lag effect in beams. As per IS 800:2007, under
which conditions can shear lag effect in flanges be neglected? Also, mention the
factors that influence the shear lag effect.

Design the shear reinforcement in a tapered cantilever beam of span 3 m, having a
section of 250 mm effective depth and 300 mm width at the free end and 550 mm
effective depth and 300 mm width at the support as shown in figure below. The
beam has to support a factored uniform load of 80 kN/m, including its self weight.
Assume an effective cover of 50 mm, M25 concrete and
Fe415 steel.

300 mm
300 mm v 5#25 2#}25

i 250
mm

[d

550 mm

: B

[ 3m. {

Design shear strength for M25 grade concrete.

1004,
bd

TC(N/mmz) 0.64 | 0.70 | 0.74 | 0.78

1001 254 .50 1,75

[8 + 12 = 20 marks]
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D4 (a)

(i) A beam fixed at both the ends is subjected to a uniformly distributed load w per unit
length on its right half portion as shown below. Determine the collapse load if the
beam is of uniform cross-section.

Take: Plastic moment capacity = M,

I - w/ unit length | -
. | |f

I } 1 I

(ii) Show that the shape factor for the hollow circular section as shown in figure will

LS o
e (1—k4) whnere, K = o

[12 + 8 = 20 marks]
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0.4 (b)| Three wires AD, BD and CD having the same cross-sectional area and of the same material
support a load W as shown in figure. Determine the tension in the three wires. Show
also that the horizontal movement of D equals one-seventh of the extension of BD.

} 4m 4 225 m —=

[ 20 marks]
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Q4 (9

Draw the influence line diagram for forces in the members U,L,, U U, and U,L, of the
frame as shown in figure and find the maximum forces developed, when uniformly
distributed load of intensity 40 kN/m, longer than the span moves from left to right on
bottom chord (Neglect the self weight of truss).

L, u, L u, U U, u,
L
I L, L, 5 7
f 6@4m |

4m

[ 20 marks]
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Section-B

Describe the Slump Test for measuring the workability of concrete. Explain the test
procedure and write the interpretation of results.

Ny Test ku{ \Dmk‘tﬁ‘w

[12 marks]
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Q.5 (b)

29

The intensity of resultant stress on a plane AB as shown in figure at a point in a material
under stress is 800 N/cm? and it is inclined at 30° to the normal to that plane. The normal
component of stress on another plane BC at right angles to plane AB is 600 N/cm?.

600 N/cm”
. 1 .
800 N/cm’
30°
|a
Determine the following:
(i) the resultant stress on the plane BC,
(ii) the principal stresses and their directions.
faan o [12 marks]
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A three-hinged parabolic arch of span 30 m and rise 5 m carries a load whose intensity
uniformly varies from 20 kN/m at the crown to 40 kN /m at the ends. Find the bending
moment, normal thrust and radial shear at a section passing through arch vertically ata
distance of 7.5 m from the left end.

40 KN/m 40 kN/m

[ 30m
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Rodicd thion
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Q.5 (d)| AnR.C.C. beam, 200 mm x 400 mm (effective depth), is reinforced with 3-16 mm diameter
bars of Fe 415 steel. Determine the ultimate load inclusive of its self-weight which the

beam can carry safely over a span of 5 m. (Take M20 grade of concrete)

[12 marks]
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Q.5 (e)

=57

Two cover plates, 10 mm and 18 mm thick are connected by a double cover butt joint
using 6 mm cover plates as shown in figure. Find the strength of the joint. Given M20
bolts of grade 4.6 and Fe 415 plates are used.

Consider first shear plane passing through shank area of bolt and second shear plane
passing through threaded portion of bolt.

(Strength of tacking bolts are not to be considered in the design.)

6 mm cover plate : .
Packing plat
18 mm plate = r‘|—| — Py FEERET ;Oe .
S \‘ i'l/u /7 AVllllllllllh”‘TI/I/IIfllllllﬁ?ﬂllllllllIIIIIIIIII/ 2 HEIER p ate
| [
= el h= LL_{— Tacking rivet
6 mm cover plate ;
! 40
® ® E ® ® T °
i 60
® © | o ® -}
i 60
i X
® { o
@ : ® ® 40
f
| 40| 60 | 40]
(All dimensions are in mm)
[12 marks]
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JQ-6 (a)

Table below provides cost and time estimates of seven activities of a project:

Activity | Time estimates (weeks) | Direct cost estimates (Rs. in thousands)
(i) Normal Crash Normal Crash
1-2 2 1 10 15
1-3 8 5 15 21
2-4 4 3 20 24
3-4 1 1 i 7
3-5 2 1 15
4-6 5 3 10 16
5-6 6 2 12 36

1. Draw the project network corresponding to normal time.

minimum additional cost. (Indirect cost (in thousands) = Rs 5/week).

Determine the critical path and the normal duration and normal cost of the project.
Crash the activities so that the project completion time reaches to 3 weeks, with

[20 marks]
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Q.6 (b)| (i) Describe the following tests performed on building stones:
1. Hardness test

2. Water absorption test.

3. Acid test

(ii) Briefly discuss the use of lime in building construction. Describe the various field
test for lime.

[10 + 10 = 20 marks]
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D.6 (c) | Determine the force in the members of the frame as shown in figure. The sectional areas
of the members in square millimetre of each member are indicated in brackets.

A (900) B
60 kN —» -
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Q7 (a)

AVEREY )

Determine the tensile strength of an angle section ISA 150 x 115 x 8 which is connected

to gusset plate for the following cases:

150
e e

te—115—= i

B P

L—— 11
150

(i) Yielding of gross-section
(if) Rupture strength of critical section
Use Fe410. For ISA 150 x 115 x 8, A = 2058 mm?.

b

W) Boyed e

%}\_Qg_& — e Cﬁa"\

(All dimensions are in mm)

[20 marks]
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7 (b)

A timber bearn 100 mm wide and 200 mm deep is to be reinforced by bolting two steel
flitches each 150 mm by 12.5 mm in section. Calculate the moment of resistance in the
following cases: (i) flitches attached symmetrically at the top and bottom;
(ii) flitches attached symmetrically at the sides. Allowable stress in timber is 6 N/ mm?.
What is the maximum stress in the steel in each case? Take E, =2 x 10° N/mm? and E, =
1% 10* N/mm?

[20 marks]
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Q.7 (¢)

A3y

(i) Write short notes on the following artificial pozzolanas used in concrete:
(@)  Silica fume
(b)  Rice husk ash
(i) What is analysis of rates? Explain its purpose and also describe the factors affecting
the rate analysis:
[10 + 10 = 20 marks]
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8 (a)

Find the support moments, reactions and draw BMD for the continuous beam as shown
in figure by moment distribution method.

(Take EI = constant)

20 kN 20 kN 5 KN
B E pase e |
| i \ D
f—1m-— 3m Im-—fs—2m —+1m—

= 4 m 3m

[20 marks]
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Q.8 (b)) (1) Two angles 90 mm x 90 mm % 8 mm transmit a tensile force of 250 kN. The angles

are connected to the gusset on either side by welding. Design the joint if size of the
weld is 6 mm and allowable shear stress is 102.5 N/mm?.

(i) Write short notes on assessed value and sinking fund.

(iii) A building fetches a net income of Rs. 16000 per year for the next 60 years. What is
the value of the property? Assume that the land lord desires a return of 8% on
capital and sinking fund to replace the capital is also to be taken into consideration
at 8%

[10 + 5 + 5 = 20 marks]
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Q.8 (d)

AM =

An R.C.C. beam 230 mm % 500 mm effective depth is subjected to a factored moment
of 200 kNm. Find the flexural reinforcement required. Use M 20 concrete and Fe 415
steel.
Take effective cover as 50 mm
Stress in compression steel {f, ) N/mm?
Grade of Steel &/d
fy ON/mm?) 0.05 0.10 0.15 0.20
250 217 217 217 217
415 355 353 342 329
500 424 412 395 370
550 458 441 419 380
[20 marks]
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