Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER -V « EXAMINATION - SUMMER 2015

Subject Code:2350601 Date:02 -05 -2015
Subject Name: Design of concrete structure
Time:2:30 PM TO 5:00 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)

Use of 1S:456:2000, IS 875-1987 part | and part Il are permitted.
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Q.1 (a) Answer the following 07
1)Define limit state.
2)Define characteristic load.
3) Minimum cover for RCC footing.
4) Calculate design compressive strength for M20
5)Write the equation of minimum shear reinforcement ?
6)Partial safety factor for concrete and steel

7)Write the equation for calculation of development lenghth.
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Q.2

YA R

(b)

(a)

(b)

(b)

Calculate limiting moment of resistance and area of steel for singly reinforce
beam section 250 mm wide and 400mm effective depth.Take steel grade Fe
250 and concrete M15

A5 3l Y@ westell WSBDE 250mm USGN A 400mm
UUBRS QLsITall B.Fe250 WA ual slgle QS M15 dQLAZIHL
Act.utestell ([ARZDL WaRY Yol wal Wldoll AR ol QL3 s:A.

A beam 250mm X 500mm effective depth is doubly reinforce with 2-16 mm ¢
compression steel and 4-25 mm @ tension steel.Efective cover to both sides is
50 mm.use M20 concrete and Fe 415 grage steel bars.Find moment of
resistance of the beam.

As 250mm X 500mm HAURSRS BLsSall B-y@d olua 2-16 mm o
all 5L 2let AU AR 4-25 mm g ol 2o2lat ARl Yyul@d $jAAA
8.0l dRg 83(sed 52 50mm of B3 M20 Slsle wal Fe 415 IS
¥laell A2 auRAd 8.0llueg ylau yel el

A singly reinforced beam 250 X 550 mm is reinforced with 4 nos.-16mm
dia.bars at an effective cover of 30 mm.Effective span of the beam is 4.0

m.Find allowable live load on the beam.Use M.20 and Fe-415 steel.

A5 olly YA 53¢ 250 mm X 550 mm WSBDE o{lH 30 mm sl
USRS sA? 4 UA2AL 16 mm Ul AUl yi@d 53 B.(AxA

WUURSRS U 4m B.o{lH UR A AslA AcUHA Bdld elr 0.

OR

Design a rectangular RC beam simply supported over an effective span of 4 m
loaded with service load of 25 kN/m? including self weight.Use concrete
grade M-20 and steel grade Fe-415. Take partial safety factor 1.5 for load and
width of beam is 250 mm.

Yu(Ad 5 slsleall Wesl 4m ol AUURs12s awoudl uel A 2siaa
8.dotll UR Ulcllotl doel A 25 kN/m? ol GUR @l AUl
AHAAIA etR |2 1.5 ol AiQls U uis @S M20 slsle s
ol Fe-415 Rl Ysall GUAL 531 Al WSl HIZ AHARU ULSBESI|

Beset sA. uestell udlouss 250 mm Al
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Q.3

Ud. 3

Q.3

(a)

(b)

(a)

Find moment resistance of T-beam with the following data:

1) Flange width = 1500 mm, 2) Depth of beam = 750 mm

3) Width of web =300 mm, 4) Flange thickness = 100mm

5) Steel 7 nos. -28 ¢, effective cover = 50 mm 6) Use M-15 & Fe-250steel.
Sl-olliotl ollA Yosotall MU U2 ¥522 W2 20,

1) sA%ell udloues = 1500 mm , 2) ollxell GstE = 750 mm
3) Aule{l usloues = 300 mm , 4)5A%<ll sl = 100 mm

5) ofldall Ul 7 olol — 28 mm AU Wal USRS 5AUR = 50mm

6) Slslecll QS M-15 ual RlAHall AS Fe-250

Answer the following:
1) Explain types of column.

2) Check whether the depth of a cantilever beam in the following case is
adequate for controlling deflection?

i) Effective depth = 500 mm, ii) Effective span 4.9 m

iii) % of tensile reinforcement = 1.0, iv) Grade of steel

{lAoll GcAR WAL
1) slAHoll UslR uusal.

2) ol WA 3oel@Qct? Uleoll s Axl Ul oMot HaAlelH

Aual M2 Yl & ¥ 3u?
i) WAURSRS GLSIE = 500 mm , ii) WUSRS UG = 4.9 m

i) Sotol Fo1FRANRoll 25l = 1.0 % , iv) ¥l S 250

OR

Design the reinforcement for a T-beam for the following data, if beam is
simply supported on 6m span and subjected to total U.D.L of 60 kN/m of
span.

1)Spacing of beam = 3.5m, 2) Thickness of slab = 130 mm

3) Width of web =250 mm , 4) Overall depth = 700 mm
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Ud. 3

Q.4

Ui ¥

Q.4

(b)

(a)

(b)

(a)

5)Effective cover = 50 mm, Use M-25 concrete mix and Fe-250 as steel.

o{lAo{l (Qotctotl LR As Sl-olln 12 Aol (3aeset s ([AH 6m

sl OUA 251AA 8, A $A 60 kN/m oll A At @R clsat 52 B.
1) ol1 dAall 2UA = 3.5m , 2) WActell SIS = 130 mm

3) Aolell ststes

250 mm , 4) AYyQl dells = 700 mm

5) 83(5eA sclR

Draw cross section of ductile detailing of column as per (IS : 13920)
IS -13920 Yol slcMell ssaled slesdldlell sl R

Design a simply supported slab on 350 mm wide brick masonary for a clear
room size 4m X 10m. Use material grades M-20 & Fe-250.Take live load as
3.5 kN/m? and floor finish as 1 kN/m?

350 mm U&loll N2t (Ealldd UR 251AA 4m X 10m oll scllAR 31
Sl elel Rl ALl (338t 5. $AR (32l 1 kN/m? Aa

A AS 305 kN/m? dlRLS(5e M-20 uR ¥\E Fe-250 cllURl.

Design a two-way simply supported slab 3m X 3.5 m clear span, supported on

300 mm wide walls on all four sides. Assume live load 5 kN/m2 and floor
finish 1 kN/m?. Use concrete M-20 and steel Fe-415. Corners are held

down. Draw cross-section of slab.

300 mm Sl (Ballcd GUR UR ollyA 251AA 3m X 3.5 m ol Avadl
sl 12 2-A Al (35186t 5. 5 kN/m? oll AL AS WA 1
kN/m? oll sAlR (32l wRl.slgle M-20 Wl BlA Fe-415 clluRA.
QAall SlolR o{lA dRg wsSl ANA B. WAool ASOE ofl vus(d €1

OR

Design a continuous one way slab having tr=here equal span of 4 m.

effective each with the following data:
(i)imposed load =4 kN/m?, (ii) Floor finishing = 1 kN/m?

(iii) Concrete M-20 and steel Fe-250.
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sy Ao
(b)

ol

Q5 (a)
usLu o

(b)

¥m ol UASIRE 2AQL URWL UL HIRZ cot A SodlafA WAsLe{l
(Bs8et 5. QAN BUR 4 kN/m?oll el IR Aol 1 kN/m? SAR

($(QARL @R, M-20 A Fe-250 Al

A 1m wide single flifht R.C.C stair is to be provided for a height 2.70m in
residential building. Stair is supported at top and bottom rosers by beams
300 mm wide. Take waist slab is 150 mm thick. Riser is 180 mm and thread is
300 mm.Evaluate

(i) The effective span, (ii) Design load, (iii) Reinforcement in waist slab.

Prepare a sketch.Use M-20 ane Fe-250 grade steel.

2.7 m G YR cdURL2lell Hslotoll GUR wcll 12 1m udloll AlSl
AW 8. AlSlell udctl wal dectl ABP3R( 1A 300mm udlou
8.A8% AN ol HSIES 150 mm V. ASB 180 mm Wal 25 300 mmd.

sisle As M-20 WA WA AS Fe-415 clUR.

(i) AL\l s3(sect ULt (i) BRget AS (iii) At QAN WSl
Al sl €.

An RCC column 450 mm X 450 mm is reinforced with 4-28 mm @ +4-20 mm @
longitudinal bars. The unsupported length of column is 3.6m. The lateral ties
of 6 mm @ are provided @ 200 mm c/c. (i) Check whether the main

reinforcement and lateral ties are adequate or not.(ii) Check the eccentricity.

M-20 concrete and Fe-415 steel are used.

As 450 mm X 450 mm oll ARU URY SleAHHl 4-28 mm g +4-20
mm o ol Aollal Y3 8. Aoll doteS 3.6m 8. 6 mm cu{l 28]
sl 200 mm A} AR HsAHL AUl B.() sletis] Aat Rt ua
A2RA 2lEf Yl B 3 o8l A A5 5. (ii) oot AsAL RS 12l

UsAQ( 5. M-20 e Fe-415 oll BUDL $3A B.

Design square footing for an isolated column 500mm X 500mm size carrying
an axial load of 1200 kN. Safe bearing capacity of soil is 200 kPa. Use M-20
concrete and steel grade Fe-415.
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Q.5

A v

(a)

(b)

Ag 500mm X 500mm ol AU SIEH 621 gl Ul 1200 kN oll
A2 Fsed s HR AWBAARS g0l Beet 5. M-20 W Fe-415
Qs ol GuAlaL s2ct B, ABA ol A8s AR FUREL 200 kPa B.

OR

Design a circular column to carry an axial load of 1600 kN. Using helical
reinforcement. M-25 grade of concrete and Fe-415 grade of steel
used.Sketch the reinforcement details.

As WRARMA adousix el 1600 kN oll wefla @R clsat 52 B.
Bl ecllsct WaSlANe cluRd 8. slsle As M-25 Aot WA S Fe-

415 cluR.adel ofl (3aeet s

Design square footing for an isolated column 450 mm X 450 mm size

carrying an axial load of 1500 kN. Safe bearing capacity of soil is 200kPa. Use
M-25 concrete and steel grade Fe-500 . checking shear and bearing not
required.

UE 450 mm X 450 mm oll ARU SIAH glRL clldsl Ul 1500 kN il
uella ¥s2 cls 1R wsAARs gRatell (Saeet 5. M-25 Slsle ual
Fe-500 ¥Wlctoll GUL 3¢ 8. ABA o[l Avs AR 3UAE 200 kPa
.
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