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DIPLOMA ENGINEERING - SEMESTER -V « EXAMINATION - SUMMER 2016
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Attempt all questions.

Make suitable assumptions wherever necessary.
Figures to the right indicate full marks.

Each question carry equal marks (14 marks)
Use of IS 456: 2000, SP 16 is permitted.

Use of scientific calculator is permitted.

Assme suitable data if not given.

A short RCC column having size 400 mm x 500 mm is reinforced with 4 nos
of 20 mm dia and 4 nos of 16 mm dia longitudinal bar. Determine the safe
load column can carry if M25 grade of concrete and Fe 250 steel is used.
Determine the lateral tie also. Draw neat sketch.

400 {1l x 500 {1l of 1w wRlAA A5 g5 AR slett 20
ol 4 Aoflaw wal 16 Ml cauistt 4 vollaue] Aoy Slatet Rla
URAA B. sl Holl AAHA GURASH &Ml A 55l s M25 A ¥t

S Fe 250 CILARRA 2L oiss| 525U €13\,

Design the slab for a room having clear size of 3.25 m x 8.0 m. The slab is
resting on 230 mm thick wall and resisting live load of 3.5 kN/m2. Use M20
concrete and Fe 415 steel as reinforcement. Check the slab for control of
deflection and cracking only. Show reinforcement details.

3.25 {l. x 8 Hl of seflair Hiu bRLadl 3Hsll A SloLeet $RA AL 230
o158 uRtadl latdl uR 25Ad B. clfal Als 3.5 kN/m2 Al . slsle
S M20 Ul 1A QS Fe 415 AL HIAL SIgAS2Uet Wal F5[o1ell A $3.
ollauedl Sl2ed ealladl Wy €1

Design a square pad footing for an isolated column 450 mm x 450mm size

carrying an axial working load of 1400 kN. Safe bearing capacity of soil is
200 kKN/m2.Use M20 concrete and steel Fe 415. Check for shear and bearing
is not required. Draw neat sketch.

450 Hl1{l x 450 H1a{l of 11U 4 1400 kN ol SOl ALS HRLAAAL SIAH M2
ARA U g2lotell Slosteset sA Hlotoll UAHA ULRQL &HAL 200 kKN/m?
Al $lsle s M20 Aol Rl s Fe 415 AL 20l2AR el AZdLell As 5220
olgl. AU WU ERL.

A RCC beam rectangular in size 300mm x 500mm effective is singly

reinforced by 4 nos of 20 mm dia bars of Fe 415 grade steel and M 20 grade
of concrete. Determine moment of resistance of section.
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300 13l x 500 {1l of U515 HU LRAA As ol 20 HHl cautstl
AR Uoflaule] Wt §lANoe uAA B. olHe] HINoe g 0f22ox 2.

sisle s M20 wal RNA S Fe 415 A

OR
Design a singly reinforced rectangular beam for a factored moment of 160
kNm. Use Fe 415 steel and concrete M20.Width to effective depth ratio is 0.5.

160 kNm ofl 3528 Ao HI2ell Y21l R AR ollHell Slateset 53
olHell UBlou® Aoll AUURS1RS BLSLE sl USHL AL sl5le s M20 wal

XA S Fe 415 AL

A reinforced concrete beam of rectangular section 230mm x 500 mm is
reinforced with of 4 nos 20 mm dia as tensile reinforcement and 2 nos of 16
mm dia as compression reinforcement at an effective cover of 50 mm on both
sides. Using concrete M20 and Fe 250, find moment of resistance of beam.

230 11l x 500 {1l of USR5 HU LRAA As ollH 20 {1l cautetl
AR Aol 2 Wt SN2 Wal 16 HHl cautx A volla 50t
28 SlANR A3y wAA B. ollHell vl iy wARs1Rs s 50 HIMl ©.
o{lall MR g MReo 2. 55l s M20 e et s Fe 250

Al

A singly reinforced rectangular beam is subjected to a factored shear force of
200 kN. The effective size of beam is 300mm x 500mm.The beam is
reinforced with 1.2 % tension steel. Find the spacing of 2 legged 8 mm dia Fe
415 grade vertical stirrups. Use M20 concrete.

A s YLo1Al 281511 ol U 200 kN ol 352§ 20212 Sl AL 8. ol
USRS HIW 300 HIHl x 500 HlHl . ellost 1.29% 2ot RBAS A Ao
1A 8.8 HlHl caldtetl A Qotaon Rl Ue{l Slateset 521, slgle s M20

WA A S Fe 415 Al

OR
Design for a tension and compression reinforcement for a rcc beam 300 mm
wide and 500 mm deep with a concrete grade M20 and steel Fe 415 at

effective cover of 50 mm on both sides to resist factored moment of 350 KNm.

300 HlHl usloue wa 500 HlHl w515 GLSLE ULl ollH HI2 350
kNm of ¥528 {Aoe Asal scll HI2 33| SoUBAH A 51U

2815l N2 oll Slateset 5. slsle s M20 M WA S Fe 415 AL
A flanged beam has the following dimensions.

Width of flange = 1200 mm
Width of rib = 350 mm

Thickness of slab = 130 mm
Overall depth of beam = 550 mm
Effective cover = 50 mm

Tensile reinforcement =2827 mm?
Concrete grade = M 20

Grade of steel = Fe 415
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Find out the moment of resistance of beam.

As 2l ol ol Aotl MU wRAA B.
$Qooll usloue =1200

Aatell udlous =350 {1l

QAutall eststes = 130 HlHl

ofliell 5t Bustes = 550 HlHl
UUBRS s =50 HlHl

2oUBA Wl SN2 = ¢9 {1
slsle s M20 e WA s Fe 415 A
o{lHo] Aoz A 2o L.

Design a continuous one way slab having three equal span of 4.0 meter each
with the following data.

Imposed load = 3.5 kN/m2

Floor finish = 1.0 KN/m?

Concrete M 20 and Fe 415 grade steel.

4 22 ofl WAURSIRS cutlyetl As Vel AL duol uRledl aet A
Sotlof oA A0Le{l SlALYt 3.

AlBd AlS = 3.5 kN/m2

SAR $lollat = 1.0 kN/m2

sisle s M20 wal W IS Fe 415 A

Design a simply supported two way slab of 3.5 x 4.0 m clear size supported
on 300 mm thick walls on all four sides. Assume live load 3 kN/mz2 and floor
finish 1.0 kN/mz2. Use M20 concrete and Fe 415 steel grade.

Corners are not held down.

Do not check for shear and development length.

Draw plan and one section.

3.5 Hl x 4.0 Hl olt sclla? Hu uRnetcdl wal 1R oty 300 HlHl ol sstes
el €latd UR 25AA 2 A A0Le{l Slateet 5. Alsl ALS 3 kN/m2
Ul AR $loflat 1.0 kN/m2 ALSIsle s M20 U BlA AS  Fe 415 Al
Wil 365 SLGat ol 2flaR el SactuRoe Aotiall As sl ol8l. Wetlol

AUl Aslat ENR.

OR
Design a square isolated sloped footing for a column of size 500 mm x 500

mm carrying a service axial load of 1800 kN. The safe bearing capacity of soil

is 220 kN/m2, Use M 20 and Fe 415 steel.
Check for shear and bearig pressure is not required.
Draw neat sketch.

1800 kN ol aslol Als URlclcdl Ws 500 HlHl x 500 Hla{lott Slead HiRe]
ARYU AU Lot Slosteset 5AHIEL{l UG Ht eUReldet &HAL 220 kN/m?
Al slsle s M20 wal Rt s Fe 415 ALAl2AR et AL Y2AR o1l As
sl algl.aure wgla L.
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Design a two way simply supported slab having 3m x 4m clear size, supported
on 300 mm wide wall on all four sides. Assume live load of 4 kN/m2 and floor
finish of 0.5 KN/mz2.

Corners are held down.

Draw plan of slab.

Use M20 concrete and Fe 415 steel.

3l x 4 {l of sellar Hiu wRtadl aal 1R oitgy 300 HlHl ofl usloll
glalet UR 25Ad ¢ A Al SlsLset 5. clesel ALS 4 kN/m2 wal SAR
lo{l2t 0.5 kN/m2 Gl wRU &¢5 SLGat B A6 Lellat ENRL. Slsle s M20
W R IS Fe 415 Al

Explain necessity of ductility in a building.
HslotHl sSAA1oll 332t AHst Al

(1) Explain development length.
(ii) Explain check for minimum eccentricity for a column.
(iii) Differentiate between singly and doubly reinforced beam.

(i) SAAURE Ao UHNICA.
(i) Sl H2 BUOHL A BSonclloll A5 UL

iii)Alo1cll U socll WSS ollHall cdslald UMl

OR
Explain methods of improving ductility in a structure.

5 ARML s5EllE] Yauraltofl Il AHA Al
(i) For a footing design, show critical section for moment, one way shear and

two way shear by neat sketch.
(if) Explain importance of partial safety factor for material strength and load.
(iii') Explain limit of serviceability.
(i) $EloL Slleet HI2 HAeR, clot A AR ua g A 2llaAR el
slElsc As2lot U2 vligld 131 ol
(i) H3Rlacd da Als Hizetl wellact Al ¥s20] Hecel UMl

(iii) cldle 2 s UERNAAS uns Al
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