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DIPLOMA ENGINEERING - SEMESTER-V « EXAMINATION — WINTER - 2014
Subject Code: 350601

GUJARAT TECHNOLOGICAL UNIVERSITY

Subject Name: Design of Concrete Structure

Time: 10:30 am - 01:30 pm

Instructions:
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(b)

(b)

(b)

Attempt any five 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, Design Aid SP — 16, and IS — 875 are permitted.

Answer the following:
1. Define limit state. Explain the types of limit state.
2. Explain over reinforced section and balanced section.
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3. Explain and differentiate singly R.C. Beam and Doubly R. C. Beam with

sketch.
Answer the following:
1. Define and explain development length.
2. Define and explain characteristic strength of concrete and steel.
3. Explain and clear cover and effective cover with sketch.

Find M R of a singly R C beam of 300 X 500 mm (effective) depth, reinforced

with 4 — 20 mm @ bars. Use M 20 and Fe 415 grade materials.
Design a doubly reinforced beam 300 X 550 mm (effective) depth in section
subjected to a factored moment of 400 KN m. The effective cover for the tens

ile

and compression steel are 50 mm and 40 mm respectively. Use M 20 and Fe 415

grade materials.
OR

Find M R of a doubly R C beam of 300 X 600 mm (overall) depth is reinforced

with 4 — 20 mm @ bars as compression steel and 6 — 20 mm @ bars as tension

steel. Take cover of 50 mm on both sides. Use M 25 and Fe 415 grade materials.

Determine moment of resistance for T beam with following dimensions.
Width of flange: 2000 mm Thickness of flange: 100 mm
Effective depth: 450 mm Width of web: 250 mm
Tension steel: 4 No’s — 25 mm @ bars

Use M 20 and mild steel materials.

A short RCC column of size 300 mm X 400 mm is reinforced with 6 — 20 mm &
bars as longitudinal reinforcement. Determine safe load can carry. Use M 20 and

Fe 250 grade materials. Also find the spacing of lateral tie and draw required
sketches.
OR

An RCC beam of 300 mm X 500 mm deep is reinforced with 4 — 16 mm @ bars

as tension reinforcement reinforcement of Fe 415 grade steel at an effective
cover of 50 mm. Design shear reinforcement, if beam is simply supported ove
m span and subjected to U D L of 15 kN/m. Take M 20 grade concrete.

ré

An RC column of size 400 mm X 400 mm size carries an axial compressive load

of 1200 kN. Design isolated sloped footing for column and neat sketch showi

sectional elecation. Use M 20 and Fe 415 grade materials and SBC of soil as 200

kN/m?. Check for one way shear and two way shear only.
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Design and deaw two way simply supported slab of clear span 3 m X 3 m with
following details. (No checks required)
Supported on 300 mm thick walls on all four sides.
Imposed load: 3.0 kN/m? Floor finish load: 1 kN/m?
Corners are not held down Materials grade: M 20 and Fe 415
Design a simply supported one way slab for an effective span of 3.0 m to carry
total factored load of 9 kN/m?. Check your design for cracking and defalcation
control. Use M 20 and Fe 250 grade materials.

OR
Design and draw one way continuous slab having three equal effective span of 4
m each to resist imposed load of 4 kN/m? and floor finish of 1 kKN/m?. (No
checks required) Use M 20 and Fe 250 grade materials. Take y¢= 1.5
Design the one way simply supported slab for the room of the office building of
3.2 m X 9.2 m with following details. Check your design for cracking and
deflection only.
Supported on 300 mm thick walls. Imposed load: 2.5 KN/m?
Floor finish: 1 kN/m? Materials grade: M 20 and Fe 415

Discuss the methods of improving ductility in RCC structures.
Draw plan and sectional view of a dog legged stair case for following data.
1. Stair cabin: 5000 mm X 3000 mm
Cabin walls: 350 mm thick
Landing: 1200 mm X 3000 mm on both sides
Risers: 12 no’s of 150 mm each
Treads: 11 nos of 250 mm each
Main reinforcement: 12 mm @ @ 120 mm c/c
Distribution steel: 8 @ @ 200 mm c/c
Thickness of waist slab: 170 mm
Thickness of landing slab: 130 mm
OR
Explain the ductile detailing of RCC column as per IS — 13920.
Draw neat sketch of the cantilever retaining wall in detail.

CoNoORrLD

*kkkhkkhhkkhkik

asUcll

ysl. 1 A o{lAell ol 1L

1. ldle Reoll cavan Ul Aot Ystl Al
2. AHAAL MAR RS Aol WA AQUS As2Aol
3. Al 2R Al ol wal secell R A ol uHestcll Aol

dstald wgcl W& AU,

ol ol Aol welloll WL

1. SaduNee Qoo{l caltual Al Ul

2. WA AR sloslell 325230Els WUl cauvaul il unHesA

3. scllaR saR A FEsEla saAR wgl WA Anestell Aol dslald
AUl

ysl. 2w As 300 HlH{l X 500 HlHl (Reu818) GsieSall Aotell R Al ol

2/4

07

07

07

07

07
07

07
07

09

09

09



Ust.3 ¥

.3 A

Usl. ¥y A

4 oot 20 Hl{l ot uollan Y3t Slar Al Aoll ottt yuf Nl M 20 wal
Fe 415 Jsqf Hal3lact aluRl.
As 300 {1l X 550 LIl (RUuRsIRS) Gsiall sHcll R Al ofluui
400 SlofH{l ofl 3528 Yol Al Al Aoll SlBLESat 5. 2o2lot WA Sl1Y2el
Aot UUBRS scAR UofsN 50 HM{l ual 40 HHlof AL M 20 4 Fe
415 Jsef HElad clurl.

Al
As 300 HIHl X 600 HIHl (5c&t) GsiEall soicll 2R Al ofluui 4 oo
20 {1l oti uollanw 502t Aol A 6 olot 20 Ml ot ollau
2o2lol AlatHl {3 8l dl Aol otdet Yyl M. 202Uot Wl SLY 26t
Aol WS s 50 HHlo] Al M 25 Ua Fe 415 Jsaf Hil3lacd
cluRl.

(1Al flotdl cto 2l ollne] atat Yol 0.
sAuo{l udlouss: 1000 Hll s@logo{l Gsies: 100 {1+l
WARSRS GsLes: 450 Hll Aole(l udlouss: 250 H{lHl

4 o9l 25 Hlal oli vollaw 2020t Hlotul
M 20 QSq] Slogle Wal HIESEs Wldoj HERlad aturl
As 300 H{IH{l X 400 Hlal ot stiotl wRARA sldanl 6 oot 20 Hal
ol Aol Aeyslatdt elaunl y3a dla dl A el Yrelld Rk ¢
A3 A M. M 20 Aal Fe 250 sof HElact cluRA. doll Agd aleq]
AL e sletell [Qotdar ugdl €L,

ual
As 300 HI{l X 500 HlH{l GsieFotl MRUR olli 4 olot 16 Hl il
oflal 2oolot Alotil Fe 415 Asotl 50 HlHlotl sar uR 33t B. AWl
AEL 2sAd oflu 6 Hler dalSall wal Aol UR 15 Slo3y/Hl ol
AU ARl R @l 8. Al Aof Al2AR WHRAAUR SIRBISl 5A. M
20 ASqj Slosle cluRl.
As 400 HlHl X 400 HlHl ol uRURA SlAAmHi 1200 Slo3) ol wella
Elel MR AL B, Al wSANARS AU g2lLoll Sloaget 531 2ugdlel
Hldl. M 20 ol Fe 415 5] HAlIlaAA clu wal ULl Yelld @R
Usal sclloll &Hdl 200 $lo3/HlZ AL $5c cot A AR e g A
Aar U As 5.

As 3 Ul X 3 Hl ol Wl o{lAetl WU cltow g A AUEL 25AAL QA
Sl 531 gl €RL (818 Asoll 32 otell)

AR ologA 300 HlHlell Elaict uR 2sada ®
3/4

09

09

09

09

09

09

09



. ¥

Ud. v

Ald Als: 3 Slogy/H2 AR slollat: 1 8lory/ {12

Wl 865 SLGet atell HERlAG A)s: M 20 Aol Fe 415

s 3 Hloll UUBRS AollSoll VA cot A ULEL 25AAL AL UR SE 9

$lod) /ol 3528 etk cldl Al Aol A WAstell SlAESat 52A. SlRBLESalal

55101 Wal SlgAsActHl A5 A M 20 Al Fe 250 NSof HlFlact AUl
Al

s 4 Hloll WUA/SIRS AGllEoll Wal AR UL YRl clot A 5ElogAAU

AL UR 5A 4 S/ {2l clSal Als A 1 Slo3)/HlPell SAR $loflal

AR Al A Aol A Avell Slaagat 531 wugcdl €RL (518 Asoll 32

ot2l) M 20 U Fe 250 Jsaf HElact AWURl. yi=1.5 Al

s 5ALletl 3Hall 3.2 Ul X 9.2 Hl oll W o{lAoll HIW cltow ULEL

2sAcl col A WAstell SlaSat 5A. SlAlSaal 350l M SlsAS2AAHI

As s3.

300 H{ldloll €lanet uR 2salda & Ao Als: 2.5 Sloy /12

AR slollat: 1 $lory /12 HEl3lAA s: M 20 e\ Fe 415

AR g5yl 95Elclldl Yruratell [@Au A uxesAl.
(1 Ae{l ([AoLl cltou SloL Ads €LER MR Wellol WA As2at ) IR
1. €leR ¥ollot: 5000 {1l X 3000 {1l
2. 30{lat €lauct: 350 Hll ostsies
3. dslotef Hu: 1200 {lHl X 3000 HlHl ol iy
4. watlawsll Gslet: 150 HlHl Gslatail 12 watella
5. wolawell ue: 250 {ldl 11 ue
6. Yul Yoclat: 12 Yl cauatl uollaw 120 Hlllatl iR
7. dldRel yodet: 8 HlHl cautati Aollaw 200 HlHlotl it
8. lSletl utousll Qstes: 170 Hl
9. Qoslotatl el Gstes: 130 {1l
udal

Wl U A AR sletd] 1S — 13920 YAl sselsSet Sleclol el

o Sodlcllar ARSo{lol Reauet w2 Aullauell [@Qotdl ealladl 2ugdl €121

*kkkhkkhkhkkikik

4/4

09

09

09

09
09

09
09



