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GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING — SEMESTER - 6 (NEW) - EXAMINATION - SUMMER-2022

Date :31-05-2022

Subject Name:Design Of Reinforced Concrete Structures

Time:10:30 AM TO 01:30 PM

Total Marks:70

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic.
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Answer any seven out of ten. £l 515U Uldl sxalsL LU,
Define: (1) Characteristic Strength (2) Characteristic Load

e UL (1) AlElBls distd (2) dlalbls ;R

Write partial safety factor for steel and concrete.
51e512 i 2214 W12 AAIHAL 245 (514 Q.

Write different grades of steel used in R.C.C.
R.C.C Hi GuAIaMi w1adL [A(aH 22ld41 As quil,

Calculate flexural strength for M 25 grade concrete.
M 25 sl si5l2-il seaee w22 gk,

Write maximum and minimum percentage of steel for beam section as per IS.

IS H6¥01L 6i[H HIZ HSTH i AedH 22]de] HIY Qv

Write equation for width of flange for T beam.

2l ollH 112 seoy<il uslos »oL dvil,

Write the factors on which shear strength of concrete depends.
sleglaedl (212 2224 21225241 uRonl @u,

What is minimum eccentricity for column as par 1S?

IS 46¥01L 5I4H HIZ A4 Gesegldld HIY sy BlAl

Define development length and write formula for calculating development
length.

daduHez dodlsedl vl dvil daduiez douls diEdld U quil,

Which are different types of stirrups used in beams?

OHHL 5L 5L U512l 2204l GUALL 21 £9?

Explain Under Reinforced, Over Reinforced and Balance sections.
22 55128, VUAL 5128 i 6l AsUA [A AHMA.

OR
What is the difference between singly and doubly R. C. Beams?
(iarel] oilH, 244 016l oilH, A2l dglad 24,

For a limiting section 230 mm X 350 mm effective, determine the following.

1) Depth of N. A. 2) Total compressive stress and total tensile stress
3) Area of steel. Take M25 grade concrete and Fe415 steel.
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230 HlHl X 3uo #HlHl <l dlHlZ[a 28898 Wiz (1) dzza 43l GlslS (2) 54 elot
UAoL 24 54 ALRLW[AoN 42l (3) 22ld-] axsn iHlL MU A 5i5l2 vid Fewau
2214 dl.

OR ,
Determine development length for 20 mm ), Fe4l5 grade steel bar in
compression. Take concrete grade M 20.
20 HIHL @ Al Fewau L ul0vil eotoiml li dl dadusez douls 2Hl. sie5l2 48 M20
<Th
Assingly R. C. beam has effective dimensions 230 mm X 350 mm is reinforced
with 3 nos 20 mm dia bars of Fe250. Find out moment of resistance of the beam
if M 20 grade of concrete is used.
230 HlHl X 3uo Hlul vi5125 HiuAL 215 [Rard] suz. «l. ofldd 3-20 4l G -l
Fexuo 2Zladl ustldd 524 9. oyl M2o A siglz-l Gualol s2a1Hi 2l G4 dl
Of|Hell AAZIHHEL 21,

OR
Calculate limiting moment of resistance and area of steel for a singly R. C.
beam section 200 mm wide and 400 mm effective depth. Use M 20 concrete
and Fe 415 steel.
200 HlHl ygion 14 woo HlHlHl mu25125 Gl d1adl Radl iz, 2l ofld w2
12101 Hin 2 21 22l g0 2lEl M2o U 51512 ¢4 Fewau 22ld [l
Design a singly R. C. beam of rectangular section with effective depth equal to
twice the width of the beam to resist a factored moment of 120 kN.m. Use M
20 concrete and Fe 415 steel.
120 (54l <l 3528 MMz 12 [Radl ofluedl &t s2l. ofluedl 21425125 Glald
oflHell s2di uionss el Al Mz o U 5i5l2 214 Fewau 22l Al

OR
Design an R.C.C. beam simply supported over an effective span of 5 m and
loaded with UDL of 30 kN/m including self weight. Use M 20 concrete and Fe
415 steel.
s AIEL <ld 2594l ofluedl 21425135 210 U HL AL €9, dedl UL U0 GUR ofludl
Yldledl Aoy Alsd 30 54, /HlAl AnlAdld cuz ol 9. ofludl deidq s Mzo
A3 51512 vid Fewau 224 al.

Draw neat sketches both plan and sectional elevation of a R.C.C. staircase with
reinforcement detailing.
R.C.C.<ll 2dl&lcl 205102 [229a Ao el i A5 HAeldad oiad-d]l 29269
2115(d 213,
OR

Explain cover to reinforcement.
WelglAH 2, 592 YHMAL,
Find moment of resistance of a T beam for the following data.

1) Flange width = 1500 mm 2) Web width = 230 mm

3) Overall depth of beam = 600 mm 4) Effective cover = 50 mm

4) Depth of flange = 150 mm 6) Main steel = 4- 16 mm @ bars
Use M 20 grade concrete and Fe 415 steel.

{124l Ml uzedl 21 oflHel viazisHE 2ol
1) sdsy<l usious= 1uoo HlHl ) Qo ugiond= 230 HlHl
3) ollH<l 5@ Gisid= < oo HIHl ¥) 2125125 592= uo Hl4l
u) sdor<l Glaid= auo HlHl <) Yoo 22la=y-1< HlHl O
M20 U3 51512 w14 Fewau 22ld Aruzl.
OR
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A 230 mm X 530 mm rectangular beam section is reinforced with 5-20 mm &
bars as tension reinforcement and 5-16 mm @ bars as comp. reinforcement with
effective cover of 50 mm on each side. Calculate moment of resistance if M 20
concrete and Fe 415 steel is used.

230 Ml X u30 HlHl Al 12892 HR1AdL 245 6{lHd U-20 HIHL G Al Aol u(neu 2144
U-1% HIHL G <l 2101 A0 42 WoilAd 526 9. i dzg 2iuR5125 592 Uo HlHld .
QB AL M0 Ug 51512 21 Few 1u 2214 dluzl,

Find moment of resistance for a rectangular beam 300 mm X 550 mm overall
if it is reinforced with 5-22 mm @ bars as tension reinforcement and 3-16 mm
@ bars as comp. reinforcement with effective cover of 50 mm on each side.
Use M 20 concrete and Fe 415 steel.

300 HlHl X uuo HlHl 5@ Gl 4ziadl o{lHedl 244204948 QAL oflud u-2.2 HlHl
D <AL dleL Al 2id 3-1% HIHL O AL siot Ul 42 UoAldd 536 69, i dRs HURSIRS
5942 U0 HIHl 69, 21140 2L M2 o U 51512 214 Fer 1u 22l 41U,

OR

A singly R. C. rectangular beam of size 300 mm X 500 mm effective is
subjected to factored shear force of 180 KN. The beam is reinforced with 1.25
% tension steel. Find spacing of 2 legged, 8 mm dia, Fe 415 grade vertical
stirrups. Use M 20 concrete.

300 HlHl X uoo HlHld p1u25125 2113692 HRAAAL 215 202 Ul GUR 10 [54, 1 5528
Sdd M1 1ol 89, oflH 1.2 % 22lagl uoildd 5324 9. ¢ HlHl O L Fewau 22la-l
ol uofl 22l Al 521 M2o A3 51512 Alul,

Calculate main steel required for a rectangular doubly reinforced beam section
300 mm X 600 mm effective to resist a factored moment of 400 kN.m. Take
effective cover to compression zone as 40 mm and tension zone as 50 mm.
Use M 20 concrete and Fe 415 steel.
25 oo HHL X < oo HIHl 2125125 HIY HR1AdL otd] Uz, L. ollH uR woo (544
il 5523 HiH<2 @l 69, Yoo 22ld ] oadzl 530 elot ds<d 2iUR51R5 592 wo HIMHl 1
ALBL d2ge] 24225125 592 Lo I3l £9. M2 o U 51512 214 Few 1u 2214 aluzl.

OR
Design tensile and compressive reinforcement for a R.C.C. beam 250 mm X
500 mm to resist factored moment of 250 kN.m. Use M 20 concrete and Fe
415 steel. Draw sketch of cross section of beam. Cover on both sides 50 mm.
2u0 HlHl X uoo #HlHldl ofln Guz 2u0 (5 Hl l 5528 HiH2 @13l dl £lot e AR
dzgell 22lal oAzl 520 M2o U 51512 21 Few1u 22l arul. oflu-l sugee-l
215(d oelldl. vid 425 592 wo HlHl 4l

What is torsion reinforcement? When torsion reinforcement is provided in two
way slab? What quantity of steel is required to resist torsion at corners of slab?
21U A 2512 2128 97 2 A LAGH 21RUA W) A51AH2 UL HSAUHI 2L 9?7 MBI
BUR 5261 UHIBIHL 21234 W 451AH2 HSAUHI 21D £9?

OR
What is the difference between one way and two way slab?
Al A 20, 2 2 4 240 429, 4 A5l £9?
Design a simply supported one way slab for an effective span of 3.2 m to carry
total factored load of 10 kN/m?. Use M 20 grade of concrete and Fe415 steel.
Draw detailed sketch. Check for development length is not required.
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3.2 Hl AL 24235125 L 2 10 [5/H] Al 5528 AR HIz AIEl dld 2594l aq 9
201l B9 530 M2o U 51512 2 Few AU 22la AUzl SadUH2 dotlsl Asl
ox33 <44l

OR
Design a continuous one way slab having three equal span of 3.5 m each with
the following data. Imposed load = 5 kN/m?, Floor finish = 1 kN/m?. Use M 20
grade concrete and Fe 415 steel. Checks are not required.

3.5 Hl <l LUl AR UL HIZ s<Eleay 2doidl Rl 52U dRule dls= U
(5e/41* dal sdiz [slaa= 4 [5p/Hl 2l M2 o U 51512 i Fewau 22ld alul.
Ase{l 032 2l

Design an isolated slopped footing for a square column 400 mm X 400 mm for

an axial load of 1100 kN. Use M20 grade concrete and Fe415 steel. Take S.B.C.
of soil 180 kN/m?. Draw sketches.

oo HIHl X woo HlIHl HIuAL 21 1100 [5 Al R Al 5241 5144 HI2 BUHAIE2S
s2ladl i 530 M2o Ug 5152 24 Fewau 22la aruzl. HiZl-l Hizpeudl 1<o
(527412, 2u5(a o1l

Design a simply supported slab for a room of 3 m X 4 m clear span supported
on 300 mm thick wall on all the four sides. Assume live load 4 kN/m? and floor
finish 0.75 kN/m?2. Use M 20 grade concrete and Fe 415 steel. Corners are not
held down. Draw detailed sketch.

3 4L X o #l Al &lvvil a0l 421941 24 300 HIHL 2 2laid uz Higl < 25qal 34
H12 2aotedl dridd 52U alda dls= ¥ 5ey/Hl2 dal sdiz [Blaa= o.ou (54412
Il M2o Ag 5i5l2 24 Ferau 22la Azl vl syssiid <l 29269 susld
SRTETR

Design a circular R.C. column to carry an axial load of 1200 kN with helical

reinforcement. Use M 20 grade concrete and Fe 415 steel. Sketch the
reinforcement details.

1200 [5e4Al 2062 AUR A 5391 HI2 SAsa 2es1hH-2 A0 s1aHdl oAl 52,
M=20 U3 5i5l2 21 Few1u 22ld aruzl. susld s,

A short R.C.C. column of 400 mm X 400 mm is reinforced with 4- 22 mm @
and 4- 16 mm @ bars. Determine load carrying capacity of column if M 25 mix
and Fe 415 steel is used.

w00 HIHL HIuAl 2is AR 251 5144, w-22 HIHL O i -1 HIHL G <L uollusl
U, 52a €9, oyl M2U U 51512 21 Few 1u 22laedl AuR19 24 Sl dl MIRAS

EHAL UIAL.

Design longitudinal and transverse reinforcement for a column 300 mm X 450
mm to support an axial load of 1500 kN. Use M 20 grade concrete and Fe 415
steel.

300 HHL X wuo HlHl L slad 1uo0 (54, <l AR A 52 89, 22la] omazl s2i.
M=20 g 51512 244 Ferau 22l Aluzl.
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