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Time: 3 hrs.

Seventh Semester B.E. Degree Examination, Dec.2014 /Jan.2O15

Design of Steel Structures

M ax. Marks: 100
Note: l. Answer FIVE full questions, selecting

at least TWO qaestions from each part.
2. Use of IS 800-200 and steel tables permitted.
3. Assume missing data suitably.
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PAR]T _ A
Mentiontheadvantagesanddi'uouuilg.'ortn.stee1structures.la.

b.
c.

What are the requirements that govern the structural design of steel sfiuctures? (06 Marks)
Mention the different loads used in the steel sections and also the combination of loads.

(08 Marks)

a. Explain various modes of failures of bolted connections with neat sketch. (06 Marks)
b. Two ISF sections 200 mm x l0 mm each and 1.5 m long are to be joined to make a member

of length 3.0 m. Design a butt joint with the bolts arranged in a diamond pattem. The flats
are supposed to carry a factored tensile force of 450 kN. Adopt HSFG bolts of property class
8.8, dia of bolt : 20 mm, coefficient of friction Vr: 9.4, slip resistance designated at
ultimate load. Also, determine the efficiency of the joint. (14 Marks)

3 a. A tie member of a roof truss consists of 2-lSA 125 x 75 x 10 mm. The tie member is
subjected to pull of 250 kN. The angles are connected on eithel side of a gusset plate of
l0 mm thick with long legs back to back. Design the end connection assuming field weld.

(06 Marks)
b. For the welded bracket shown in Fig.Q3(b), determine the greatest safe load that can be

applied at a distance of 120 mm from flanges of column. The size of weld is 6 mm. Assume
shop weld.

Fig.Q3(b) (14 Marks)

Detetmine the shape factor of a rectangular section of breadth 'b' and depth 'd'. (06 Marks)
Find out the collapse load for a propped cantilever subjected to a uniformly distributed
load/unit length. The plastic capacil, of the beam is Mo. (14 Marks)
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5a.
b.

PART _ B
What is lug angle and why is it not prefened? Explain.

the rool Check for shear, moment capacity and deflection.

A built up column consists of ISHB 350 @ 674 N/m with 400 x 20 mm flange plates carries
an axial load of i 800 kN. Design a suitable gusseted base. Bearing strength of concrete is
0.45 fck. Assume M25 grade eoncrete and M26 bolts of grade 5.6. SBC of soil: 180 kN/m2.

(14 Marks)

Distinguish between laterally restrained and unrestrained beams with the help of sketches.
(06 Marks)

A roof of a hall measuring 5 x 12 m consists of 120 mm thick RCC slab supported on steel
I-section spaced at 3.0 mc/c. Take live load 3.5 kN/m2 and finishes 1.5 klri/m2. Bearingof
wall :400 mm. the beam is laterally restrained. Design one of the interior beam supporring

t0cv72

(06 Marks)

(14 Marks)

Design an unequal single angle section to act as a tie member of length 1.56 m in a roof
truss, if it is to carry an axial load of 60 kN, when subjected to possible reversal of stress
into compression resulting from the action of wind or earthquake. Design welded
connection. (14 Marks)

6 a. A column square in cross section (plan) of side 360 mm consists of 4 angles of ISA
80 x 80 x 10 mm at each comer with suitable lacing. Find the load carrying caiacity of the
column, if the height of the column is 5 m and effectively held in positiln ut Uotfr .ndr, but
not restrained against rotation. (06 Marks;

b. Design a single angle strut for a roof truss carrying a compressive load of 100 kN. The
length of strut between c/c intersections is 210 cm. Also design bolted end connection with
4.6 grade bolt. (14 Marks)

7 a. Distinguish between the slab base and gusseted base and draw a neat sketch of sectional
elevation of gusseted base indicating the salient features. (06 Marks)

b.

8a.

b.

***t<x
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Seventh Semester B.E. Degree Examination, June/July 2Ol4
Design of Steel Structures

Time: 3 hrs. Max. Marks:100
Note: 1. Answer FIVEfull questions, selecting

atleast Tl4/O questionfrom each part.
2. Use of Is : 800 - 2007 and steel tables is permitted.

PART _ A

a. What are rolled structural steel sections? What are the various types of rolled steel sections
manufacturing? (06 Marks)

b. Explain briefly the necessity of partial safety factors and codes in structural design.
(08 Marks)

c. How plastic method of design is different from limit state method of design? 1oe Marks)
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Write a note on HSFG blot. (05 Marks)
Determine the safe load P that can be carried by the joint shown in figure. The thickness of
the flange of I - section is 9.1 mm and that of bracket plate 10 mm use M20 bolts of grade
+.6. (t5 Vtarks)

3 a. Explain the common defects in the welded connections.
b. A joist culting is used as bracket to support a factored load of 200

column flange as shown in Fig. compute the size of the fillet weld.

(05 Marks)
kN. It is welded to the

(15 Marks)

ItHg AsuPSE '4N1"

I 5 HB 4roe'?sj.3 rtlm

400

ZOO KN

Fig. Q3(b)
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4 a. Determine Zo and Mo about ZZ axrs for the

fy:250 MPa. Also find shape factor.

t0cv72
channel section shown in Fig. Qa(a). Given

(10 Marks)
t 90 )..
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5a.
b.

(05 Marks)

'j

6a.

b.

Tzo

tzo

a.

b. Design a slab base for a column ISHB 350 @ 710.2 N/m subjected to a factored axial
compressive load of 1500 kN. The SBC of soil is 250 kN/m2. Use M20 grade concrete for
the pedestal. (10 Marks)

8 A hall of clear dimensions 15 m x 6 m is to be covered by RCC slab flooring 12 cm thick
resting over RS joists spaced at an interval of 3m, centre to centre. Floor finishing 2 cm
thick is to be provided over the RCC slab. The live load on the slab is 4 kN/m2. The joists
are resting over 30 cm thick walls. Design an interior beam using code specifications. The
unit weight of RCC and floor finish is 24 kN/mt. Apply all the necessary chicks. (20 Marks)

{<*{<{<*
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Fig. Qa(a)
b. Determine the plastic moment for a continuous beam having uniform cross section as shown

in Fig Q4(b), (10 Marks)

Fig. Qa@)

PART _ B

Explain with the aid of sketches : i) LUG angle ii) Gusset plate.

,J
--f-

I

A single uniqual angle 100 x 75 x 6 mm is connected to a 8 mm thick gusset plate at the
ends by 4 mm welds as shown in Fig. Q5(b). Determine the design tensile strength of the
angle if the gusset is connected to the 100 mm leg. The yield strength and ultimate strength
of the steel used are 250 MPa an d400 MPa. (15 Marks)

Ia)X-15y6'}'m

Fig. Q5(b)

Calculate the strength of a discontinuous street of length 3.2 m. The steel consists of two
unequal angles 100 x 75 x 8 mm (& :250 N/mm2 with long legs connected on the opposite
sides of a gusset plate). (05 Marks)
Calculate the compressive resistance of a compound column consisting of ISHB 300 with
one cover plate of 350 x 20 mm on each flange and having a length of 5m. Assume that the
bottom of the column is llxed and top is rotation fixed, translation free and t : 250 MPa.

(15 Marks)

35oxLo

15l'B 3oo

Fie. Q6(b)

Define column base. What are the types of column bases? (10 Marks)
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Seventh Semester B.E. Degree Examination, Dec.2014 lJan.20l5
Design of Pre-stressed Goncrete Structures
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Note: 7. Answer FIVE full questions, selecting
atleast TWO questions from each part.

2. Use of IS 1343 - 1980 is permitted.
PART _ A

Define pre-stressed concrete. State its advantage over reinforced concrete.
Explain with neat sketches, 'Fryssinet' system of pre-stressing.
A pre-stressed concrete beam supports a live load of 4 kN /m over a simply supporled span
of 8 m. The beam has an I - section with an overall depth of 400 mm. The thickness of
flanges and'web are 60 and 80 mm respectively. the width of the flanges is 200 mm. Tirc
beam is to be pre-stressed by an effective force 

-of 
235 kN at a suitable eicentricity such that

the resultant stresses at the soffit of the beam at the contre of span is zero.
i) Find the eccentricity required for the lorce
iD If the tendon is concentric, what should be the magnitude of the pre-stressing force for

the resultant stress to be zero at the bottom fibre of the central span section? (08 Marks)

a. Explain concept of load balancing in pre-stressed concrete design. (06 Marks)
b. A concrete beam with a "double overhang" has the middle span equal to 10 m and the equal

overiranging on either side is 2.5 m. Determine the profile of the pre-stressing cable witl, an
effective force of 250 kN which can balance a uniformly distributed load of 8 kN/m on tl.ic
beam, which includes the self weight of the beam. Sketch the cable profile marking the
eccentricity of cable at the support and mid-span. (14 NIarks.l

3 a. List the various types of losses in pre-stressed concrete members and the equations used to
determine tlrem. (06 Marks)

b. A rectangular beam 180 mm wide by 400 mm deep is simply supported over a span of 8 m
and is reinforced with 3 wires of 8 mm dia meter. The wires are located at a constant
eccentricity of 80 mm and are subjected to an initial stress of 1200 N/mm2. Calculate the
percentage loss of stress in the wires if the beam is i) pre tensioned ii) post tensioned. Take
E,
coefficient : 0.0021m, relaxation of steel streis : 6%. Adopt creep and shrinkagc
co-efficient as per IS : 1343 code specifications. (14 NIarks)

4 a. Explain the significance of long term deflections in PSC beams and indicate how it is
calculated. (06 Marks)

b. What ale the factors influencing the deflection of PSC beams? Briefly discuss them.
(04 Marks)

c. A concrete beam having a rectangular section 150 mm wide by 300 mm deep is
pre -stressed by a parabolic cable having an eccentricity of 75 mm at centre of span towalds
the solfit and an eccentricity of 25 mm towards the top at support sections. The effective
force in the cable is 350 kN. The beam supports a concentrated load of 20 kN at the centre of
span in addition to the self weight. If the modulus of elasticity of concrete is 38 kN/mm2 and
span is 8 m,, calculate,
i) Short term deflection at centre of span under prestress, self weight and live load
ii) Long term deflection assuming the loss ratio as 0.8 and creep co-efficient as 1.fr.o 

r".url
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What are the different tlpes of flexural
Explain with sketches.

t0cv74

PART _ B

failures observed in a pre-stressed concrete beam?
(06 Marks)

5a.

b.

6a.
b.

c. A post * tensioned beam with "unbounded tendons" is of rectangular closs section
500 mm x 1000 nrm. The cross sectional area of pre-stressing steel is 3000 mm2. The
effective pre-stress after considering all losses is 1000 ttutpa. fhe effective span of the
beam made M40 concrete is 15 m. Estimate the ultimate moment of resistance of the section

A double Tee section having a flange 1200 mm wide and 150 mm thick is pre-stressed by
4700 mm2 of high tensile steel located at an effective depth of 1600 mm. The ribs have a
thickness of 1500 mm each. The cube strength of concrete is 40 N/mm2 and tensile strength
of steel is 1600 N/mm2. Determine the flexural strength of the double tee gircler .,ring
IS : I 343 code provisrons (07 Marks)

using codal provisions. (07 Marks)

Explain Magnal method of end block design. (08 Marks)
The end block of a post tensioned beam is 300 mrn wide by 300 mm deep and is pre-stressed
concentrically by a Fryssinet cylindrical anchorage of 150 mm diameter with a jacking force
of 800 kN. Design suitable anchorage zone reinfoicenent and sketch the details. (12 Nlarks)

Design a pre-tensioned symmetrical I - beam for an effective span of 7 m to supporl a super
imposed load of 6 kN/m. The beam is to be pre cast in a factory and is to be designed for
handling at any point along length during transport and erection. Load factors against failure
by bending or shear. For dead load : 1.5, for live load : 2.5
Permissible stresses :

At transfer,
Compressive stress : 1.4 N/mm2
Tensile stress : 1.4 N/mm2

At working load,
Compressive stress : 16 N/mm2
Tensile stress : 1.4 N/mm2.

The specified 28 day cube strength of concrete is 50 N/mm2. The pre-stressing force is to be
provided by 5 mm diameter high - tensile wires having an ultimate tensile strength of
1600 N/mm2. The loss ratio is 0.8. Design the beam and sketch the cross - section showing

d<***{<
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c,

Discuss briefly the modes of failure due to shear. (05 Marks)
A concrete beam of rectangular section, 200 rnm wide and 600 mm deep, is pre-stressed by a
parabolic cable located at an eccentricity of 100 mm at mid-span and zero at the supports. If
the beam has a span of 10 m and carries a uniformly distributed live load of 4 kN/m, find the
effective force necessary in the cable for zero shear stress at the suppoft section. For this
condition calculate the principal stlesses. The density of concrete is 24 kN/m3. (07 Marks)
A PSC bearn 250 mm wide and 150 mrn deep-is subjected to a shearing force of 900 kN.
The fibre stress under working loads is 4 N/mm2. lf the effective pre-stresses is 1000 N/mm2
and area of cables 1500 mm'. Design the shear reinforcement. The cables are inclined at an

angle of sin 't*) *itt'r horizontal. (08 Marks)

7a.
b.

the arrangement of wires. (20 Marks)
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separate system of
(12 Marks)

(08 Marks)

(06 Marks)
(06 Marks)

(10 Marks)

Seventh Semester B.E. Degree Examination, Dec.2014 I J an.20l5
Environmental Engineering - ll
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Max. Marks:100
Note: l. Answer FIVE full questions, selecting

at least TWO questions from each part.
2. Assume suitable data wherever requirecl.

:... .. PART _ A
L a. Explain'me41s, demerits and suitability of combined system and

sewerage.
b. Differentiate berween:

i) Sewage and Sullage
ii) Infiltration and exfiltration.
iii) Minimum and Maximum velocities in sewers.
iv) D.W.F and W.W.F

2 a. Explain the differences in the hydraulic design of water supply lines and sewer lines.

Find the minimum velocity and gradient required to transport coarse sand through a sewer of
60 cm diameter u,ith sand par.ficles of 1 mm diameter and specific gravity 2.66. Assume
F 
: 0.06 and f : 0.02. Assumethe sewer to run half full. Take N : 0.012. (08 Marks)

,!

Explain the factors affecting dry weathei flow

i) Catch basins..
ii) Oil and grease'traps

PART _ B
Explain : i) Self purification of streams
Explain :i) Sewage faiming

3 a. What are sewer appurtenances? Explain with a neat sketch, construction and working of a

manhole. (10 Marks)
b. Explain the lollowing, with skerches:

,,,., , ,.

4 a Define BoD. Derive the expression for hrst stage BoD. . (08 Marks)
b. {rtgqlote on carbon cycle. ,. ,.. (04 Marks)
c. The.BODs of wastewater has been analysed as 600 mglL.If Kr : 0.23lday (base e ), what is

. the ultimate BOD,, of the waste. What proporlion of BOD, would remain unoxidised after
.. , 20 days? (08 Marks)

." ,,

ii) Zones of purification. (0s vtarks);,,5 a.
'b. ii) Sewage sickness. (05 Marks)

A stream, saturated with D.O., has a flow of 1.2 m3lsec, BOD of 4 mg/L and rate constant of
0.3 per day. It receives an effluent discharge of 0.25 m'/sec having BOD of 20 mglL,
D.O. 5 mg/L andrate constant0.13 perday. The average velocity of flow of the stream is
0.18 m/sec. Calculate the D.O. deficit at point 20 kms and 40 kms downstream. Assume the
temperature as 20"C, throughout and BOD is measured at 5 days. Take sahrration D.O. at
20oC as9.I7 mglL.

I of2

(10 Marks)
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(,10 Marks)

(15 Marks)

(15 Marks)

limitations.
(15 Marks)

(15 Nlarks)

lollowing data. Fornration
in cutting. The cost filling
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Seventh Semester B.E. Degree Examination, Dec.20l4lJan.20l5
Estimation and Valuations

Time: 3 hrs. Max. Marks:100
Note: I. Answer full questionfrom PART - A

2. Answer FOIIR questions selecting at least
TWOfull questions each.from Part B and C.

PART _ A

I Plepare a detailed estirnate for a residential building shown in Fig. Q1(i)
following iterns of work. Prepare an abstract also,
i) Earlh work excavation for foundation in hard soil Gr,_l Rs 100/- m3

ii) CC bed t : 4 : 8 for walls (D, Rs 2250/- ni3

iii) SSM with CM I : 4 in fburidation and basement @ Rs. 3500/- m3

iv) CC plinth | :2 :4 @! Rs. 3900/- m3

v) BBM walls with CM 1 : 6 for superstructure @, Rs 4000/- m3.

and Ql(ii) fbr the

PART _ B

2 The details of manliole is shown in Fig. Q2. Estimate the quantities of the following items of
work.
i.y Earthworl< excavation
ii) C. C. Bed with I :3 : 6
iii) First class brick work in CM I : 4
iv) 20 mm thick cement moftar plaster.

3 Write the detailed specification for any three of the following :

i) Earth work

ii) Damp proof course 25 mm thick in CM I : lf : 3
iii) First class brick work in superstructure in CM 1 : 6
iv) Cement plastering in CM I : 4.

4 What is an estimate? Classify the types of estimate. Explain them with their

PART - C
5 Carry out the rate analysis for any three of the following :

D CC 1 : 4 : 8 for foundation bed
ii) Coursed rubble stone masonry in CM for I : 6 in foundation
iit 12 mm thick cement plaster:ing in CM I : 6
iu) 75 mrn thick cement concrete flooring with CC I : 4 : 8.

Estimate the cost of earthwork for a porlion of the road from the
widthoftheroadis 10m. Sideslopes areZ: I infillingaid 1.5:1
is Rs. l80imr and cuttins Rs. 12O/mr

Write short notes on any three of the following :

i) Day work
ii) Schedule of rates
iii) Administrative approval
iv) Earnest money deposit.

i of3

m ano cu m
Chainage, m 0 40 80 t20 160 200 240 280
RL ofGL, m 100.6 100.2 99.8 100.2 100.8 l0l .9 102.4 102.5
RL of formation level" m 101 -------> Raisine Gradient I in 400 ----------------

(15 Marks)

(15 Marks)
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