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T.E. (Civil).{Semester - II)
STRUCTUJRAL DESIGN- 11
(2015 Pattern)

Time: 3Hourg| [Max. Marks: 70
I nstructions to the gandidatés,

Q1)

Q2)

Q3)

Q4)

1) Answef @1 OrQ2 Q3o0r Q4, Q5 o0r Q.6 Q.7 or Q8 and Q.9 or Q.10 and
Q.1¥orQ.12

2) FiQurés tocthe right indicate full marks.

3) IS 45642000 and non programmable calculator .are allowed in the
examij fation.

4) Neat diagrams must be drawn wherever necessary.
5) Mere reproduction from IS code as answer, wili ot be given full credit.
6) Chf necessary assume suitable data and iridicate clearly.

Determine the required effective gdepth and corresponding area of tension
reinforcement for 300 mm wide kectangular RC beam to resist working
bending moment of 75 kN-m/Use M20 grade of concrete and Fe 415
steel. Adopt WSM approach. [9]

OR

Design arectangular RC beam Section to resist working moment of 60 kN-m.
The width and overall depth.of’beams are restricted to 300 mm and 450 mm,
respectively dueto architectural requirements. Use M 20 grade of concrete'and
Fe 415 steel. Adopt WSV approach. [9]

Explainthetermsbond stress and devel opment length. Cateul até tievel opment
length for 16mm diameter bar in compression and tension by-both methods
(WSM and LSM). Use M 30 concrete and Fe 500/sted!. [7]

OR

Find the area of tension reinforcement for afiénged Section to resist ultimate
moment 675 kN-m. Sectional properties of.flanged’sections are: b, = 1200
mm; D, =120 mm; b =300 mm; d = 600 mm. Material properties of flanged
sections are: M 20 grade of concrete and Fe 415:sted. [7]
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Q5) Figure 1 showsthe center line layout of atypical floor for an office building.
The live load and floor finish are 3.5 KN/m? and 1.25 kKN/m?, respectively.
Design smply supported slab panel; S) using LSM approach. The grade of
concrete isM20 and stedl is Fe 500::Snhow details of reinforcement. [8]

OR

Q6) Figure 1 showsthelayoubof atypical floor for an office building. Theliveload
and floor finish are 8.5KN/rf»and 1.25 kN/m?, respectively. Design slab panel
S, using LSM appraach (Only for Flexure). The grade of concreteisM20 and
steel is Fe 500,Shew detzils of reinforcement. [8]

Q7) @ A rettarigular\RC beam 300 mm x 420 mm effectiveis reinforced with 3
ndmber 20mm diameter bars on tension side. The beami's subjected to a
factored foad of 60kN/m on entire span of 6.5m. Design the shear
reinforCement using vertical stirrups. Use M 20 grade of concrete and Fe
415'sted. [7]

b) A'R.C. beam rectangular in cross section 230 mm wide and 400 mm
overall deep is reinforced with ag gffectiv/e’cover of 35 mm from the
nearer face. Calcul ate the strength Of the sectionintorsion whenitisaso
subjected to factored shear of 10°kN @nd factored bending moment of
42 kN-m. Also design the tiahsverse réinforcement for the section. Use
M?20 grade of concrete andd-e 415 steel. [10]

OR

Q8) Using IS code coefficients desigiia continuous beam B -B -B,,, of atypical
floor for an office building showninfigure 1. All slab panelsare 130 mm thick.
Theliveload and floor finish.for slabsare 3.5 KN/m? and 1.25 kN/m?, respéc-
tively. This continuous beanmyval so supports 230 mm thick brick masonrywall
of 3.00 m height. Use L SMapproach. Show details of tension aswellgs shear
reinforcement. Use M25grade of concrete and Fe 500 steel, [15]

Q9) A R.C. beam ABC is simply supported at A and.C.and_eontinuous over
support B. Span AB = 5m and Span BC = 4 m. Fije-beam carries dead |oad
(inclusive of self weight) of 25 kN/m and liverigad of 20 kN/m. Calculate
design moments at central support B and néar-rnid-span of AB after 15%
redistribution of moments. Draw the design/maiment,erivel opesand design the
beam for flexural only. Use M25 grade of coricreteand Fe 500 steel.  [15]

OR

[5669]-509 2



Q10)In amulti-storyed building acorner colunitis subjected to ultimate axial load
of 2100 kN and ultimate moment of intensity 85 kN-m about major axisbisecting
the depth of column. The ultimate mement about minor axis bisecting the
width of columnis35 kN-m. The effective lengths of column about major and
minor axisare 5 m and 3 m, respestively. The unsupported length about both
axesis4.5 m. Design this bi-axial-rectangular short column by LSM approach
with material M30 arld ié 415steel . The environmental exposure conditionis
severe. Show detaitsaf reiniorecement in plan and sectional elevation. [15]

Q11)Design a shortiaxiallyigaded column and its isolated footing for carrying a
working axialtoad,of’750 kN. The effective length of columnis 3.0 m. Use

M 20 grade of’conicrete and Fe 415 grade of steel. SBC of soil is 200 KN/m?,

[18]

OR

Q12)Design ashort RC column by using M 20 concrete and’Fe 500 steel to carry
a working axial load of 850 kN and working mement of 85 kN-m about
maj or aXis bisecting the depth of columne.T he unsupported length of column
is 3.00 m and both ends of column dreypinned. Also design isolated pad
footing for the column only for two way shearand flexure. Take SBC of soil
as 200 KN/m?. Show details of reinfQreement in plan and sectional el evation.
Use given interaction charts. Use bSM approach. [18]

4.0 m —»

B,, S1 Bso

Bio

Big Ss

Figure 1. Sructural layout of a typical flaor’for an office building
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Chart No 1: Interaction chart for combined.bending and compression
on rectangular section with equal reinforcernent.on all sides.
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Chart No 2: Interaction chart for combined Bending’and compression
on rectangular section with equal reinforcementcof all sides.
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Chart No 3: Interaction chart for combined bending’and compression
on rectangular section with equal reinforéement o all sides.
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Chart No 4: Interaction chart for combined bending anedcompression
on rectangular section with equal reinforcement.on afi sides.
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