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SECTION "A"
[20 Q. x0.5: 10 marks]

Encircle the appropriate box.

Lapped splices in tensile reinforcement are generally not used for bars of size larger than _.[]18mm []25mm []30mm []36mm
If A is fiffection al arcaof a prestressed rectangular beam provided with a tendon prestressed
by a force 'P' t}nough its centroidal longitudinal axis, the compressive stress in concrete is

[ ]P/A t larp I lPt2A I lzttp
High strength concrete is used in prestressed member

[ ] ro overcome high bearing stresses developed at thE en,crs

[ ] To overcome bursting stresses at the ends
[ ] To provide high bond stresses

t I All of the above

4. As a general rule the slope ofpitch of a staircase should not be more than
[ ]38" t lss

-@

a
J

I 12s'. [ ]45'

5. A foundation is classified as shallow foundation when depth of the foundation is
[ ] Less than its length [ ] equai or less than its width
[ ] more than its length [ ] -br" than its width

d,',h 6' The maximum strain in the tension reinforcement in the section at failure shall not beless thanqt{.ir'

L13+0.02 t)ry tr+o+o.oo2 tr-r+o.oz
7 ' The allowable axial load on a short RCC column with helical reinforcement is given by _.t ] 0.4 ocrAg + (0.67 o,, -0.4 o.r) A,

| )0.446 ocrAe + (0.75 o, -0.446 o..r) A,
[ ] 1.05 times [0.446oa.As+ (0.75 o, -0.446 o.r) A,]
[ ] 1.05 ttmes [0.4o.pA, + (0.67 o, -0.4 o,t) Ar]

8' A singly reinforced concrete rectangular beam of overall depth 450 mm and effective cover 30
mm with Fe500 grade steel will be considered balanced section if the depth of neutral axis is

as per IS 456:2000.

| 120r.6 mm [ ] 193.2 mm | 1222.6 mm [ ] 187.32 mm

9. According to the IS 456:2000, for a continuous beam of span 6000 mm, the minimum depth of
beam preferred to be adopted would be _ mm.
[]130 [)23s t]300 n8s8



10. In limit state design of concrete for doubly reinforced beam, if characteristic strength (o.1) of
concrete is 30 MPa then the stress in the concrete at compression zone (o"") will be 

- 
Mpa.

[]13.38 []8.e2 [120.07 t]10
11. In normal environment the crack widths should not exceed _ mm.

il0.1 []0.03 il0.3 n3
12. As per IS 456:2000, the short term modulus of elasticity of M25 grade concrete in N/mm2 can

be assurned to be:

l)27386.13 []22360 []2Ss00 []2s000

13. As per IS 456:2000, there may be conditions for continuity or discontinuity of two way
slabs with torsion at comers.

n8 ll2 II4 ile
14. The stress-strain curve for concrete up to elastic yield point will be in the shape of_.

L l^gzagtlne [ ] parabolic line
[ ] nearly a straight line [ ] semi-circular line

15. In flange beam design, when (D/d) <0.z,then it is assumed:
[ ] that depth of rectangular portion of stress block is greater than that of the flange.
[ ] that depth of rectangular portion of stress block is less than that of the flange.
[ ] that depth of rectangular portion of stress block is equal to ys.

[ ] that the neutral axis lies in the web.

@_

@

16. Flanged continuous beams are designed only for
[ ] curved sections

[ ] steel with mild steel
tItl

support end moment
mid span moment

17. The side face reinforcement in beams is to be provided if the depth of web exceeds
[]500mm []700mm []750mm |1000*rn-

18. HYSD Steel area for distribution bars in a one way slab of overall depth 125 mm will be

llttzst-' []150mm2 []t20mm2 []1500mm2

19. The main reinforcement in RCC continuous beam is provided at _.
[ ] top fibre 1 I Side nbre
[ ] bottom fibre I J top and bottom fibre

20. FIow many legs are provided along the Y-Y axis in the column shown in figure?
l, 12 il3 il4 []6
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SECTJON "B"

' Candidates are-required to give their answers in their own words as far as practicable.
' Use of Code IS 456:2000, Design Aid (SP16 for column and doubly ieinf. beam) and

IS 1343:1980 is allowed.

' Missing data may be assumed suitably. ?et?il drawines.shguld be provided wherel,erp..gru*. All th. d.rigor *g to b. dqp. in,li.it rlut" *.lhod

l. a) A rectangular beam section is 300 mm wide and 450 mm deep for a simply supported case.
Tension steel provided is 4-16 Q. Find the position of the neutral axis, the lever arm, forces
of compression and tension and the safe moment of resistance if the concrete grade is M20
and the steel grade is Fe4l5. 1r*Iirir*ffi

b) A beam 250 x 
150 ryT of span 15 m is post tensioned with a pre-stressing force 1500 KN,

at an eccentricity of 100 mm below the CG of beam. Determine loss oiprestress due to
Creep, elastic shorting and Shrinkage. Take M25 concrete. No of cables 7 with 6 mm dia.
Creep coefficient = 1.5 and Fe415 steel. t5I

2' Design a reinforced concrete column 450 mm by 600 mm subjected to a service axial loadof 1500 kI'{, and service moments of 120 k}.{m and 90 klrtrm about the longer and shorter
dimensions respectively. Adopt M20 grade concrete and Fe415 grade steel. Lateral ties are
NOT to be designed.

oR t6l

Calculate the shear resistance at s.ection xlx and y-y of the given beam (Fig. 1) having
width 300 mm and_effective depth 450 mm. Take thl grade of c-oncrete as M20 and grade ofstimrp steel as Fe250. Adopt Fe415 grade longitudinafsteels. 

t6I
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3. A T-beam (flanged) RC floor system consists of 120 mm thick slab supported by beams of
3m center to center. The effective width and depth of web 300 m x 580 mm as shown (F ig. 2).
Main reinforcement consists of 8 bars-2O mm 0 of Fe 415. The grade of concrete is M20. Find
the moment of resistance of T beam if it is simply supported over a span of 3.6 m. t6]

xu 1620 mm

120 mm

580 mm

Fig.2

Design a rectangular isolated footing of uniform thickness for RC column bearing a vertical
load of 600 kN and having a base size of 400 x 600 mm. The safe bearing capacity of soil may
be taken as 120 klr{/m'. Use M20 concrete and Fe415 steel. Check for one way and two way
shear is compulsory. t6lr,suoR \:tr-
Design a dog legged stairs (fig.3) for an office building in a room measuring 2.8 x 5.8m
clear. Vertical distance between the floor is 3.6 m. Width of flight is to be 1.25 m. Allow a
live load of 3 k}tr/m'. Use M20 concrete and Fe415 steel. Assume the stairs are supported by
230 mm thick walls at the end of outer edges of landing slabs. Checks are not required. t6l

123 11
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Fig. 3

Design a doubly reinforced rectangular beam simply supported at both the ends. The clear
span between the supports is 5.6 m. The beam carries a service imposed load of 24 lN/m and
superimposed dead load of l6lOI/m. Use M20 concrete and HYSD Steel of Fe4l5 for tension
and compression reinforcement. 

t6]

Design a rectangular slab (supported on its all four edges) over a class room of size
4.8 m x 6.2 m. Two adjacent edges are discontinuous and the remaining two edges are
continuous. A finishing surface of cement screed and punnin g of 20 mm slall be piovided
over the slab. The slab shall be used as a class room floor (adop appropriate live load). Adopt
M20 concrete and Fe415 steel. It is necessary to check for deflection of the slab. lOt
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