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IMPORTANT INSTRUCTIONS

CANDIDATES SHOULD READ THE UNDERMENTIONED INSTRUCTIONS
CAREFULLY. VIOLATION OF ANY OF THE INSTRUCTIONS MAY LEAD TO PENALTY.

DONT'S

1.

Do not write your name or registration number anywhere inside this Question-cum-
Answer Booklet (QCAB).

2. Do not write anything other than the actual answers to the questions anywhere inside
your QCAB.

3. Do not tear off any leaves from your QCAB, if you find any page missing do not fail
to notify the supervisor/invigilator.

4. Do not leave behind your QCAB on your table unattended, it should be handed over
to the invigilator after conclusion of the exam.

DO'S

1. Read the Instructions on the cover page and strictly follow them.

2. Write your registration number and other particulars, in the space provided on the cover of
QCAB.

3. Write legibly and neatly.

4. For rough notes or calculation, the last two blank pages of this booklet should be used. The
rough notes should be crossed through afterwards.

5. If you wish to cancel any work, draw your pen through it or write "Cancelled" across it,
otherwise it may be evaluated.

6. Handover your QCAB personally to the invigilator before leaving the examination hall.
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Section A : Design of Concrete and Masonry Structures

2.1 (a)| A simply supported T-beam is as shown in figure below.

fpe—— 2500 mm ——
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350 mm

Clear span of T-beam = 10 m.

Live load on beam =52 kN/m

Width of support = 500 mm

Grade of concrete and steel are M30 and Fe415 respectively.

Design the shear reinforcement of the beam using the table given below:

7% |1.25[150]1.75[2.00]225[ 25
to(MPa) | 0.71 | 0.76 | 0.80 | 0.84 | 0.88 | 0.91

Use LSM.
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What are the assumptions made in limit state method as per IS : 456 - 2000? Also, show
that limiting depth of neutral axis is 0.48 times of effective depth of the beam if Fe415
steel is used.
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1 (o)

Find the working moment of resistance of a beam section 300 mm x 600 mm (overall
depth) reinforced with 800 mm? compression steel and 2160 mm? tension steel. Use M25
grade of concrete and Fe415 grade of steel.

Assume stress in compression steel as 350 N/mm? and take effective cover as 50 mm in
both tension and compression.

R z2200vw D= 600w ) [12 marks]
dz 6uo- So = 8Sum.
Arc = doomm? A,g% =260 Vi
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1(d)

Briefly, explain the systems of prestressing.
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Q.1 (e) | A box section is as shown in figure below.

1 150mm 1’2’38 vy

150 300 ish 150

2T — 350 —

§ 150 mm

Design the beam as shown in figure for a working bending moment of 285 kN-m using
M25 concrete and Fe415 steel and using limit state method. Consider effective cover for

all reinforcement as 50 mm.
@ Dz 3T+ = 650 Y,
d= €f0u-fb = 6a0M: '
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2 (a)

(i) Design a circular column with helical reinforcement for an axial load of 3600 kN
under service condition. The unsupported length of column is 5 m and the column
is held in position and restrained against rotation at both the ends. Use LSM.

(Use M30 concrete and Fe415 grade of steel)

(ii) What are the differences between working stress method and limit state method of

design?

Jyi- P = 2600 kKN
P = 26o00x1t = SU00 kN -

[15 + 5 = 20 marks]
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Q.2(b)

A simply supported slab is provided as shown in figure. The edges and corners are not
prevented from lifting. Design the slab using I.S. code method.

65 m

|
l *

350

N width of support
Live load = 6 kN/m?2.
Flooring thickness = 80 mm.
Unit weight of flooring = 24 kN/m®.

Grade of concrete and steel are M30 and Fe500 respectively.

T

Fes li 1.2 | 1.30 | 1.40
o, |0.084|0.093 | 0.099
o, 0.059 | 0.055 | 0.051
Also, check the slab for shear. [Given T onin) — 0.29 MPa for M30 concrete]
@ [25 marks]
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Q2 ()

A

A continuous T-beam is used for an effective span of 15 m. Given below are its properties.
*  Flange width = 2000 mm
»  Flange thickness = 150 mm
*  Overall depth =1000 mm
*  Effective cover = 100 mm
*  Width of web = 500 mm
* 10 bars of 32 mm diameter are provided as tension reforcement
*  M25 concrete and Fe500 steel used.
Calculate the ultimate moment of resistance of the T-beam section using LSM.
[15 marks]
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Q.3 (a)| An unsymmetrical I-section is required to support an imposed load of 2 kN/m over a
span of 8 m. Top flange is 300 mm wide and 50 mm thick, bottom flange is 100 mm wide
and 50 mm thick, web thickness is 80 mm with overall depth of I-section as 450 mm:.
An effective prestressing force of 200 kN is applied at 40 mm from soffit of beam at
mid-span. What are the stresses at the centre of span for
(i) prestress + self weight?
(if) prestress + self weight + imposed load?

[20 marks]
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Q.3 (b)

A retaining wall is as shown in figure.

05
Rl B=15°

5m

0.6m
T
0.5m
X

} 12m | | 25m —~

Unit weight of soil = 19 kN/m?.

Angle of repose, ¢ = 32°

Coefficient of friction between concrete and soil = 0.6
Safe bearing capacity of soil = 300 kN/m?.

Use M30 concrete and Fe500 steel.

Check the stability of retaining wall and determine the minimum and maximum pressurg

at base of retaining wall.

[30 marks]
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Q.3 (0)

Explain the reasons for essentially using high tensile steel and high grade concrete in

PSC structures.

[10 marks]
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24 (a)

Design one of the flights of staircase of a school building spanning between landing
beams to suit the following data:

Type of staircase: Waist slab type.

Number of steps in flight =12

Tread, T = 300 mun

Riser, R =150 mm

Width of landing beams = 400 mm

Finished load = 0.6 kN/m

Live load =4 kN/m

Materials: M20 grade concrete and Fe415 HYSD bars.

[20 marks]
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Q.4(b)

e

() What are the reasons due to which the cracks in concrete occurs? Also, explain the
factors affecting the crack width. '

(ii) A cantilever beam of span 6.5 m is having of cross-sections 250 mm X 550 mm.
Check the beam for deflection and lateral stability.
[Use effective cover as 50 mm]

e T {10 + 10 = 20 marks]
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A simply supported lintel beam is to be designed for a clear span of 2.60 m.

Width of support on both sides is 300 mm.

Height of brick wall above lintel is 1.5 m and brick work is 250 mm wide.

Slab of 150 mm thickness is resting on top of brick work and is transferring a line load of
30 kN/m on the wall.

Consider 50 mm effective cover.

Design the lintel using M30 concrete and Fe500 steel.

Check the lintel for shear also and use LSM.

Take ¥, . = 20 KN/m? and yp =25 kN/m?

Design shear strength of M30 concrete
P 1, (MPa)
0.75 0.59
1.0 0.66
1.25 0.71
@ 1.5 0.76
Let dupihn dD Ui [20 marks]
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