Seat No.:

DIPLOMA ENGINEERING — SEMESTER -V « EXAMINATION - WINTER 2016

Subject Code: 350601

Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Subject Name: Design of Concrete Structures

Time: 10:30 AM TO 01:00 PM

Instructions:

Attempt all questions.

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

Each question carry equal marks (14 marks)
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2
3.
4.
)

6.

Q.1

ud. 1

Q.2

UA. R

Use Limit State Method of Design and assume M20 Grade of concrete and Fe415 grade

steel if not mentioned.
Use of 1S:456-2000, SP:16 and Scientific Calculator is permissible.

(a)

(b)

Define Limit State and State different types of Limit State. Also Explain
Necessity of reinforcement in RCC structure.

dlHle @2 ol catvatl AW WA Aol UsR wRuall. MR @5y Hi
ool ar33lauldt el

(1) According to IS what is minimum steel area required for a beam 230X400
mm effective? Use Fe415.

(i) According to IS what Limiting steel area required for a beam
230mmX400mm effective? Use M20 & Fe415.

(iii) According to IS what is minimum steel required for a 350mmX350mm
RCC column?

(1) 1S Yo 230X 400 HlHlRURS1RS) ol HIR oot Rl
A2l wuucl. Fe41s AL

)  230x400 HlHl(ausRs) olli e dlHlElbL ¥l KRl 1s
Yol ROl M20 Aol Fe415 cl.

()  AURYR Slan 350x350 HIHl HIR IS YwU Yot Wl
AL sl

A singly reinforced beam has section of 250mm X 450mm effective. It is
reinforced with 4 nos. -16mm dia. of Fe415. Find out moment of Resistance of
beam. Use M20.

As Aolll WsRLs ol of As2ot 250x450 HHl(AUURSRS) BD. Al
4- 16 Hl{l Feq15 Aollan Y3l B. A M20 1R olliell WA A
R0flrec 2.

Design a simply supported slab having effective span of 3.5 m. The slab has
overall depth of 130mm with 20mm effective cover. Use M20, Fe415. No check
is required. Assume L.L.= 4.0 KN/mm?. And F.F.= 1 kN/mm?.
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Y.

Q.3
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(a)

ULEl AlA 2stad 3.5 Hl AUuRS Al oll @Al SlBset 5. Asll
ol ststes 130 H{lHl wal wURsRs sk 20 HlHl B. slsuwrl As
scllofl %32 otell.M20,Fe415 ALL.L.= 4.0 KN/mm?2 el F.F.= 1 kN/mm?

L.

OR

A cantilever beam having span of 2.5m is reinforced with 2.0% tensile steel.
Check the beam for deflection. Depth of beam is 325 mm. Use M20.

Ws JodlcdlaR ol 2.5 Hl Ulet WA 2.0% ARl WA U B. 8l o{luell
Astes 325 Hll slat A ollal SlsAstot W2 AW M20 AL

Distinguish one way slab and two way slab. Also give the design criteria for
two way slab as per IS code requirement.

clotl-A

A Wl g-A WAL AR dslald Rl 2-A AN HIZ IS utuld

Yosol (3ALe5at Aoitll e33laucdl suual.

Design a square column 375mmX375mm for longitudinal steel and lateral ties.
The column carries axial factored load of 1200 kN. Use M20 and Fe415.

375x375 HlHl ol ARU sledell Ged Elat wal wlla atefoll [SsteSat
5. Sl UR 1200 (503oll 3528 @R Gldl ©. M20 wal Fe415 UIRl.

OR

Using code reference, answer following:

(i)
(if)

Define Minimum eccentricity for the column.
Define helical reinforcement.

(iii) Find minimum amount of steel for circular column of 300 mm diameter.

(iv)
(v)
(vi)

Explain situations when buckling and crushing occurs in column.
Give Partial Safety factors for Load and materials.
Write the equation of Strain for limit state design.

(vii)Calculate spacing of 8mm 2-legged stirrups for design shear load of 90

kN and Fe250 steel. Depth of section is 400 mm.

1S Yool o{lActl Ysllatl cllol AU,

1.
2.
3.

sletioll ofatcdi Bdoslaucll ofl cautuvul A,
dcllsA et SN2 ol catvaul .
300 Hl{l el aduusik sl MR ofatdi Wlat Al
LIEREIER
sl HIR suR olscllol wal s s2llor s Al uRelldl
oIl
QR Aol HAZlaAA HI2 wils uctHA uis swudl
Alle e uE@ [@Astq] Y2t el
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Q.4

Ud. ¥

Q.4
Ud. ¥

Q.5

(b)

(a)

7. 400 Hl{l GlsieSatl As2lot W2 % 2R R 90 (3o) WA Fe 250
alal dl 8H{lHl — 2 Qos ERW HI2 &l duel (RU{ldL) aual.

Design two way slab for the slab diamension of 3.2X2.9 m. Overall depth of
salb is 120mm. Take L.L.=3 kN/mm? and Fe 415. Corners are held down. Do
not check for shear and deflection.

3.2x2.9 Hl Hiuell 2-A QAutell 35185t 5. QAL st ststes 120 HlHl
©. L.L.=3 kKN/mm? ol Fe 415 Al ARA wRUA 53l ANA B. 2llaR
wal SlsAetel A5 scll otgl.

Find out pitch and diameter of lateral ties for a column 450mm diameter which
is reinforced with 4 nos-25mm¢ + 4 nos-20mmé.

450 Hl{l cad otl sl 12 wallat etes ofl Ul uat caefl awatctdl

5. SIAH 4 nos-25mm¢ + 4 nos-20mm¢ Yl Yuclld 8.

Draw longitudinal c/s Elevation of a single flight stair case using following
data:

Going: 2.1 m 6. Tread : 300 mm

Height of flight : 3.0m 7.Riser: 150mm

Thickness of Waist Slab: 150mm 8. Width of flight: 1.0m

Main steel :10mm¢-150mmc/c 9. Landing: 1.0m

Dist Steel: 8mmd¢-200mm c/c

{12 %guaa (@Qotl uRell As| ol A5 scuese ol Gud wUsDdE AAlALt
ERL.
ausaL = 2.1 Hl 6. 25 = 300 Hll
2. sclseo(l Gus= 3.0 . 7. ASU= 150 {1l
3. A QAuell ststes = 150 LIl 8. seusedll usloug=1
4. Yul Yudotl- 10mm¢-150mmec/c 9. Qoslol = 1 ol

5. SlRdl Yolctet- 8mma@-200mm c/c

OR
State different methods to increase ductility of a structure. Discuss any one.

As HIOUlell dolcdl aurRal H2 el yel Al wRual. slsunl As

Aol

Design main steel in compression and tension for beam section of 300mmX
600mm for a moment of 320 kNm. Effective Cover on both sides is 50 mm.
Use M20 and Fe 415.

300x600H1Hl 2UsBE Ul ol HZ otiat Yul 320 (30 Slaudl el
U ARl Y Holo(l (33T 5. vial iR USRS 5 50 HIMl B,
M20 2ol Fe 415 Al

gk wn P

Find the limiting moment of resistance of T-beam using following data:
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Ud. U

Q.5

Ud. U

A

(b)

(a)

(b)

1. Bf=1600 mm 4, Bw= 230 mm

2. Df=160mm 5. M20, Fe415
3. d =450 mm 6. Ast =4 nos-16mm¢o
(1A A (Aot uRell T-olld w2 Alldlot stiot Yol yldsiz 20,
1. Bf=1600 mm 4. Bw= 230 mm
2. Df=160 mm 5. M20, Fe415
3. d=450 mm 6. Ast =4 nos-16mmao

Design a square pad footing to support the column 500X500mm subjected to
axial load of 1600 kN. Consider the bearing capacity of soil as 200 kN/m?. No
check is required.

500x500 HlH{l wsBeal 1600 (303 wellal R wRladl sl uR
AR™U Us ulallell (33185t 5. Hloll uReu &l 200 (3or)/H12 210,

sleuRl As %32 ol

OR
Draw detail structural drawing of a continuous one way slab having three equal
span assuming your own data.

AUl 2RL dUOL oll Ucdd AN ol @sARA (A €RL 331 (Aot
i A.

Calculate flange width of a T-beam from following data:
1. Depth of flange — 150 mm
2. Width of rib — 425 mm
3. Effective span — 6500 mm

o(1A eUAd [Qatdl uRel T-ollt 1R sAos ofl usloues 2N
1. sAxoll astsies=150 {1l
2. 3lotell usloues=425 Ll
3. UARBBRS dwllsS= 6500 HlHl
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