Seat No.:

Subject Code: 2350601

Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING - SEMESTER -V « EXAMINATION - SUMMER - 2018

Subject Name: Design of Concrete Structures

Time: 10:30 AM TO 01:30 PM

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 only simple calculator is permitted in Mathematics.

English version is authentic.
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Answer Following:
(i) Define Limit State and its Type
(if) State IS 456 provisions to check the slab for Cracking
(iii) Find Development Length of 16mm Dia of Fe415 steel if used in
compression. Use M20
(iv) State Partial Safety Factor for Concrete and Steel

ol Aol allol L

(i) dldle Reoll cauval AU wad Aol YsLR %LU

(ii) AL FSOHL USIRACUL HISell 1S-456 oll ol U

(i) 16 Hl{l calldell Fes15 Rl oll Aol eonguHl atuaHl uad Al
A Urllaell Sacdunee dules WA M 20 clluR

(iv) slgle Aal Wl ol UAHAL s LUl

Answer Following:
(i) Find minimum Tension steel area of Fe415 for beam 300 x 500 mm
effective
(if)  Find minimum Tension steel area of Fe415 for Slab having D=150 mm
(iif) Find minimum Compression steel area for column having 400 mm Dia
(iv) State IS 456 provision to find effective span of Simply Supported Beam

o{lAall scllol AU

(i) 300 x 400 HlHl AURs1Rs olli M2 Fe415 ASaf ofoliH dlUc
¥l Aotsn Nl

(i) D =auo Hlaloll RAGL MR Fe415 JSa] ofaleti RUA RElAo]
aosn k.

Gii) ¥00 Hl{l calloll SlAH HIR ofoiviH £wlRl RlAe] AAsn K.

(iv) el A 2siact ollHoll HURSIRS dUON Ul HI2 IS 456 «ll
(a1 suual.

Design a Square Column to carry axial factored compression load of 950 kN.
Use M20 , Fe 415, Assume 1% Compression Steel.
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950 kN oll 5522 wellal elol elR dgot s31 2% Aal ARU SIAAHs(l

SlALESet 5. M 20 WA Fe 415 cllU. £6llRl ¥l 1% R,

Design an isolated slope footing under a square column 350 mm x 350 mm
which carries axial factored compression load of 1000 kN. Consider S.B.C of
soil = 200 kKN/m2. Use M 20 , Fe 415. Check the footing for One Way Shear
only.

350 x 350 Hl{l AR S\AH 1000 kN oll 3522 wellal elel R adal
52 8 . %l HIElAl ACUHA IR adel sRcllo(l alHdl 200 kN /m? 8l
Al slanell (1A @l atow watell Slotefet 5. M 20 Wal Fe 415

clURL WA $5cl clot A laui UsIAL

OR
Draw longitudinal section elevation of Single flight stair. Show necessary data
regarding Going, width of Flight ,Landing width , Th. Of Waist slab , Tread ,
Riser , Main steel & Distribution steel in sketch.

Rold sclEfe €lER of Aleyslad Asat AAlA2let ERL dall A
ELERq] OUETAL , eleRe(l USlOUE |, Aoslolell USloUE , A2 WAotell

HSLES , 2655 Al ATRRaA MU Al Yul el Slgloyaet WEctoll
lotl eallal.

Find Moment of Resistance of beam 230 mm x 415 mm effective , if it is
reinforced with 4 Nos. of 12 mm Dia. Use M 20, Fe 250
230 x 415 H{lHl w5128 HIU Ul ollH 4 Nos. 12H{lHl il

RlAell ulottd scUHl JAA B . M 20 3al Fe 250 ol GUl20L 531
o{lioll ottet Yol el 0l

Find Tension Steel area for a beam 300 mm x 500mm effective to resist
factored bending moment of 100 kN-m. Use M20 , Fe415

300 x 300 #/x] AUAERS MU LRl olli 100 kN-m o 3522 otMet
Yol asel 531 245 A M dRQua WElet of Axgn A M 20 wal Fe 415

aluRl.

OR
Find Limiting Moment of Resistance and Limiting Steel Area for 250 mm x
500 mm beam. Use M25 , Fe 500

250 x 500 Hl{lott ofli e lllot oot yul atHdl wal Il

RXlA Aasn . M 25 3l Fe 500 cllURL

Design Simply Supported Slab having effective span of 3.0 meter. Consider
L.L= 2 kN/m? and F.F= 0.75 kN/m?. Use M20 , Fe 415. Do not check the slab
for shear. Show design details in neat sketch.

3.0 Hl2R ol wWARBRS auo ol UEL A 2s1ad QAo ol Sleieat
5. Pdd MR =2 kN/m?2 el $AR glollal GR = 0.75 kN/m? Al M

20 Aol Fe 415 cllU. WA o laRHL ust™cloll %3 otel. SlosteSat
52 (QoLcl ety vuglaul ealal.
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Find spacing of 8 mm Dia 2 legged stirrups of Fe250 Grade to resist factored
Shear Force of 125 kN. The beam is 230 mm x 415 mm effective. The beam is
reinforced with 0.8 % tension steel. Use M 20

125 kN %522 sclaeln dgel sall M2 8-l callyall Fe250 Jsall 2
AL RWRWell Sllgat 5. ollie] wARS1RS U 230 x 415 Hll ©.

old 0.8% dlla WA gl Bl scUHL WAA B, M 20 cllURl.
Find tension steel area for a flanged beam to resist factored bending moment
of 130 kN-m. Consider bf=1800 mm , bw=250 mm , Df=140 mm , d=400
mm. Use M20 , Fe 415

130 kN-m  of 3522 oiHot Yol dset 531 2F A MR dQud ¥Eld o

Aasn sA% ollH 12 . sAo olHHi bf= 1800 HlHl |, bw= 250

L, Df=140 Ml , d= 400 Hl:{l A. M 20 wA Fe 415 cwual.

OR
Design a floor slab having effective dimension of 3 m x 3 m. . Consider L.L=
2 kN/m? and F.F=1.0 kN/m? Use M20 , Fe 415. Provide torsion
reinforcement at corners. Do not check the slab for shear. Show design details
in neat sketch.

3.0 HleR x 3.0 Hle? oll AUURSRS HIU clil SR QAL SleSat
5. ®ad MR =2 kN/m? A SR slollal @Rk = 1.0 kN/m2 cl. M
20 Aol Fe 415 clUR HRI GUR 2lelat Wl Y5l QAna 2llaui

Ustaloll %32 otel. SloleSel s (Aol ety wuslAml g2l

Draw longitudinal section elevation and plan of three span one way
continuous slab having each effective span of 3.1 meter. Assume support
width 230 mm , D of slab= 125 mm and long span= 8.0 meter. Assume
necessary reinforcement.

QL UL cloU clot A $3loyAA A HIR Ay Slotct AsUal
AAlA2let Wl ellol EIRL. WGl E8 WAWIRS U0 3.1 Hl2R 8.
AU ol usloues 230 Hldl AL Qotell D = 125 HlMl wal cicll sunl
8.0 Hle: Al 33| 25502 il Aal,

Find necessary steel area for a beam to resist factored bending moment of 220
kN-m. The size of beam is 250 mm x 500 mm overall. Assume effective cover
50 mm. Use M 20, Fe 415

220 kN-m of otiol Yol asat 831 A% A M2 oluui 33 Eld of
aotsn . oflief st 1w 250 Hll x 500 HlHl B.uu81R8 AR

50 Hl{l AL M 20 ual Fe 415 awual.

Explain methods of Improving Ductility in RCC structure.

AR, Al A psuHl 552 Al el Hizell S el
OR

Find moment of resistance for a beam 230 mm x 450 mm effective if it is
reinforced with 942 mm? in tension and 402 mm? in compression. Consider
effective cover to compression steel as 50 mm . Use M 20, Fe 415
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230 x 450 H{l{l AURs1Rs WU YAl oflH dRlaHl 942 mm 2 U
EGURLHL 402 mm? bellL ottt sl WA 8. uL ollHell oMot
Yol el el e6lRl ollyy wURsRS saAR 50 H{l{l Al M 20 ua Fe

415 cluRl.

(1) Find steel area to resist factored bending moment of 70 kN-m for a beam
230 mm x 400 mm effective using M 20 , Fe 415. Use Flexure Table of
Design Aid SP-16 only.

(i) Find steel area to resist factored bending moment of 169.28 kN-m for a

beam 230 mm x 400 mm effective using M 20 , Fe 415. Use Flexure Table
of Design Aid SP-16 only. Assume d' = 40 mm.

(i) 230 x 400 H{l AARs1Rs HIU YpdA olH 70 kN-m %52 olMel
Yol cgat 52 ©. Al ol W2 M 20 wal Fe 415 ol SlxBESal

AYS S P -16 oll $A&R 2ol GUlAL 53| %33 Eletd Axsn
.

(ii)230 x 400 HlHl w8128 WU YRalAl ¢llH 169.28 kN-m 3522
otHol Yol cgot 52 B. UL 6l HZ M 20 WA Fe 415 U

SlaeSat ASS S P -16 oll sAR 2oicdall GUlaloL 53 33| ¥lco]
aotsn . d = 40 {Hl AL
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