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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering Semester —V Examination Dec’11- Jan’12

Subject code: 350601/2350601 Date: 20/12/2011
Subject Name: Design of Concrete structure
Time: 10.30 am — 01.30 pm Total Marks: 70
Instructions:
1. Attempt all questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. English version is considered Authentic.
5. Non programmable calculator is allowed in exam.
6. IS 456:2000, SP16, IS 875 are allowed in examination.
7. Nothing should be written in the code which may leads to UFM case.
Q.1 (a) Answer the following 07
1) State span by depth ratio for the cantilever beam suggested in IS
Code-456.
2) State design factored load for column having helix lateral
reinforcement.
3) when dowel bars is provide in footing?
4) State the condition of minimum eccentricity for RCC column.
5) State max. dia. Of reinforcement bar for 160mm thick slab.
6) Minimum cover for RCC footing.
7) Give the diameter of helical reinforcement used in column.
(b) [1] Check the depth of cantilever beam for adequate of controlling 07
deflection, if effective depth =550mm,effective span = 4.75m Pt=1%,
grade steel = 250
[2] RCC beam of size 250mm x 500m with concrete grade M20 &
Fe-415 and effective cover of 50mm on both the sides to resist the
moment of 400KN-m. State whether the beam is design as a doubly or
singly reinforced section.
[3] Detail the cantilever slab assuming the proper reinforcement data.
Q.2
(@) Design a doubly reinforced beam with effective depth 600mm & the 07
width 300mm of beam to resist the factored moment of 425 KN-m. Use
effective cover of 50mm and 40mm in tensile and compression zone
respectively. Use M-20 & Fe-415.
(b) Design a singly reinforced beam with effective depth twice to the width 07
of beam to resist the bending moment of 150KN-m, use M-20 & Fe-415.
OR
(b) For balance section 350mm x 550mm effective. Determine the total 07
compression, area of tension steel and limiting moment if M-20 & fe-415
is used.
Q.3
(a) Calculate the factored moment for T-beam having width of 07

flange=1500mm, overall depth of beam=650mm,width of web= 300mm,
flange thickness= 100mm, Beam reinforced with 6 no of 28 mm dia bars
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and 2 no of 22mm dia effective cover 50mm, M20 & Fe- 415 is used.
Singly reinforced rectangular beam is subjected to factored shear force of 07
180KN, effective size is 300mmx 500mm, P% = 1.2%, Find spacing of
2 legged 8mm dia Fe-415 grade bar vertical stirrups, use M20.

OR
A short RCC column of size 300x400mm is reinforced with 6-20mm dai 07
bars,use M-20 Fe- 250, determine the safe load column can take and
also provide lateral ties, draw the section.
Design a short circular RCC column that can carry load of 1600KN,also 07
design for lateral tiea as per IS 456-2000. Use M-25 & Fe- 415.Assume
minimum percentage of steel is 0.8%.

Design a square pad footing for an Isolated column 500mm x500mm 07
carrying an axial load of 1600Kn, safe bearing capacity of soil is
2OOKN/m2,Use M20 & Fe-415, Check for one way shear is required.
Draw neat sketch.
Design a simply supported one way slab for an effective span of 3m to 07
carry total factored load of 9 KN/m?*, Use M-20 & Fe- 250 steel. Check
depth as per deflection criteria,check for cracking, Draw sketch with all
required details.

OR
Design a one way continuous slab having three equal span of 3.6m 07
effective span, live load of 3KN/m2, floor finishing load 1 KN/mz, M-20
& Fe-415. Only check for shear. Draw neat sketch.
A one meter width single flight RCC staircase is to be provided for a 07
height of 2.70m in residential building, stair case is supported on beam
of width of 300mm, waist slab is 150mm thick, rise 180mm and tread is
300mm.determine effective span,design load,reinforcement in waist slab,
use M-20 & Fe-250. Draw neat sketch. Assume live load of 3KN/m*

Answer followings. 07

1) Define characteristic strength.

2) Define characteristic load.

3) Define design strength.

4) Define design load.

5) Partial safety factor for steel.

6) Partial safety factor for concrete.

7) Mention different limit state of collapse.
Design a simply supported slab having clear span 4.5mx 6m, it is rested 07
over 300mm thick brick wall , assume LL =5 KN/mz, FF=1 KN/mz,
assume that corner are held down, use M-20 & Fe-415, Draw sketch
showing details of reinforcement, also design for torsion reinforcement.

OR

Explain the methods for improving the ductility of RCC structure. 07
Detail the column, beam & confining reinforcement in footing as per IS - 07
13920.

sk sk sk skosk ok skok keskok ok



Yoe—9q

Y-

Y& —3

s

s

o{lAetl Bl W

1. 15-456 YA Sodlcllar ofld 2 YAl Ulet WA Gsieall
9JRlR Rl

2. 8clsct RTARS SlAM HIR SISt ¥52R S LUl

3. $2loLHl SlAcolR SR YsalMl AUA B2

¥, AURALAUL sl w2 Hlollu RAEIR{ELAl 2Rt weual,

U. 160 mm SLeSatl AN M2 Uollauloll HedH caud Aull.

5. §2loL M2 AYtiH saRe{l (EHd wrual.

9. Sl dcllsc 25t SlANo2all clld vl

1. Sodlcllar oflHHl AURSIRS U = 4.75 mt , pt=1%

UUBRS GSIE = 550mm , WLAYS Fe 250 sl Al Aal

Sls@salel HI2 AS 3.

A5 wR.ALALellHeg Hu 250X 500 mm B. ¥l AR wA

oll%f 50 mm 8. Slosle M20 Wal WA Fedl5 8, cl 400 kn.mt.

Aoz Aal HE2 ol Yol Wetslls ¥ sacll Watslls

SlsteSat 5220 A weul.
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As sucl Watslls ofliell USRS GSIES 600 mm WA
YELOUE 300 mm 8. So2lol GUILHL 50 mm Aol S 2Aet GUOLML
40 mm UAWSRS SR B, 5losle NS M20 Wl WA Fedl5 D ll
425 kn.mt. o{l 3528 WAe2 H2 olldell St 3.

s APl Wt Slls olliell SlsteSat 150 kn.mt. WA Acll

HI2 8. d=2b, M205\o5l2 M Fed15 XA IS AL
YL
As AHAA olHoll WUWSRS WUSDE 350mm X 550mm . cll

Aoll M2 §A ELGOL, SaUESH ¥lde AAsn ua dl{lElat
A2 L M20 Slosle Ml Fe 415 XA AL

A 2l-ollHatl o{lAotl HIU HIR 3528 WA 0L

$Qo%oll UBLOUE : 1500 mm, ¢llHell A GSIE: 650mm, Aote{l
USlOUES:300 mm, $Q%oll 1SLES: 100 mm, ollHHi UollauL: 6 olot
28 mm + 2 o9l 22 mm, WUSIRS $cR: 50 mm, M20 Slosl2 Wa
Fe415 ¥ld dluRl.
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M20 .

1600 kn. GUR clgel sl Ws dNoUsR e R ALl slan
SlaleSal 5 U AeRALES 15456 M osQUcaAl YHIBL YA,
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s 3 HleR WABRS U uRcdl UElLlA 2sAd det A
AU 9 kn/m® ¥528 Al HIZ SlAESat 5. M20 Slosle wa
Fe250 Al Auial SlgAsAet el 3500t {2 As s2A. Aoflausll
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AYqL

WS 3.6 mt oll 2L UL VUSRS O HURlcldl dol A
sdloyud A0l SlBESal 5. Wad R 3 kn/m> , AR
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As WU HsletHl 2.7 mt ol G HER, As Hle: udlouss
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