
TED(15)- 5015

はEVIS10N-2015)

Reg. No.

DIPLOMA EXAMINATION IN ENGINEERING″ ECHNOLOGY/
MANAGEMENT/COMNIERCIAL PRACTICE― ―OCTOBER,2018

STRUCTURAL DESICN-1

(MaXmum面 魅 :1001

[′
Vο″ :一 USe ofIS 456 2000 and SP‐ 16 arc pcrmitcd]

[77m e : 3 hours

PARI- A
(Maximum marks : 10)

Marks

I Arswer all questions in one or two sentences. Each question carries 2 marks.

l. Define partial safety factors used in limit state design.

2. State the advantage of T:beams compared to rectangular beams.

3. Specifr the locations where the torsion reinforcernents are to be provided in a
two way slab.

4. Identify slender column.

5. Compare the strength of short column using lateral ties and using helical

reinforcement. (5x2: l0)

PART 
-B

(Maximum mmks : 30)

II Answer any fve of the following questiors. Each question carries 6 marks.

1. Explain the limit state method of desigr.

2. Write down the circumstances rmder which doubly reinforced beams are needed.

3. A simply supported T - b€am having 5 m spaq flange width 1000 mm, depth

of beam 400 mm, rvidttr of rib 250 mm are provided with tension reinforcement

of 1200 mm2. Check the beam for stifliress. Grade of steel is Fe415.

4. List the steps involvei in the design of vertical stimrps when benfup bars are

provided.

5. Speciff the requirements of reinforcements in one way slab and two way slab.

6. List the dilferent edge conditions ofa two way resEained slab. Draw a line

sketch showing slabs with different edge conditions.

7. Explain with neat sketch the distribution of loading on stairs with open well.

(5x6 = 30)
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PART 
-C

(Maximum marks : 60)

(Answer one fl. 1 question from each unit. Each full question carries 15 rnarks.)

Unrr 
- 

I

(a) A cantilever beam having 20omm wide is subjected to a factored momtnt of
20kNm. Design the beam for flexure. Adopt M20 concrete and Fe4l ji steel

is used.

(b) Determine the ultimate moment of resistance of a singly reinforced r;imply

supported beam having size 200 x 400mm (effective), reinforced with 3 numbers

of 16mm diameter bars. Concrete is M20 grade and steel Fe415 gradr:.

IV (a) Explain:

(D Limit state of collapse

OR

t■
p Lb面 t state ofま 汀v■cCablliy 6^

(b) A doubly reinforced beam having 230rnm wide and 360mm effective depth is

subjected to a factored moment of 135kNm. Determine the area of tension and

compression reinforcement for the beam. Concrete used is M20 grade and steel

Fe4l5 grade. Effective cover for compression reinforcement is 40nm.

Unrr 
- 

II

(a) Explarn :

(, Development length of reinforcement.

(ii) Anchoring of reinforcement bars.

(b) A series of beams are placed at 3m c/c having effective span ol 5m. The

thickness of slab is 100mm. The width of rib is 230mm and effectivt: depth of
400mm. The beams are suppo(ed on masonry walls. The beam is subjected to

a factored moment of 200 kNm. Design the T:beam for flexure using M20

gtade concrete and Fe 415 grade steel.

On

(a) A singly reinforced simply supported beam having span 4m, 30onr wide and

500mm effective depth is reinforced with 5 numbers of 20mm diam,:ter bars of
Fe415 grade. Check the beam for deflection.

(b) A simply supported beam having size 300 x 40Omm(effective) and (im span,

subjected to a load of 40 kN/m including self weight. The tensile reinforcement

consists of 5 numbers of 2ftnm diameter bars. Concrete is M20 grade and steel

Fe250. Design the shear reinforcement for the beam.

Unrr 
- 

III

(a) Explain the design procedure for torsion reinforcement in two way resfained slabs.

(b) Design a R C C one way slab to carry a super imposed load of 21iN/m2 over

an effective span of 4m, simply supported on masonry walls 3Oomrr. thick at the

ends. Use M20 concrete and Fe415 grade stee1.

9

Marks

6

9

9

9
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a

Marks

vlII A slab is simply supported over a room of 4 x 5m and rests on 200mm thick walls at

its ends. The live load on the slab is l'5kN/m2.and floor finish of I kN/n'r' Design the

roof slab, if the comers of the slab are held down' use M20 grade concrete and

Fe415 grade steel' 
15

UNtr 
- 

lV

x Design a flight of a dog logged stair case having an effective span of 4'3m' Provide a rise

of 150mm and read 250rrlrr. The live load on stair is 3 kN/nf' use M20 Concrete 
15

and Fe415 steel' APP1Y the checks'

On

x(a)Findttreeffectivedepthfrombendingconsideration.,Y:'1*::]Yatedfooting
of uniform thickness for a column rru"tg size 300x30omm carrying a load of

2000kN.Thebearing",p*i,yofsoilistsotNlm,.UseM25concreteand 8

Fe-415 grade steel'

(b)AshortSquarecolumn300mmsideisreinforcedwith4barsof20mmdiameter
longtudinal reinforcement and lateral ties' using partial safety 3:t"-* 

of 1'5' find

the safe load that column 
"* 

,ur.y' Adopt uid to""'ete and Fe500 grade steel' 7
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