Seat No.:

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING - SEMESTER-V « EXAMINATION - WINTER 2013

Subject Code: 350601

Subject Name: Design of Concrete Structure

Time: 10:30 am - 01:30 pm

Instructions:
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Attempt all questions.

Make suitable assumptions wherever necessary.

Figures to the right indicate full marks.

English version is considered to be Authentic

Use of I.S. 456-2000, Design aid (SP-16) and 1.S. 875-1987-Part-1 and
Part-2 are permitted.

(@ 1. Define limit state. Also mention types of limit state.
2. Give difference between singly R.C. beam and doubly R.C. beam.
3. Explain the minimum eccentricity of R.C.C. column. Also write the
minimum  and maximum % of longitudinal steel and minimum
numbers of bars in rectangular and circular column as per IS 456.
(b) 1. Define clear cover and effective cover. State minimum cover to
reinforcement for slab, beam and column.
2. What should be maximum spacing of main and distribution bars in
slab?
3. With sketches explain balanced section and under reinforced section.

(@ Design a short square RCC column that can carry axial compressive load
of 1500KN, also design longitudinal steel and lateral tie. Use concrete
grade M 20 and Fe 415 steel grade. Use minimum % of steel. Draw sketch
with all reinforcement details.

(b)  Design a simply supported slab for 3.2 m x 9.2 m size. It is resting on 300
mm wall and resisting live load of 2.5 KN/m?and floor finishing load 1
KN/m? Use M 20 concrete and Fe 415 steel grade steel. Check depth as
per deflection criteria and cracking. Draw sketch with all reinforcement
details.

OR

(b)  Design a one way continuous slab having three equal span of 3.5 m is
supported on 300 mm wide walls . Take live load of 5 KN/m?and floor
finishing load 1 KN/m? Use M 20 concrete and Fe 415 steel grade. (no
checks are required)

(@) Design atwo way simply supported slab, supported on 300 mm wide walls
on all four sides. Clear dimension of slab is 3.0 m x 3.0 m. Assume live
load as 3 K/m? and floor finish as 1.0 KN/m? Corners are not held down.
Use M20 concrete and Fe 415 steel grade. Check for cracking only. Draw
sketch with all reinforcement details.

(b)  Find tension and compression reinforcement steel area required in a R.C.
beam 300mm x 600 mm to resist factored moment of 325 KN.m Take
effective cover as 50 mm on both faces. Use M20 concrete and Fe 415
steel grade.

OR

(@) Design a two way simply supported slab, supported on 250 mm wide walls
on all four sides. Clear dimension of slab is 3.5 m x 4.0 m. Assume live
load as 4 Kn/m? and floor finish as 0.8 Kn/m?. All corners are held down.
Use M 20 concrete and Fe 415 steel grade. (no checks are required)

(b)  Asingly reinforced rectangular beam (300x600) mm with 3 bars 22 mm
dia at an effective cover of 30 mm. Its effective span is 5 m. Use concrete
grade M 20 and Fe 415 steel grade. Find allowable live load on beam.

(@  Design asquare pad footing for an Isolated column 500 mm x500 mm
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carrying a factored axial load of 1400KN, bearing capacity of soil is

180KN/m2,Use M 20 concrete and Fe 415 steel grade, Check for cracking

only. Draw sketch with all reinforcement details.

Determine moment of resistance for T beam with following dimensions.

1. Width of flange: 1500 mm.

2. Depth of flange: 150 mm.

3. Breadth of web: 230 mm.

4. Effective cover: 50 mm.

5. Over all depth of beam : 600 mm

6. Tension steel: 4nos. — 16 mm dia bars.

7. Use M20 concrete and Fe415 steel grade.

OR

Design a square isolated slopped footing for a column 500 mm x500 mm

carrying a service axial load of 2000KN, safe bearing capacity of soil is

250KN/m?, Use M 20 concrete and Fe-415 Steel grade. Draw sketch with

all reinforcement details. (No checks are required)

A R.C. beam 250 mm x 500 mm effective size is reinforced with 4 nos. -

20 mm dia of Fe-415 and subjected to factored shear force of 200 KN.

Find spacing of 8 mm dia -2 legged Fe-250 stirrups. Use M 20 concrete

grade .Draw sketch with all reinforcement details.

Explain the methods for improving the ductility of RCC structure.

Using the data given below, draw plan and sectional elevation of a dog

legged stair case.

1- Stair cabin: 5000 mm x 3000 mm. 2- Cabin walls: 350 mm thick.

3- Landing: 1200 mm x 3000 mm on both sides.4- Risers: 12 nos. of 150

mm each. 5- Treads: 11 nos. of 250 mm each.

6- Main reinforcement: 12 mm diameter @ 120 mm c/c.

7- Distribution steel: 8 mm diameter @ 200 mm c/c.

8- Thickness of waist slab: 170 mm 9- Thickness of landing slab: 130 mm.

OR

Explain detailing of a column as per I. S. 13920.

Draw the sketch for plan and cross section for balanced cantilever bus stop

using following data:

1. Column: 4 nos. 300 x 700 mm in cross section, Longitudinal
reinforcement 8 nos- 20 mm dia. Lateral ties -8 mm dia- 150 mmc/c

2. Beam: 4 nos. 300 x 700 mm, in cross section, tension reinforcement : 4
nos- 25 mm dia  Compression reinforcement : 2 nos- 16 mm dia.
Stirrups : 8 mm dia 125 mmc/c , 2 —legged

3. Slab: thickness 120mm , main steel -8 mm dia 120 mmc/c Distribution
steel -6 mm dia 175 mmc/c

4. Spacing of column: 3.5 mc/c
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1500 KN oll aeflad €lot iR cdldl As st AR ALAL slamsll Baiget
5. Ay % Wl ol Guallol 5. AleyYSlold Wl U A2A ale ofl
B8t 53A. slsle As M 20 WA Fe 415_3ldt s oll Gullol 52, Ayel
Aollauell B28ct ealadl ¥u €R. .
300 mm Udloll Ratat uR 2sadt 3.24l x 9.2 Hl ol MU ol Al
BAeet A Boll UR Al AS 2.5 KN/m? Aol AR (3oll2l 1.0 KN/m?
AL B. slgle As M 20 U Fe 415_Wlct s ol GUAL 5. [$sAs2et
U 3500l ol As 5. AYE Uoflanell (28ct ealadl W €L

wcll
300 mm Udloll Ralet UR 25A¢ As 3.5 mt oll QL UL AUURSRS U
Rl dol A sodlefd Aol Baiget 5A. Boll UR Al AS 5.0
KN/m? 3l $AR (Bollal 1.0 KN/m? cldl B. slgle s M 20 sl Fe 415
¥l s ol Guallol sA. Ayl Aollawsll Besct ealadl Fu €RL (5
el Asell %32 «tell.)
300 mm Udlofl (Bald uR uR oy 2sAct 3.0 Hl x 3.0 Hl ol sellaR
HUoll g A AW ofl (3880t 5. Boll UR cldd AS 3.0 KN/m? al
$AR (3ollal 1.0 KN/m? Al B. A oll WEU 3¢5 SIGat otll.5l5le s M
20 e Fe 415 Rld s oll Gullol 5. bslol oll As 5. AYEl Aollausll
Beect ealadl FU €A
325 KN.m 352840l Aloldll 300 mm x 600 mm MW oll o{lH W2 33l
EULRL Gl Bl dRllel ol RNA of A5 WU EGURL 6l el dRllel
olloy WAUBIRS 5AR 50 mm B. 5l5l2 AS M 20 e Fe 415 Bld Js ol
Gualol 53U

wcll
250 mm Udloll Rald uR AR wuyA 2s5Act 3.5 Hl x 4.0 Hl ot seflaR
HiUoll 2 A QA0 ol 3380t 5. Boll UR sl AlS 4.0 KN/m? al
$AR (ollat 0.8 KN/m? Adl B, AL oll WRU 365 SIGat B. slsle As M
20 el Fe 415 WA Qs ol GUAL 5. (518 Ul Asell %32 «tell)
300 mm x 600 mm HIU ol Roldl Woslals ollHal 22 mm UM ol 3
doflae ol yolAd 53t 8. Aof WURBSIRS 5CR 30 mm Vol WUURBSIRS
oA 5 m 8. oflH UR ALl AABAHA @R WU 35001 ol A5 A
slgle As M 20 el Fe 415 ¥l As ol GUAL 5.
500 mm x 500 mm H{Uoll AR SIAH &IRL dAsal Udli 1400 KN oll 3528
AR HER AUBAARS Us gl (Baseet s Aset Aol 5UAEL 180
KN/m?®. slgle s M 20 el Fe 415 ¥l s ol GUAaL 53A. 35l0L o1l
As 5. Ayel Allawell (28ct ealadl WU €L
dloll 1w oA gwad Husll Guallal 531 otiol Yol 0.
1. $Qe%ell udloue: 1500 HlHl. 2. sQexell Astes: 150 HlMl. 3. Avtell
uglous: 230 HlHl. 4. UABIRS AR : 50 mm 5..60luell gt BLSLE : 600
mm 6. SoAUBA Wlet: 4 olol : — 16 Ml caut
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7. 81512 S M 20 ua Fe 415 R\ s ol GUAL 53
wacll
500 mm x 500 mm H{Uoll AR SIAH gLl ddel Ul 2000 KN ol

AUl eflar R HR wsAARS AU gEatell Batget 5. Aeet Alal

3018 250 KN/m?®. sl5le s M 20 Wl Fe 415 Rld s ol GuAlaL
5. Ayel ulawell (28ct ealadl WU €L (518 Ul Asoll %32 otell)
250 mm x 500 mm AUUWSRES HUell o{lH A 20 mm A «ll 4 uoflau

Fe 415 ¥ld Asl YollAd 53t B. Aol UR 52§ sclot @k 200 KN «ll
AL 8. Aal dsol scl HIZ 8 mm lldell A Wl Fe 250 ¥lA s il

WRWL UER 32d dldR Amd ud A 2. slsle s M 2040 GudaL 5.
Ayl Aollawell Beect ealad WU €A
WR.ALAL @suul 5531l YuRalell Al AmesAl.
o{1A ealact HEldlel Gualat 531 elletud(l LS _oll Lellot wal MISDE
ERL.
1. Alslef ¥ollet: 5000 H1Hl x 3000 L.
2. 30lotell €laucl: 350 {1l sl
3. Aslolej Hu: 1200 Hll x 3000 HlHl, vial oley
4. wardlaell Gstet: 150 HlHl Gslatstl 12 watellaut.
5. wateflawell ue: 250 {lHl «it 11 ue.
6. Yyl yolctot: 12 HlHl cauotl Aollan 120 HHl ol 2R
7 QR yudot : 8 HlHl caett doflau 200 HlMl st 2
8. lslatl tiottell Guste: 170 Hlal.
9. Aslotell wiollell Aste: 130 HHl
wcll

1S-13920 4»u SlctHo] sselsc Sleecllol Amestal.
o{1A ealact HEldlell Gulal 531 AQ dodlcllaR ol RAU oll ot
Ul WISAE €.
1. SlAM: 4 nos. 300 x 700 mm  H{Uoll USDE,
AopYSlotct WA : 8 olol- 20 mm AR,
A2RA 28 -8 mm U™~ 150 mm c/c A{[aL
2. olld: 4 nos. 300 x 700 mm, HIUsll USDE,
2oUBA VA : 4 olol - 25 mm U .
sL et Bl : 2 nos- 16 mm dia.
WRW : 8 mm <l 125 mm c/c, 2 Wl

3. AL SIS 120mm , YUl Yol -8 mm U™ 120 mm c/c AL

Atz ¥let: -6 mm dia 175 mme/c AL
4. Sl of VYL 3.5 m c/c
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