Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER-V « EXAMINATION - WINTER 2013

Subject Code: 350601 DLM Date: 07-12-2013
Subject Name: Design of Concrete Structure
Time: 02:30 pm - 05:30 pm Total Marks: 70

Instructions:

Attempt ALL questions.

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

Each question carry equal marks (14 marks)

Take Concrete Grade M 20 & Steel Grade Fe 415 wherever not specified.
English version is considered to be Authentic.

No akwhE

Q.1 (a) Writel.S. Code Criteria/Provisions for the following.
0] Basic values of span to depth ratio for control of deflection.
(i) The maximum horizontal distance between parallel reinforcement bars
in slab.
(ifi)  The Xu max / d ratio for all grade of steel.
(iv)  Maximum & minimum tension reinforcement in beams.
(v)  Maximum spacing of shear reinforcement in beams.
(vi)  Diameter and pitch of lateral ties in columns.
(vii) Partial safety factor for concrete and steel.
(b)  Write answers of the following questions.
(i)  Calculate limiting moment of resistance for 230 mm x 450 mm effective
size of beam.
(i)  Calculate effective span for a simply supported slab having clear span
of 3.2 m. and effective depth of 120 mm resting on 230 mm thick wall.
(iii)  Calculate effective width of flange of a simply supported T-beam for
the following data. Thickness of flange-100 mm, Breadth of the web -
300 mm, Effective span of beam-6000 mm.

Q.2 (a) A singly Reinforced R.C.C. beam of size 300 mm x 480 mm effective is
reinforced with 4 nos. of 20 mm dia. Bars. Find out Moment of resisting of
the beam.

(b) Find area reinforcement required in tension and compression zone for beam of
size 300 mm x 450 mm effective for factored moment of 300kNm. The
effective cover 45 mm for tension & compression reinforcement.

OR

(b) A doubly reinforced beam of 300 mm x 550 mm overall is reinforced with 3
nos. of 20 mm dia. bars as compressive and 5 nos. of 20 mm dia. bars as
tensile reinforcement. Effective cover on both sides is 50 mm .Find moment
of resistance of the beam. Use M 25 grade concrete & Fe 415 grade steel.

Q.3 (a) Design the economical rectangular column to support an axial compressive
load of 1180kN. Effective length of column is 3.3m. Apply check for
minimum eccentricity and short/long column. Sketch the reinforcement
details. Use M 25 grade concrete & Fe 500 grade steel.

(b) Design and draw continuous one way slab having three equal effective span
of 3.6 m. each to resist imposed load of 4KN/m?and floor finish load of 1
KN/m% No checks are required. Use M 25 grade concrete & Fe 415 grade
steel.

OR
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Use of I.S. 456:2000, Design Aids (SP-16) and I.S. 875:1987( part-1 & 2) are permitted.
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Design a short circular R.C.C. column for a factored axial load of 1680kN by
using helical reinforcement. Take minimum percentage of longitudinal
reinforcement. Sketch the reinforcement details. Use M-25 grade concrete &
Fe 415 grade steel.

Design a simply supported slab for a room size of 3.2m x 7.4m supported on
230 mm wide wall. Take live load of 4kN/m?& floor finish of 1kN/m?. Check
the design for deflection and cracking. Sketch the reinforcement details.

Design a simply supported two way slab having clear span 3.2mx 4.2m and
resting on 300mm thick walls on all the four sides. Take live load of 4kN/m?
and floor finish of 1kN/m%Corners are not held down. Draw sketch showing
details of reinforcement. No checks are required.
Design a square isolated slopped footing for a square column of size 480 mm
X 480 mm for an axial factored load of 1500kN. The S.B.C of soil is
220kN/m?. Check only for one way shear. Draw neat sketch. Use M 25 grade
concrete & Fe 500 grade steel.

OR
Design a simply supported two way slab having clear span 3.6m x 4.6m and
resting on 300 mm thick walls on all the four sides.Take live load of 4kN/m?
and floor finish of 1kN/m?. Corners are held down. Also design for torsion
reinforcement. Draw sketch showing details of reinforcement. No checks are
required. Use M 25 grade concrete & Fe 415 grade steel.
A Singly reinforced rectangular beam is subjected to factored shear force of
150kN.The effective size is 300 mm x 450 mm. The beam is reinforced with
4 nos. of 20 mm dia. bars. Find spacing of 6mm dia. two legged mild steel
vertical stirrups.

Explain the methods for improving the ductility of R.C.C structure.
Draw sketch showing details of reinforcement for single flight stair case from
the following data.
(i)Landing width-1200mm (ii) Riser-150mm & Tread-300mm
(iii) Thickness of waist slab-150mm
(iv)Width of supporting beam-300mm
(v)Main steel -12mm dia. bars @ 100 mm c/c
(vi)Distribution steel -8mm dia. bars @ 150 mm c/c.
(vii)Effective cover -25mm
(viii)No. of steps in single flight -10.
OR
Draw sketch of the cantilever retaining wall showing details of reinforcement.
Determine factored moment of resistance for the T- beam with the following
requirements.
0] Effective width of flange — 1200 mm
(i) Depth of flange — 100 mm
(i)  Widthofrib - 300 mm
(iv)  Overall depth - 600 mm
(V) Tensile reinforcement — 6 Nos. of 28 mm dia.
(vi)  Effective cover- 50mm.
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WY ERL.
(i)Qoslatell uslous — 1200 ..
(ii)Ae32- 150HL.Hl. & 2s- 300 HL.H\.
(iii)Ase @Al sste- 150 HlLHL.
(iv)estaton olldell uglous — 300 LAl
WAsa Wl 12 Ll cudet uldaw 100 HLHl ot BARA
(vi)Bdloatat Wl 8 Ll ettt Alan 150 HLl oil wARA
(vi)B%sdla sar — 25 HLl.
(viii)As sclseHl R Uo(l dvaul — 10
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(i)  SQo%oll AsRS uslous - 1200 HLl.

(i) $Qo%soll Gste - 100 L.

(i) Aotoll uslous - 300 HLHl.

(iv) RAA Gste - 600 HlH.

(v) 2B eldliNoe- 28 Hl.Hl. caletl 6 olol uldiau
(vi) ©%sdla sar - 50 Hl.Hl.
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