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Ql (3
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(b)
(b)
Q3 (3
(b)
Q3 (3

Attempt all five 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, SP-16, SP-34, IS 875-1987 part | and part Il are permitted.

1. List various assumptions of limit state of collapse for flexure (04)
2. Give the values of partial safety factor for loads. (03)
Answer the following using IS 456-2000:

1. How to calculate effective span of simply supported beam or slab?
Write the specification for minimum eccentricity of column.
Write the equation to calculate minimum shear reinforcement in beam.
Write the specification for diameter of lateral ties in column
Write the specification for minimum reinforcement in case of slab.
What is the value of nominal concrete cover for severe exposure
condition?
7. Write the equation for calculation of development length.
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A beam section 300 mm wide and 500 mm deep is reinforced with a tension
reinforcement of 3000 mm? at an effective cover of 30 mm. Determine the
ultimate moment of resistance of beam section. Use M 20 grade of concrete
and Fe415 grade of steel.
A concrete beam has 350 mm breadth and 700 mm effective depth. Design the
doubly reinforced beam if it is subjected to a super imposed bending moment
of 400 KN-m. Use Fe415 grade of steel and M 20 grade of concrete. Take d'=
50 mm.

OR
A beam simply supported over an effective span of 7 m carries a live load of
20 KN/m. Design the beam if the width of the beam is half the effective depth.
Use M 20 grade of concrete and Fe415 grade of steel. Assume unit weight of
concrete as 25 KN/m?®.Draw the sketch showing reinforcement details.

A Reinforced concrete beam is 300 mm wide and 500 mm deep (effective).
The beam section has been used on an effective span of 6 m. This section
carries a UDL of 50 KN/m including own weight of the beam. Designs shear
reinforcement in form of vertical stirrups if section has main reinforcement
0.75%. Use M 20 grade of concrete and Fe415 grade of steel.
Design one way simply supported slab having clear span 2.5 m, supported on
345 mm thick walls. It is subjected to superimposed load of 3 KN/m? and
floor finish of 2 KN/m2. Use M 20 grade of concrete and Fe415 grade of steel.
Check for deflection is necessary.

OR
Find the moment of resistance of an existing T- beam reinforced with 5 nos
20mm diameter bars having the following data:
bs =740 mm ; d = 400 mm ; by, = 240mm ; D¢ = 100 mm ;
Use M 20 grade of concrete and Fe415 grade of steel.
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Design one way continuous slab having three equal spans 3 m each. Take
width of all supports 240 mm. It is subjected to superimposed load of 4
KN/m? and floor finish of 2 KN/m?. Use M 20 grade of concrete and Fe415
grade of steel. No check is required.

Design a simply supported two way slab of 3 m x 4.5 m effective span
supported on 300 mm thick walls on all four sides. Assume live load 3 KN/m?
and floor finish 0.5 KN/m?% Use M 20 grade of concrete and Fe415 grade of
steel. No check is required. Corners are not held down. No check is
required.
Design a short axially loaded square column 500 mm x 500mm for a service
load of 2000 KN. Use M 25 grade of concrete and Fe415 grade of steel.

OR
Design a simply supported two way slab of 3.5 m x 4 m clear span in if live
load is 3 KN/m”and corners are held down. Supports are 250 mm wide.
Use M 20 grade of concrete and Fe415 grade of steel. No check is required.
An RCC circular column of 600 mm diameter is reinforced with 8 Nos 16 mm
diameter as longitudinal bar with 45 mm clear cover. Design helical
reinforcement. Use M 20 grade of concrete and Fe415 grade of steel.

Design a reinforced concrete pad footing for a 500 mm x 500 mm reinforced
concrete column carrying an axial load of 800 KN. Safe bearing capacity of
soil = 100 KN/m? . Use M 20 grade of concrete and Fe415 grade of steel.
Check for shear is not required.
Explain various methods of improving ductility.

OR
Design a reinforced concrete sloped footing for a 400 mm x 400 mm
reinforced concrete column carrying an axial load of 1200 KN. Safe bearing
capacity of soil = 180 KN/m?. Use M 20 grade of concrete and Fe415 grade of
steel. Check for shear is not required.
Explain necessity of ductility.
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300 mmUSlOUE WA 500 mm ofl Aste UAcA As A yuclld ol
3000 mm? ol 2o2lol WelslHe ad yudld st 8. wABsRs slse
scaR 30 mm 8. Al ol WSBES] HedH wUaRY Yal el M20 s
slsle Aol Fed15 s Wletall GuloL 53,
As sllse ollioll USlous 350 mm ol WABIRS GslE 700 mm B, %
Aol UR 400 KN-m of otHet Yol clold sl dl ofld ofl (S38et s2A.
M20 s slsle Ua Fed15 s Rlctall UL $A. d'= 50 mm AL

Ul
7 HleR oll USRS oty Al WRAIR{ ofln el A 2sad B.
Bl GUR UH[AdARAeUR 20 KN/m il & Al olldell (Sa38et 5. M20
As slsle Wal Fed15 s Wletall GUAL A Aa defl USlOUE ASLE
sl Asl Adl. slsles] Yolle Ase 25 KN/M® . Aollausl anscgll
galladl 2usd €.l

300 mm USlOUE Wl 500 mm USRS Gstes Ul Yuelld oflisll
WABRS ALY 6m B. L WUSDE Ulcloll cet A& 50 KN/m il
AHAAR AR cgat 53 B. %l Yyl 2o2lol WalSNe 0.75% &lat dl Al
USDE HI2 AR Wt glANeell AdlsA WMRWL oll Ul [Beet 53
M20 Js slsle Ua Fed15 Qs WBletall Gulol s3.

2.5 mell Al UL GUR 345 mm %18l (Ballcd uR A€l Al 2sAct clot
A Acell (3o88el 5A. AU 3 KN/m? oll YU 8HWD @R dall 2
KN/m? sAlR $loflal @R clsot 52 B, Aca [Qugl Hi dug 33l B.
M20 Js slsle Ua Fed15 Qs WBldtall GUlol s3.
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20 mm Mol 5 Aol daul oflAell (Qotdl wRvnacl 8l olln ue

uURAY Yol 20,
bf =740 mm ; d = 400 mm ; by, = 240mm ; Ds = 100 mm
M20 JS slgle wal Fes15 s Wlctall GUldL $3.

3 m collgell WSUWL OUOU YRl col A $3leuA QA (SAEat
5. ol AWeoll udlous 240 mm 8. QA 4 KN/m? oll JuR 81Ul
AR dal 2 KN/m? AR glollal iR agat 52 8. M20 s slsle ual
Fe415 9)s Wlctell GUlL 5. 518 Asoll 32 oAl

300 mm sl Rad ad AR cgell wEl A 25Ad 3 m x 4.5 moll
UUBIRS et URlcdddl ¢ A WQAotefl (33818t 5. 3 KN/m? cllsel Als
Ual 05 KN/M? AR glollal Als Wl QAolell Rl ¢S SIGat el
M20 s slsle Ua Fed15 s Rlctall GUAL $A. 518 Asell 32 el
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2000 KN ol q[dt Als HI2 500 mm x 500mm oll AU MUSBDE HRAclll
e Aellacl Ads et ol (38et AL M25 s Slsle wal Feal5 As
Wldtall GuloL $3.
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250 mm %Sl (Bact ad wR oweell wel A 25AA 3.5 m x 4m ol
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800 KN ol adlsc Als dget $cll 500 mm x 500mm MSVE Ul
AR.ALAUL et w2 As A Asiwetl wsAAs §2lLell et
5A. HElell A5 ARat 3AAE 100 KN/ m2 A . M20 Js slsle wal
Fe415 3)s Wletell GUA0L 5. sclotil dultcledl %32 o2l
UR.ALAL suR Ul 552l YurRaoll o€l o€l Al asaudl,

wal
1200 KN ol ddlsc Als dgel $cll 400 mm x 400mm WISDE Ul
AR et w2 s g2l Bawat sA. wélol As ARa
$UAIEl 180 KN/ m? Al . M20 s slsle ol Fed15 s Wldall GuAlol
5. sclotdl ducllell %32 ol
ssAlAlEleAl w33lautct anla.
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