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SEVENTH SEMESTER B.TECH. (ENGIIYEERING) [09
EXAMTNATION, NO\TEMBER 2016

CE/PrcE 09 701_STRUCTURAL DESIGN_III
Maximum: 70 Marksfime: Three Hours

of rs 3370 (part 1 
" 

,,;i|frSi;,f,#J?r: 800, IS 456, sP6, sPr6.

Assum,e any missing fu'ta suitobly.

Part A

Answer qll questians.

1.Whatismeantbyslendernessratioofacompressionmember?

2. What are the situations in whic-h combined footings are preferred to isolated footings ?

3. Whatare the forces act on the conical dome ?

4. List the various types of losses of prestress in Prcstress concrete beams and their corresponding

equations.

5. What is plate girder ? where it is used ? Name its various components.

(5x2= l0marks)

Part B

Answer any fovr questians.

6: Explain the reduction factor method for design of slender columns. Under what conditions is the

method specified to be used in IS'code

7 . Explain the conditions in which transfer of forces at the interf;ace of pedestal and footing can be

. achieved withsut the aid of reinforcement.

8. Discuss the behaviour of v'aiious elements of a counter'f,ort retaining walls.

9. Explain the design Procedure of spherical domes.

10. Explain the neceslity of high strength steel and concrete in prestressed concrete member.

11. Discuss the advantages and disadvantages of welded connections in steel members.

(4x5=20marks)
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Part C
D 11928

Arwwer aI! questions.

12' Design the longitudinal reinforcement for a braced slender column b00 mm x 400 mm in section
for a factored axial load of 2500 kN. fire factored moments at the top are lvInx = 180 kNm,
ilL = 100 kNm and the moments at the bottom l\4u = 280 kNm and Mo = 110 kNm. Use MgO
concrete and Fe-4lb grade steel.

Or

Desrgn a square footing for a circular column of 500 rnm diameter, reinforced with g numbers of
25 mm diameter bars and carr5ring a service load of 1250 kN. Assume soil with allowable pressune
of 200 kN/m2 at depth of 1.25 m below ground. Adopt M20 concrete for column , \lrzdconcrete
for footing and Fe415 grade.steel for both solnmn and footing.

A counterfort retaining wall is to be retain a backfill of 5 m above the ground level. The densitty of
the earth is 16 kN/ms and its angle of internal of friction is go. Ttre safe bearing capacity of the soil
is 180 kN/m2, the coefficient of friction between the soil and concrete is 0.6 and the spacing of
counterfort is 4 m centre to centre. Adopt M20 concrete and Fe-415 grad€ std. Gb€ck ttre stability
and design the toe slab.

Or

Design a reinforced slab culvert for the following requirements ; clear spa3 = 6 m, width of
supports = 400 mm, width of carriagew aV = 7.8 m, width of kerbs = gge rnrn. $pe of loading = IRC
class AA or A whichever grves worst effect. Grade of conczete = L1zo,Grade of steel Fe 41b.

A prestressed bearq 400 mm x 600 urm has a simple span of 6 m and is loaded with a uniformly
distributed load of 20 klrl/m including its own weight. fire pnestressing tendon is locatcd at 180 mm
from the bottom face. The effective prestress introduced through the tendons is 1000 kl.I. calculabe
the extreme fibre stresses in the concrete at the mid-span due to ttre above load effects.

14.

15.

16.

Or
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17 ' A prcetneaeed cmcrete beem of ryrn Ee n b pcetrcacal by a parabolie * emcentric at supportr

eDd ha$s rn eccenrieity of 8fl1 mn at eonhre of egan. Ibo ;cfi,n r*ueds io t"oao* i,
uilt0 NIEnF Tb ocftcimt of frietion betrrecn &e end cable duct is o.E end the fric.tion .

oc€frfcat ftr trva $* is 0-q)16 /m. rtbe anchorage slip is E mm" ooogutc ;;;; 
"tendons due to friction and eochn3r dig. Assunc E = 2tO kI{An2.

' 18' 
: Fiq *f rqo dE m efrAi,rc l1m" c'"riry r qBilbr'b dffid t r *r u*A if the" GE*ff*ftF b UtBr*binni*EA eref, = 2ao d"

h
19' A Plc0e gfudE i Ede tith Fe 415 Etod plat6. The wob plate is of thc rilo upo x 12 mra adflEs +10 x EG ro' ch.*b ?rT-rq' of a pair of ariftus of sia lfr! x 12 nr,,.

({x lO=eOpaqks)
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