No. of Printed Pages : 4

1

9

CV50031 RolINO. @ wevenveennncennanees
Nov. 2023

DESIGN OF STEEL & RCC STRUCTURE
Friia @ : 3 92 [3tferRam 3 : 60
Time allowed : 3 Hours] [Maximum Marks : 60
A () YEFHATIREG Aeag s
Note : There are three sections A, B and C in the paper.

(ii) 8T CH 97 G&I7 1 & T 10 9T & IR AT | I 9T T 3 H B T
Gl 10 577 TGI8 FHR & Fe7 % 8 |

Answer all the 10 parts of the question No. 1 in section A. Each part carries
one mark and all 10 parts have objective type questions.

(iii) TFT & F 8 yv1 7 @ 58T 6 Iv1 & IT T | F9F F97 3 37 FT & Td
59T 5 T37/50 VsG] § IR o |

Answer any 6 questions out of the 8 questions in section B. Each question
carries 3 marks and to be answered within 5 lines/50 words.

Gv) QT & 6 37 7 @ [T 4 o7 & IR 7T | I 797 8 3 BT & wq
$9T 15 T57/150 I15g] § T/ @ |

Answer any 4 questions out of the 6 questions ir: section C. Each question
carries 8 marks and to be answered within 15 lines/150 words.

(v) Y% GFH & G Fe71 &l HHAR T T & Biford |

Solve all the questions of a section consecutively together.
(vi) @1 TaTen B 3= 517 %) IR 7 313 3rgane & a8 |

Only English version is valid in case of difference in both the languages.

ARE -
SECTION - A
1. () FefaReadww o ardfieT saaa T8 e ¢
(@) ¥ (b) ST
(c) TR (d =
Which of the following is not a compression member ?
(a) Strut (b) tie beam
Y (c) rafter (d) boom

(10f4) P.T.O.
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e T T % ToTu guTelt SIS Sl S ST 8

(@) 5% (b) 15%

() 10% (d) 20%

Effective length of battened column is increased by

(@ 5% ) 15%

() 10% (d) 20%

¥ 12 o1 I 1 IR BT ¢ :

(a) R Hige™ (b) fagig

(c) hed (d) S et

Beam section is selected on the basis of

(a) section modulus (b) deflection

(c) shear (d) all of the above

IS 800 : 2007 % AR ITYUIT N (o) HT T TR T FeE C o fore gm
(a) 021 (b) 0.34

(c) 049 (@ 0.76

The value of imperfection factor (o) as per IS 800 : 2007 for buckling class ‘C’ :
(@) 021 (b) 034

(©) 049 (@ 0.76

TS el a @Ue % wrfied & § g otw § st gt W R whie %
I H srfeeean fopfa 1AM g 2 -

(a) 0.0035 (b) 0.002

(¢) 0.0025 (d) 0.003

The maximum strain in the outer most concrete fibres of compression zone of a
singly reinforced beam is taken as

(a) 0.0035 (b) 0.002

(c) 0.0025 (d 0.003

Tehel Jeferd G B qHId Seei T Siftreha Skt fe & stk &l B =R,
IfE Fe 415 WieT &1 ST o T 2

(@& 4% (b) 6%

() 0.12% (d) 0.04%

The maximum area of tension reinforcement for singly reinforced beam shall not
exceed, if Fe 415 steel is used

(a) 4% (b) 6%

(c) 0.12% (d) 0.04%

Th T H aferd ferehul aTa ohdl fe SmaT @ 2

(a) IEATI (b) B

(c) vafea Fusert (d) 7RI BE &I BT & 90° T
Diagonal tension reinforcement is provided in a beam as

(a) Longitudinal bars (b) Bent-up bar

(¢) Helical reinforcement (d) 90° bend at the bends of main bars
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(viii) IS 456:2000  3TTER Teh T § 372 Jerer 6t gfeera #rm fere 21t 8 ?

(@) 0.15%82% (b) 0.8%¥ 4%
() 0.8%3 6% (d) 0.8%3 8%
According to IS 456:2000 the percentage limit of the longitudinal reinforcement in a
column is
(a) 0.15% to 2% (b) 0.8% to 4%
(¢) 0.8%to 6% (d) 0.8% to 8%
(ix) oY T fowa 8 ghd &
(a) HeeH gRI (b) SHIEH
(c) SATHEA g (d) Ut ot
Short column may fail due to
(a) crushing (b) bending
(c) buckling (d) All of the above
(x) @ | 1 T H T GE T AGTd foha § A a1 M1 =TT ?
@ 15¢ (b) 209¢
() 24¢ (d 309
Lap length in tension members should not be less than :
(@ 15¢ () 20¢
() 24¢ (d 300¢ (1x10)
Qe —
SECTION -B
2. QT I B GHSTSY |
Explain slenderness ratio. ?3)
3. o 37 H seieh whd bl aHETEY |
Explain block shear in tension member. ?3)
4, gt H e fad wIi sETETEE ?
Why are higher deflection in beams undesirable ? &)
5. Egford @ug W Hide feuroft feTRa |
Write short note on balanced section. &)
6. Uehel eford U e o forq wfereet 9 faepla 3@l ! wmems |
Explain stress and strain diagram for singly reinforced beam section. 3)
7. FATrermT s o Eire feoft ffe |
Write short note on development length. ?3)
8.  Twi <l el <TTs Wl THey |
Explain effective length of columns. 3)
9. T ¥ =[TaH ekl I GHIST |
Explain minimum eccentricity in column. 3)

P.T.O.
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e — €
SECTION - C
e ot gt S 300 mm 3 YT TS 550 mm B | SEH 25 mm ST 6] 4 B T
8 8, afe dehie 1 3 M-20 3 el Fe-415 81 1 9t ot Sierkieft et mdl 4 |

A beam whose width is 300 mm and effective depth is 550 mm. In tensile zone of
beam, there are 4 bars of 25 mm diameter. If grade of concrete is M-20 and Fe-415
steel is used, calculate moment of resistance of beam. ()]

1800 kN T R 331 3 e Uk ofg aiehTt RCC Tqwt il SAfvieheat shiford | T 1
STt T 275 m | M-20 318 FhIE AT Fe-415 IS 3 Yeiei 1 YA HIH |

Design a short square RCC column for a factored load of 1800 kN. The effective
length of the column is 2.75 m. Use M-20 grade of concrete and Fe-415 grade of
reinforcement. 8)

e T N STEarhR a R v gl 4 m, e 250 mm 3 el TS
400 mm 2 | $8 W 15 kN/m 1 Qf ¥ o1 61 8 | 58 4-20 mm 61§40 H TS g
saferd TR TRIT & | S YEe 1 AReRedd HIRT | M-20 I Hshie qUT Fe-415 Tiet
1 ST HIRT |

A singly reinforced rectangular beam is of clear span 4 m, width 250 mm and effective
depth 400 mm. Beam carrying an imposed load of 15 kN/m. It is reinforced with
4-20 mm bars of steel. Design the shear reinforcement. Use M-20 grade concrete and

Fe-415 steel. ®
Hafra, = ST a 3t e @Ust i i @ Fueisy |

Explain in detail balanced, under reinforced and over reinforced sections. 8)
ISHB 300 @ 576.8 N/m & 5 ge7a Tar] <61 MTeh{eu a1afia R o8 &l 31 HifT |
Ife T o6l TS 3 m AT 36 QT TR HITAd € |

Determine the design axial load capacity of the steel column ISHB 300 @ 576.8 N/m
having length 3 m and its both end pinned. 8)

T g IR Tl FISE ISLB 450 @ 640.6 N/m H1¢ T 6.0 m STl SeaiTs %1 T |
o qulerT TR SR ® | 9 W 45 fehell =g Wit et 1 wmiefi W w2
(R TR B) | Fe410 € 38T o1 3w Hife | FreferRaa & A sma shife -
A simply supported steel joist ISLB 450 @ 640.6 N/m section of 6.0 m effective span.
Beam is laterally supported throughout. It carries a uniformly distributed load ot
45 kN/m (inclusive of self weight). Use Fe410 grade steel. Find out the following :
(i) b

Shear
(i) s T

Bending strength
(i) Tz

Deflection )]




