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SIIRIDEVI INSTITUTE O
(Recognised by Govt. ofKar

,.NGINEERING AND TECHONAT OGY. TUMKUR-572106
nataka, Alliliated to VTIJ, Belagavi and approved by Alciffl{Eri Delhi)

^,1*@Sira Road, fumkuuru - 572 106. Karnataka,
pepartment of Civil Engineering
Academic Year 2019- 2020 (Odd Scmester)

TIME TABLE

ts 543667

tu l5O 9001:l0l I C*tifiod lrtinnion
I

l8cv32
l8cv33
l8cv34
l8cv35
l8cv36
I8CVL37
I8CVL38
r8KVK39 /18KAK39
ISMATDIP3I

(Mr. Manogna N)

Subiect
Transform Calculus, Fourier Series and Numerical Techniques
(TCFS&Nr)
Strcngth of Materials (SOM)
Fluid Mechanics (FM)
Building Materials and Construction (BM&C)
Basic Surveying (BS)
Engineering Geology @G)
Computer Aided Building Planning & Drawing (CABPAD)
Building Materials Testing Laboratory (BMT LAB)
Vyavaharika Kannada / Aadalitha Kannada /
Additional Mathematics - I

(Dr. Mahesh Kumar)

Staff-in-chargc

Mathematics Dept

lvlr. C Nagaraja
Mrs. Bhavya C H
Dr. G Matresh Kumar / Mrs. Sreelakshr
Mr. Vinuthan V R/ Mrs. Bhavya C H
Mrs.Sreelakshmi S

Mr. Vinuthan V R r.5S
Mrs. BhavyaC H I PJ
MBA Dept. 

"

WEF: 19/09/2019
Lecture Hall: 205

Counselors

Bl - Mr. Manogna H N

82 - Mrs. Sreelakshmi S

CIass Tcacher
Mrs. Sreelakshmi S

(Dr. Narendra Viswanath)

DAYS

8:30 A M
To

9:25 A M

9:25 A M
To

10:20 A M

10:20 A M
To

10:40 A M

10:40 A M
To

ll:35 A M

11:35 A M
To

12:30 P M

12:30 P M
To

1:30 P M

l:30 P M
To

2t25P}d

2:25 P M
To

3:20 P M

3:20 P M
To

4:I5 P M

4:15 P M
To

4:30 P M

MONDAY TCFS&NT

Y

F

EG BS (vR)

Eq

Uzi)
Fl

CABPAD B1 /BMTLAB82
z
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U

TUESDAY BM&C (S) SOM TCFS&NT BS (vR) BM&C
(G) COLN 82

WtrDNESDAY TCFS&NT EG BM&C (G) FM CABPAD 82lBMTLABBI

TIIURSDAY SOM BS (BCH) TCFS&NT SOM FM EG
Vyavaharika

Kannada

I'ItIDAY EG FM
LIB

/COUN 81
TCFS&NT LIB

Aadalitha
Kannada

SATIJIIDAY SOM BM&C (S)

Time Table Coo inator IIead of the D rtmcnt

thematics Dept.

Princ al

Class: III Semester
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Department of Civil Engineering

PERSONAL TIME TABLE WEF: l9109/2019

Name of the Staff: Mr. Nagaraja C
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SHRIDEVI

Shridevi Institute of Engineering and Technologr-Tumkur
(An ISO 9001-2015 Certified Institution)

DEPARTMENT OF CIVIL ENGINEERING

8.E., Semestcr: III

Course Title: Strength of Materials Course Code: l8CV32

Total lecture hours /week: 5 Duration of Exam: 03 Hrs.

SEE Marl<s: 60 CIE marl<s: 40

Credits:04

Date:25/07/19

Checked by: Dr. G Mahesh Kumar Date:25/07/19

Course Objectives:
The course will enable the students
l. To understand the basic concepts of the stresses and strains for different materials and
strength of structural elements and solutions to problems under different conditions.
2. To know the development of intemal forces and resistance mechanism for one dimensional
and two dimensional structural elements.
3. To analyse and undertand different intemal forces and stresses induced due to
rrepresentative loads on structural elements.
4. To determine the slope and deflection of beams
5. To evaluate the behaviour of torsion members, columns and struts.

Course Outcomes:
The students will be able to:
1. Evaluate the strength of various structural elements intemal forces such as compression,
tension, shear, bending and torsion.
2. Suggest suitable material from among the available in the field of construction and
manufacturing.
3. Evaluate the behavior and strength of structural elements under the action of compound
stresses and thus understand failure concepts.
4. Evaluate the basic concepts of slopes and deflections of struchral elements.
5. Understand the basic concept of analysis and design of structural elements such as
columns and struts.

Materials and resources reouired:

Presentation: Black board, Teaching charts. Models. / OHP/ LCD presentations

Text books:

l

@
Year 2019 - 20

Lesson plan author: Mr. Nagaraja C

Strength of Materials - B S Basavarajaiah and P Mahadevapp4 Universities Press, 3d
Edition,20l0.
Mechanics of Materials - Ferdinand P Beer, E Russel Johnston and Jr. John T DeWolf,
Tata Mc Graw Hill, Third Edition.



Reference Books:
Elements of Strength of Materials - D H Young and S P Timoshenko, EastWest Press
Pvt ltd., 5d' Edition(Reprint 2014).
A Text book of Strength of Materials - R K Bansal, 4s Editiorl taxmi Publications,
2010.
Strength of Materials - S S RattarL McGraw Hill Education (India) Pvt. ltd. 2d Edition
(Sixth Reprint 2013).
Analysis of sructures - Vazirani V N, Itatwad, M M and S K Duggal, Vol l, 17fr
Edition, Khanna Publishers, New Delhi.

Scheme of Eremination:
The question paper will have ten questions, each full question carrying 20 marks. There

will be two full questions (with a maximum of three suMivisions, if necessary) from each

module. Each full question shall cover the topics under a module. The students shall

answer five ft l questions selecting one full question from each module. If more than one

question is answered in modules, the best answer will be considered for the award of
marks limiting one firll question answer in each module. The marks scored for 100 marks

will be reduced to 60 marks proportionately.

Evaluation:
Student Assessment: Through Intemal Assessment Tests (30 Marks), Assignments (10
marks), University Examination (60 Marks)

17CV32- of Materials
Topics

Covered
RemarksSI

No
Date Topics

Module l: Simple stresses and strains
2I 5/07/19

) 26107119

.' 30t07/19

Introduction, Definition and concept and of stress

and strain. Hooke's law
Stress-Strain diagrams for ferrous materials _
Stress - strain diagrams for non ferrous materials,

4 30107/19 Elongation of tapering bars of circular and
rectangular cross - sections,

f, 3t/07/19 Elongation due to self weight
6 0l /08/19 Problems
7 02/08/19 Problems

06/08/r9 Saint Venant's principle, Compound bars,
Temperatwe stresses

06/08/19 Compound section subiected to thermal stresses

07t08t19 Problems
08/08/t 9 state of simple shear

t2 09t08/19 Elastic constants and their relationship
13 | l3/os/19 Problems
lrl Problems

t6/08/19 Problems

z

Lcsson Plan

8

9

l0
ll

t3t08/19
l5



Module 2: Compound stresses

l6 20t08^9 Introduction, state of stress at a point,
General two dimensional stress system,t7 20/08ilg
Principal stresses and principal planes.l8 2t/08fi9

22/08/19 Mohr's circle of stresses19

23t08/19 problems20
27t08/19 Theories of failure: Maximum shear stress theory

and maximum principal stress theory
2l

27108n9 problems22
Thick and thin cylinders: Introduction, Thin
cylinders subjected to intemal pressure

')8/023 8/19

24 29/081t9 Hoop stresses, Longitudinal stress and change in
volume.

25 30/08ilg Thick cylinders subjected to both intemal and
extemal pressure;

03/09fi9 Lame's equation, radial and hoop stress

distribution.
03/09/t9 Problems

28 04/09n9 Problems
Problems29
Module 3: Shear Force and Bending Moment in
Beams:

30 t2t09/19 Introduction to types of beams, supports and
loadings.

3t I t3t09n9 Defrnition of bending moment and shear force,
Sign conventions,

17 t09119 relationship between load intensity, bending
moment and shear force.

33 17109/19 Shear force and bending moment diagrams for
statically determinate beams subiected to point load

34 18109/19 Shear force and bending moment diagrams for
statically deteminate beams subjected to uniformly
distributed loads

t9/09/19 Shear force and bending moment diagrams for
beams subiected to uniformly varying loads

36 20/09119

37 24t09n9 problems

3S 124t09fi9 problems

39 25109/19 problems
40 problems

27109/19 problems
42 0ut0/19
43 0Ut0/19

Problems
Problems
Module 4: Bendinq and shear stresses in beams

11 03/t0/19 Introduction, pure bending theory, Assumptions,
derivation of bending equation

-

3

26

27

lt/09/t9

32

35

Shear force and bending moment diagrams for
statically detemrinate beams subjected to couple
and their combinations.

26t09/19
4t



45 04/t0il9 modulus of rupture, section modulus, flexural
rigidity, Problems

16 09110/19 Expression for transverse shear stress in beams.
17 10/t0/19 Bending and shear stress distribution diagrams for

circular, rectangular sections
tt/10/19{8 Bending and shear stress distribution diagrams for

circular, rectangular sections. Problems
19 t7/10/L9 problems
50 18/10t19 Bending and shear stress distribution diagrams for

'I', and 'T' sections Problems. Shear centre(only
concept)

5l 22/10119 Torsion in Circular Shafts
22/t0n9 Introduction, pure torsion, Assumptions, derivation

of torsion equation for circular shafu,
53 23/10/19 Torsional rigidity and polar modulus Power

transmitted by a shaft,
5,t 24/L0/t9 Problems
55 25110/19 problems

56 30/t0n9 problems

57 31/10/19 problems

s8 I o5/l l/19 problems

59 05/tt/19 problems
60 06,Lt/19 problems

Module 5: Deflection of Beams
61 07/tUt9 Definition of slope, deflection and curvature, Sign

conventions
62 08/n119 Derivation of moment - curvature equation
63 12llUtg Double integration and Macaulay's method
64 12/t I t19 Slope and deflection for standard loading cases

65 t3lt1/19 Slope and deflection for determinate prismatic
beams subjected to point loads, Udl, Uvl and
couple

66 problems
67 problems
68 t9/lLlt9 problems
69 20/tvt9 Columns and Struts: Introduction, short and long

columns. Euler's theory
70 26fit/19 Assumptions, Derivation for Euler's Buckling load

for different end conditions, Limitations of Euler's
theory.

7t 26/1U19 Rankine - Gordon's formula for columns.
1'l 27 /l I /19 Rankine - Gordon's formula for columns

28/1119 problems

74 29il119 problems

C $aeaaru-
Mr. C NQaraJa
Staff lncharge

G Mahesh Kumar&
17

Dr Hemad

+

HOD
Ir

Principal
aidu T

52

14/1v19
19llll19

73
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DEPARTMENT OT CryIL ENGINEERING

STIJDENTS LIST FOR THE ACADEMIC YEAR 2OI9-20
SEM: III & ry GI YEAR)

Roll
No

USN NO Name ofthe Student

1 l SV17CVOO9 Kiran Kumar M T
2 I SVI8CVOO3 Apoorva A
3 I SVI SCVOO4 B M Meghashree
4 iSVI8CVOOT Chandan Gowda P

I SV I SCVOO8 Chandrahasa Patel r e
6 I SVl SCVO I I Deepa R

7
I SV18CVO 13 Doddanagouda

Policepatil
8 I SV18CVO14 Habib Ulla Khan
9 I SV1sCVO 15 Hanamesh

10 I SVl8CVO I7 Hruthvik P

11 I SVl8CVO18 Jayashree P

12 1SV18CVO19 Karthik G
13 lsvl8cv023 Nagalakshmi
14 1SVI8CVO26 Pavan Nag M A
15 ISViSCVO2T Pooia M
t6 1SVl8CV028 Priyanka M D
17 I SVI8CVO29 Roshan Mahato Singh
t8 I SV l8CV030 Sandeep Kumar C
l9 ISVI8CV036 Vishwanath H P
20 ISVI9CV4OO Aasima Sultana
2t l sv l9cv40l Bharath M
22 I SV I9CV402 Bhavana G
23 l sv19cv403 Chandan A S

I SV 19CV404 Chinthana B S
25 ISVl9CV4O5 Darshan R

ISVI9CV4O6 Deepika V Jain
27 lSVI9CV4O7 Dhanushree M N
28 1SVl9CV408 Gayithri S N
29 1SVl9CV409 GuruHM
30 1SVl9CV410 Harshitha M P
3t 1SVl9CV41I Meghana B U
32 ISVI9CV4l2 Onkaraswamy C M
33 I SVI9CV4I3 Rakesh H M
34 I SVI9CV414 Ravikumar G R
35 ISVI9CV4I5 Ruchithashri K
36 I SVI9CV4I6 S A Sai Prakash
37 I SV I9CV4I7 Shimsha I S
38 I SVI9CV4I8 Shivakumar G
39 I SVI9CV4I9 Veda B G
40 I SV I9CV42O Vinav C K

(Dr. . Mahesh Kumar)
Hi?oo

Dept. of Civil Engineering
SIET, TUMKUR - 5.

5
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Third Semester B.E. Degree Examination, Aug./Sept.2020
Strength of Materials

Tinre: 3 hrs. Max. Marks: 100

Nole: Answer tny, FIVE full qaestions, choosing ONE full question fron eoch nndule.

lModu le- I
a. Sketch a typical stress-strain curvc for a ductile material and explain briefly thc salient

lbatures ofthe curve' (05 iuarks)
b. Derivc an expression for the dcformation ofa rectangular lapering bar ofuniform thickness.

(05llarks)
c. Determine the value of P that rvill not except a maximum deformation of 2mm or a stress of

120 MPa in steel, 80 MPa in Aluminium and I15 MPa in bronze (Fig.Ql(c)). Given the

lollowing data:
Ar : 600 mm2, Eo = 0.84x 105 N/mm2
A": 800 mm2, E" = Q.lx 1gj 117.-:
A.:400 nlm?, E.: 2.l,l0s N/mm2

a?

g0o -r I

z?

2a.
b.

c.

a.

b.
J

F'ig.Q l(c) ' (10 ]larrs)

OR
Derivc the relationship benveen Young's nrodulus and bulk modulus. (0i ltrrks)
A load of270 kN is acting on a RCC column of size 200mm , 200nrnr. The colunrn is

reinforced rvith l0 ban of l2mm diameter each. Determine the stress in steel and concrete.
E, : 16.5 E.. (os )t:rrks)
A bar ofbrass 25rnm diameter is encloscd in a steel nrbe of5Onrnr e\rernal diamctcr and
25mm intemal diameter. The bar and tube are both initially lm long and rigidly fastened at
both the ends. Find the stresses in the t\\,o materials when the tenlperaturc rises liom l0'C to
90"c.

If the composite bar is then subjected to an axial tensile load of 60 kN. find the resulting
stresscs gi\,.n that : E, : 200" l0J MPa, Er, = 100" I0: l\4Pa. o, : I 1.6" l0 o/'C,

ab: 18.7x l0 6/"C. (to uarks)

l\l odu le-2
Explain the maxirlum shear slress theory. (05,\tarks)
Explain the proccdure for detcnnining slresses in a gcneral l,ir,o dimensional stress svstem
usinc N4ohr's circle. ! (05 ltarks)
At a point in a strained rxaterial. the state ofstresses is as shorvn in Fig.Q-l(c), Detemrinc thc
principal stresses. nra\inrunr shear strcss and skctch thc orientation ofrhe principrl planc-s.

a(CNir..r:

lOOc1rs'

Fi!.Ql(r)

Atcmrntt- 3.e eI
P 4?

c

I t-rl'j

{lll IIitks)

I

I



{ a.

b.

t8c\'32

OR
In a thin cylinder, show that he hoop stress is twice the longitudinal slress. (08 uarks)
The maximum stress pemritted in a thick cylinder of internal diamcter l00mm and extemal
diameter l50mm is l6 N,'mrnr. lf lhe intemal pressure is l2 Nlmrnl, what extemal pressure
can be applied? Plot cunes showing the varialion of Hoop stress and radial stress through
the matcrial. (12 Marks)

Modu Ie-3
5 a. Define the terms:

(i) Bending Moment (ii) Point of Inflexion.
b. Drarv SFD and BMD for the cantilever beam shown in Fig.Qs(b).

Bu 
tr z*'l-

qKN

A D

n76 {.r<'/l

(0{ llarks)

(l.l lln rks)

ceD
ZrY\ zrn Itn

Fig.Qs(b) (06 Ntarks)

Draw SFD and BMD for a simply sufponed beam carrying two point loads of I 2 kN at I /3'd
span from either supports in addition to a UDL of l0 kN/m throughout span ofbeam is 6m.

(10 iUrrks)

OR
6 a. Establish the relationship between shear force, bending rnoment and load intensity

b. Draw SFD and BMD for the beam shown in Fig.Q6(b)
maximum bending moment and poirft of contraflexure.

(06 iUarks)
Locale maximum shear force

IO KN

C

dto 
r<"lh'r "fl-.{i$r JF

:

e
2rq

Fig.Q6(b)

Module-4

Derive the simple bending equation in lhe form + = ! = ! rvith usual notations.

A beam of I section consists of l80rnm " lsrnrn uung", and a rveb of 280mm " ,!'i}j:f;i
subjected to a bending molncnt of 120 kN-m and a shear lbrce of60 kN. Sketch the bending
stress distribution and shear strcss distribution along the depth ofthe section. (t2 i\rarks)

4ro 2m

7a.

b.

a.
b.

It

,;

OR
Derive the lorsion cqualion lirr a circular.shali subjected to purc tor.jion. ( I0 uarrs)
A solid shah of60mm dianretcr is lo bc replaced by a hollorv shalt of same length. The outer
diam!'ter of hollo$' shaii is sarne as lhul of solid shalt- lf thc anglc' ofl\\'ist pcr uril torsional
r:'rr.rrncnt is lhc sa:re in borh casrs. delcnlinc thL'inncr dirtncter of hollorl shlfl. Take thc
rlodulus ofrilrjtlitl' of hollori shai to be threc tjnres thrrt o1'scrlid shali. ( l0 )larks)



9a.

b.

l8c\'32

Module-5
Derive an expression for the slope and deflection ol a simply supported beam carrying a

central concentrated load. (o8lta.ks)
A simply supponed beam ofconstant cross seclion is lOrn long. It is loaded with nvo point
loads of 100 kN and 80 kN at points 2m and 6m from the lefi end respectively. Calculate the
defleclion under each load the maximum deflection. Take E = 200 CPa and I = l8r I08 mrnt.

(12 irlarks)

OR
Distinguish benveen long and short columns. (0,t i\tarts)
What are the limitations of Euler's column theory? (04 NtarLs)
A hollow cast iron column whose outside diameter is 200mm has a thickness of 20mm. lt is
4.5m long and fixed al both ends. Calculate (i) Slendemess ratio (ii) Ratio of Euler's and

Rankine'scriticalloads.TakeE= l00CPa,o=l un6o.:550N/mm2. (t2t\tarks)- 
t600

l0 a.

b.
c.

.{rl.
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Third Semester B.E. Degree Examination, June/July 2019

Strength of Materials

Time: 3 hrs. Max^ Marks: 80

Note: Answer any FTW full qualions, i{toosing ONE JuIl question from each module

Module.l
I a. Define : (i) Modulus of Rigidity (ii) Poisson's ratio (tx Mrrks)

b. Prove that the total extension ofa uniformly tapering rod of diameter Dr and D , when the
. 4PL

rod is subjected to an axial load 'P' is given by dl = ;Effi . (tlo Mr*s)

c. An axial pull of 40,000 N is acting on a bar consisting of three sections of length 300mm,
250mm and 200mm and ofdiameters 20mnl 40mrn and 50mm respectively. Ifthe Young's
modulus:2x105 N/mm2, determine (i) Stress in each section (iD totat extension ofthe bar.

(()6 Mrrks)

2 a. 
'Explain 

elasticity and elastic limit. 
oR 

(04 Mrd$)
b. A steel bar 300mm long, 50mm wide and 40mm thick is subjected to a pull of 300 kll in the

direction..of fu length. Determine the change in volume. Take E : 2xld N/mm2 and

. Poissonls ratio = 0.25. (06 Mirks)
c. A reinforced short concrete column 250mm x 250mm in section i3 reinforced with 8 steel

bars. The tota, area of steel bars is 2500 mm2. Ttie column carries a load of390 k}.l. If the
modulus of elasticity for steel is 15 times that of concrete. Find the stresses in concrete and

'steel. ' (06 M8rl(s)

Module-2

ffiffi

Differentiate between thin cylinder and a thick cylinder. Find an expression for the radial
pressure and hoop stress at any point in case ofa thick cylinder. (10 Marks)
A rectangular bar ofcross section area of 11,000 mm2 is subjected to a tensile load 'P' as

shown in Fig.Q3(b). The permissible normal and shear stresses on the oblique plane BC are
given as 7 N/mm2 and 3.5 N/mm2 respectively. Determine the safe value of ;P'. (06 Marks)

J a.

b.

c

s
Fig.Q3(b)

OR
Determine the maximum and minimum hoop stress across the section of a pipe 400mm
internal diameter and l00mm thiclq when the pipe contains a fluid at a pressure of 8 N/mm'.
Also sketch the radial pressure disribution and hoop stress distribution across the section.

' (0t Mrrl$)
At a point in a strained materiai the principal tensile stresses across two perpendicular planes
are 80 N/mm2 and 40 N/mm2. Determine normal stress, shear stress and the resultant stress
on a plane inilined at 20o with the major principal piane. Determine also the obliquity.

(Ot Mertc)

?
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Module-3
5 a. Define (i) Shear force (ii) Bending rnoment. (tn M.rks)

b. Draw the SF and BM diagrams for a cantilever of lengh 'L' carrying a point load .W, at tlre
free end. (M M.r*s)

c. Draw the SF and BM diagrams of a simply supported beam of length 7 mt carrying
uniformly distributed loads as shown in Fig.Qs(c). (r0 M.rtG)

tot-t-r/,tt

s)
lr-3r'

OR
A horizontal beam 10mt long is carrying a uniformly distributed load of 1 kN/m. The beam
is supported on two supports 6 mt apart. Find the position ofthe supports, so that bending
moment on the beam is as small as possible. Also draw the SF and BM diagram, (16 Mrrks)

Module.4
Defme the terms : (i) Neutral axis (ii) Section modulus. (04 Mr*s)
A hollow mild steel tube 6m lcng 40mm internal diameter and 5mm thick is used as a strut
with both ends hinged. Find dre crippling load and safe load taking factor of safety as 3.

Take E = 2xld Nirun2. (06 Mrrts)
The external and intemal diameter of a hollow cast iron column are 50mm and 40mm
respectively. Ifthe length of this column is 3m and both of its ends are fixe4 determine the

crippling load using Rankine's formula. Take the values of o6 = 550 N/mm2 -6 o = J-

in Rankine's formula. (06 M.rl6)

OR
Defme (i) Buckling load (ii) Slendemess ratio. (04 Marks)
A timber beam of rectangular section of length 8m is simply supported. The beam carries a
U.D.L. of 12 kN/m ran over the entte lenglh and a point load of l0 kN at 3m from the left
support. If the depth is two times the width and the stress in the timber is not to exceed
8 N/mm2, find the suitable dimensions of the section. (r2 Msrt6)

Module-5
List the theories of iailures. (04 Mar*s)
A hollow shaft of external diameter l20mm transmits 300 kW power at 200 r.p.m.
Determine the maximum internal diameter if the maximum stress in the shaft is not to
exceed 60 N/mm2. ((t6 Merks)
Determine the diameter of a solid steei shaft which will transmit 90 kW at '150 r.p.m. AIso

determine the length ofthe shaft if ihe twist must not exceed 1o over the entire lengh. The
maximum shear stress is limited tc 60 N/mm2. Take the value of modulus of
rigiditY = 8x 104 N/mm2. (06 Merks)

OR
l0 a. Derive the relation for a circular shaft '*rhen subjected to a torsion as given below:

TtC0

lt-
Fig.Qs(c)

6

ta-
b.

c.

9a.
b.

c.

8a.
b.

JRL
b. State and explain theory of maximum principal strain theory.

*++:l:1.

2 of2

(08 Marks)

(08 Marks)
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Third Semester B.E. Degree Examination, June/July 2019
Strength of Materials

Max. Marks:100

Note: Answer any FIVE full questions, selecting atleost TWO questions f'rom eoch part.

PART.A
a. Draw stress - strain curve for mild steel specimen subjected to axial tension and indicate

salient points. -. (05 Mar*s)
b. Determine the elongation caused by an axial load of54 kN applied to flat bar of l2.5mm

thickness, tapering from 100mm to 50mm in a length of450mm- Take E = 200 GPa.
(O7 Mrrl6)

c. A stepp€d bar is subjected to forces as shown in fig. Ql(c). Determine the magnitude of
force P. Also find the net deformation induced. Take E = 210 GPa ((E Marks)

Ecc h^!
62s,u," l15c ,.i!

l-2O t ",

Fig.Ql(c)
l'2n

I

45

2 a. Establish the relationship between E, K and Poisson's ratio. (0t Marks)
b. A bar 30mm in diameter was subjected to tensile load of 54kN and the measured extension

on a 300mm gauge length was 0.1l2mm and ch4nge in diameter was 0.00366mm. Calculate
Poisson's ratio and the values ofthree modulii. (12 Marks)

O.6m 0,9 n

J a. What are principal stresses and principal planes? (06 Mar&s)
b. An element has a tensile stress of 600MN/m2 and a compressive stress of 400 MN/m2 acting

on two mutually perpendicular planes. It has rwo equal shear stresses of 200MN/m2 on these
planes. Determine i) Magnitude and direction of principal stresses and ii) Magnitude and
dtection of maximum shear stress. (14 Marks)

1 a. Explain the terms i) Shear force ii) Bending moment iii) Point of contra flexure.
(05 Marls)

b. Draw SFD and BMD for the beam loaded as shown in fig. QaO), indicating the salient
values. (06 Mrrks)

c Draw SFD and BMD for the overhanging bean loaded as shown in fig. Q4(c), indicating the
salient values and locate the point ofcontra flexure, ifany. (0t Marks)

Fig.Qa@)

sl"'
e

,"

l5rtl

ksovt

Fig.Qa(c) h

-il.) t-9>

I of 2

l.Lr

c

m
Time: 3 hrs.
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PART-B
a. What are the assumptions made in the theory ofpure bending? (06 lllarks)
b. A T - section of flange l50mm wide and l5mm thick and overall depth of 200mm, with

l5mm web thickness is loaded such that, the lection has a moment of 25kN - m and shear
force of l50kN. Sketch the bending and shear stress distribution diagram indicating salient
values. (14 Merr<s)

a. Distinguish between slope and deflection. Explain with examples of a simply supported
beam and a cantilever beam. (08 Msrks)

b. A beam AB of6m span is simply supported at the ends and is loaded with a point load of
l0ld.l at the centre ofthe span and a ud0 of 5kN/m for the frst half span ofthe beam. Find
i) deflection under point load ii) max deflection.
TakeE=200 GPa , I=25 x 106 mma. (12 Msrts)

a. List the assumptions made in the Euler's theory of columns. (06 Marks)
b. A cast iron column with l00mm extemal diameter and 80mm internal diameter is 3m long.

Calculate the safe load using Rankine's formula if
i) Both ends are fixed ii) Both ends are hinged.
Take o" = 600N/mm2, a= l/1600. Adopt a factor of safety = 3. (r4 Mrrks)

7 a- Prove that a hollow shaft is stronger and stiffer than solid shaft of the same material lengh
and weight. ({B Marts)

b. A solid circular shafts transmits 294 kW at 300 rpm. Ifthe maximum shear stress should be
less than 42MN/m'? aird the angle of twist in a length of 3m, should not exceed I degree.

Find the diameter of the shaft. Take C = 80 GN/m2. (12 M.r*s)

8

2 of 7
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Third Semester B.E. Degree Examination, June/July 2018

. Strength of Materials

a.

b.

I

,
1!

+

06

K

2

Max. Marks: 80

Note: ,1. Answer any FIVE full queslions, choosing
ONE full question fmm each module.

2. lllissing dola, if ony, moy be suilobly assumed.

Mod ule-l
For a bar ofuniform section derive an expression for elongation due to self weight.lo6 Mer*s;
Evaluate the deformation ofthe bar, given, E1 = E2 = E3 = 200GPa, refer Fig.Ql(b).

(lO Mzttrs) ,.-

'EDF 
N q.lon).

Fig.Ql(b)

OR
Dcrii e arr e:pression betrveen Young's modulus, Mot,lus of rigidity and Poisson's ratio.

(t0Ilarks)
A circular iod of dia 200mm and 500mm long is subjecred to a tensile force ol 45kN
modulus of elasticity : 29, kN/mm2, Find stress. strain and elongation of bar due to applied
load. (06}tarks)

llodule-2
At a certain point in a stressed body, the principal stresses are 6x = 80 MPa and
o, = -40MPa. Detcrmine o and t on the planes whose normal's are at +30o and +120o with
x - axis. (16 MrrLs)

OR
Derive an expression of tangential stress and longitudinal stress of thin rvalled pressure
vessels. (o8}tarks)
A rectangular block of material 

^is 
subjected to a lensile stress of l00N/mmr on one plane

and a tensile stress of 50N/mm' on a plane at right angles together with shear stress of
60 N/mm: on same planes, find : i) direction of the principal plane ii) rnagnitude of the
principal plane iii) magnitude ofgreatest slre:r stress, (08 llnrks)

\,d

'

E

z

,-

v

,3'

{a.

b.

)Iodule-3
.fi'' a. Define: i) bending moment ii) shear force iii) shear force diagram iv) bending nrornent

diagranr. (08 ]ts*s)
b. Drau SFD and tiMD for the cantilever beant slrorvn in Fig.Q5(b). - (08 uarks)

t l(r{
2*nd'q

A Qmr I"'r O 2ra. a t5 B

A,u laDo.

62:2
icotN

Fig.Qs(b) I
I of 2

! knt
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OR
6 a. Derive the relation between load intensity, bending moment and shear force. (ff Mar*s) z

b. -A beam ABC, Em long has supplied at A and B, it is long between A and B. The beam
carries an udl of l0kN/m between A and B. At iee end point C, a point load of 15 kN acts.
Draw BMD and locate point ofcontra-flexure, ifany. (10 Marks)

Module-.1
.y'a Explain pure bending with an suitable example and mention the assumptions of pure

bending. (06 Mrrks)
A cast iron beam section shown in Fig.Q7(b) is lieely supported on a span of5m. IF the
tensile stress is not to exceed 20 N/mm'. Find the safe UDL which the beam can carry. Find
also the maximum compressive stresr. 

,r__ 
(10 Merks)

b

8a.
b.

2cr, ,7,

, corr, r,

t 6 Q n*-.t
rig.Q7(b)

OR
Derive an Euler's crippling load when both ends ofthe column are pinned. (08 Marks)
A hollow cylindrical cost iron column is 4m long both ends being. iixed. Design the column
to carry a axial load of 250 kN. Use Rankine's formula and factor of safety = 5. The intemal
diameter may be taken as 0.80 time the external diameter. Take Ec = 550 N/mm' and

Ict=-.
r 600

(08lUarks)

M odule-5
a. Derive torsional equation for circular shaft. (08 Marks)

v{ A steel shaft transmits l05kN at 160 rpm. Ifthe shaft is l00mm in diameter. Find the torque
on the shaft and the maximum sharing stress induced. (08 Merks)

OR
Define pure torsion. polar modulus and torsional rigidity. (06 llarks)
A solid shaft is subjected to a torque of l5 kN-m. Find the necessary diameter ofthe shaft if
the allorvable shearing stress is 60N/mml and the allorvable trvist is I degree in a length of
20 diameters of the shaft' Take C:8 x l0r N/mmr' (10iuarks)

9

10 a.
b.

2 ol2

t
L-
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Third Semester B.E. Degree Examination, June/July 2017
Strength of Materials

Time: 3 hrs. Max. Marks: 80

Note: Answer FIVE full questions, choosing one full question from each module.
Iodule-1

I a. Dehne : (i) Poisson's ratio (ii) Volumetric strain (iii) Temperature stresses (06 Marks)

b. A steel bar of 20 mm diameter is sub_jected to tensile load test. Detennire stress, strai[
Young's modulus,96 elongation ftonr the tbllo\yirg data:

Cauge length - 200 mm. Extension at a load of 100 kN - 0.147 mm. Total elongation
50 mm. Also determine the o./o decrease in cross sectional area of the specimen if the

diameter ofthe rod at failure is 16 mnr (10 llarks)

OR
2 a. Derive the relationship between Yorlng's modulus and shear modulus with usual notation.

(06lUarks)
b. A steel tube 45 mm cxtcmal diamcter alrd ] mm thick cncloses centrally a solid copper bar

30 nn]l diaoleter. The bar and the tube are rigidly' connected together aI their el)ds at a

temperatule of l0'C. !'ind the stlesses developed in each ma(erial when heated to lit0'C.
Take E.-200GPq o"=108r10i,'C E. =tl0GPa. c(c =t7xl0+'"C (10 iUarks)

Iodule-2
3a.

b.
Derive Larni's cquation for thick cylindels. (06 lvlarks)

The state ofstress at a point in a strained material is as shorvn in the Fig. Q3 (b)
Determine (i) Principal stresses and principal planes (ii) Max shear stress and its plane
(iri) Sketch the stress diagram showing stresses and plaues. (10 trlrrks)

BPq

l"1Po.

Fig. Q3(b)
OR

Derive expressions tbr normal stress aud tangential stress for a member subject to uniaxial
loading. (06 Marks)

A shell 1.25 m long, I m diarneter is subjected to internal fluid pressure of I MPa. Ifrhe
thickness ofthe shell is l0 mm. Find Hoop stress. longitudinal stress, max shear stress and

change in diameter and length. Take E=l\10' f,{Pa, l=03. (l0Ntrrks)
m

Il{odule-3
Derive the relationship betu,een load intensity. shear tbrce and bending moment. (06 lrtarks)
A simply suppofied bcam is subject to a point load oi 15 kN together rvith udl of l5 kNln
applied as shown in Fig. Q5 (b). Drarv SFD and BN'ID. Find also point ofzero shear and its
corresponding BM Lsrr.r 

(t0 Marks)

o

l.S r1

-1 a.

b.

5a.
b.

B

I of2
Fig. Q5 (b)

ffisM



6a.

b.

15CV/CT32

OR
Sholv that max BM for a simply supported beam of length / carrying udl of intensity Wunit

- w/'?
lenAth ls 

-- 
. (06 Marks)'8

Draw SFD and BMD for the load diagram, shown in Fig. Q6 (b). Mark the values at salient
points. (10 Mark's)

6oE^) 6oE^l
t ].09.1-nA

o E

Modulc-4

7 a. Derive the bending equation, $ = ! = ! rvith usLral notation. (06 ilarl6)'l y R

b. A hallow tube of6 m length rvith dxtemal diameter 60 mm and thickness l0 mm is subject
to mininium crippling load. Find Euler's critical load for this colurnn : (i) When both ends
are tlxed. (ii) When one end fixed other end hinged. Assume E :200 GPa. (t0lvlarks)

8a.
b.

OR
Derive expression for crippling load tbr a long column rvhen both ends are hinged- (06 urrks)
A circular pipe of external diameter 70 rnm and thickncss E mm is used as a simply
supponed beam over an effectire span of 2.5 m, Find the max concentrated load thar can be
applied at the centre of the span if permissible stress in the tube is 150 N/mmr. (10 tuarks)

Module-5

9 a. Derive the torque equation : = t = E rvith usual notation.I.Rl
b. State the theories of failures. Explain brielly any two ofthe theorics.

l0 a.

b.

(06Ilarks)

(10 iurrks)

OR
Statc the assumption made in the theory ofpurc torsion. (06 llrrks)
A hallow shaft has to transmit 600 kW porver at 80 rpm. -fhe maximum torque deveioped
mav exceed the mean torque by 40(Zo. Design a suitable section if the working stress is
90 MPa. Take aiameter ratio as 0.8. W)at rvill be the an-qular twist measured over a lengtlr
of2 m if C = 84 GPa? (l0 ruerks)

Z ofl

?-t\ > fv\ Lr I r\
Fig. Q6 (b)



USN 1sCV/CT32

(06 Marks)

(10lvlarks)

Third Semester B.E. Degree Examination, Dec.20l 6l J an.2Ul7
Strength of Materials

Time: 3 hrs. Max. Marks: 80

Note: Answer any FIVE full questions, choosing one full question from each module,

E

39

--[

Tl,

c;
6z
9E
ird

E!

-.i
o.a
66

4.9

;
z
E

E

I
Module-1

a. Name and define the four elastic constants.
b. Determine the value of '?" and the total deformation of the stepped bar

Take E :2.1 x l0s N/mm2. Refer fig.Ql(b).

l36XH

Fie.Ql (b)

OR
Derive the rdlationship between Young's modulus and bulk modulus. (06 Marks)
A steel bar is placed between two copper bars, each having same area and length as the steel
bar. These are rigidly Ebnnecied togethei at a leinirerahlre of25oc- WhEn the temperature is
raised to 325oC, the length ofthe bar is increased by l.5mm. Compute the original length
and final stresses in each bar. Take Es."r:2lOGPa and E"or* = lOOGPa ;

crsteer = 12 x l06PC and a..p* : 17.5 x 10flC. (10 Ma*s)

Module-2
Explain the procedure to construct Mohr's circle and to find principal stresses and their
planes. (04 Marks)
The stresses acting at a point in a two dimensional stress system is as shown in fig.Q3(b).
Determine : i) Principal stresses ii) Normal and tangential stress on the plane AB
iii) Maximum shear stress. (12 Marks)

8ot,?^

Fie.Q3(b)
atrP-

6n

OR
4 a. Derive an expression for hoop stress in thin cylinder. (04 iua*s)

b. Find the thickness ofthe metal necessary fora sleel cylindrical shell ofintemal dia l50mm
to withstand an intemal pressure of 50N/mm2. The maximum hoop stress in the section not
to exceed l50Nimm:. Ifthe thickness is found using the cylinder analysis, lvhat is the
percentage error? (12 Nfs rks)

Module-3
Derive the relationship between intensity ofload, shear force and bending moment

I of 2

2a.
b.

3a.

b.

5

A=2

P,-- 6at-*-
I,.BP

(06 }Iarks)

m ffiM
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b. Draw shear force and bending moment diagrams for the beam shown in fig.Qs(b). (10 Marks)
8al<f

l",

Fis.Q5(b)

OR
6 a. Define i) Shear force ii) Bending moment and iii) Point ofconha flexure. (03 Marks)

b. For the beam AC shown in fig.Q6(b), determine the magnitude of the load 'P' acting at C,
such that the reaction at supports A and B are equal. Also draw SF and BM diagrams, locate
the point ofcontra flexure ifany. (13 Marks)

h5t<f
.t

?a

hr,'t ln c

Module.4
7 a. What are the assumptions in bending theory? (04 Marks)

b. A beam simply supported at ends and having cross section as shown in fig.Q7(b) is loaded
with a udt over a span of 8m. The allowable bending stress in tension is 30N/mm2 and that
in compression is 45N/mm2. Detemrine the maximum value of udt, the beam can carq/.

(12 Ma*s)

t
30 '^

Fie.Q7(b)

J

1

?

ft

t

Ea.
b.
c.

a.
b.

9

OR
Differentiate between short and long columns. (M Mirks)
What are the limitations of Euler's theory? (04 Marts)
A column 6m long has both of its ends fixed and has a timber section of l5Ornm x 200mm.
Determine the crippling load on the column. Take E : 17.5 x 103 N/mm2. (08 Marks)

Module-5
Derive the tonion equation with usual notations. (08 Marks)
A hollow shaft of extemal dia l20mm transmits 300KW power at 200rym. Determine the
maximum intemal dia, if the maximum shear stress in the shaft is not to exceed 60N/mm2.

(08 Marks)

OR
l0 a. Explain Maximum Principal Stress theory. (04 Marks)

b. A solid circular shaft is subjected to a bending moment of 9000N-m and a mristing moment
of 12000 N-m. [n a simple uniaxial tensile test of the same material, it gave the following
particulars : Stress at yield point: 300N/mm2 ; E : 200GN/mm'z.
Estimate the least dia required using i) Maximum principal stress theory ii) Maximum
shear stress theory. Take FOS:3 and p = 6.25. (12 Marks)

( t3o rr:*-

2 of 2

Fie.Q6(b)
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Shridevi Institute of Engineering and Technology, Tumkur - 06

III Semester: I lnternal Assessment Test 05/09/2019
f 8CV32 - Strength of Materials

Tirne: 75 Minutes Max Marks: 30

Notc: L Answer any two full questions
2. All queslions carry equal marks

t a) Define the fcllowing termsi) Poisson's ratio iii) Modulus of Rigidity
(04 Marks)

b) Derive the expression for the extension of uniformly tapering circdlar bar subjected
to a load'P' with usual notations (05 Marks)
c) An axial pull of 40kN is acting on a bar consisting of three sections of length
300mm,250mm and 200mm and of diameters 20mm,40mm and 50mru respoctilcly.
If the Young's modulus :2 x lON/mm2, determine (i) Stress in each section (ii) total
extension of bar.. (06 Marks)

OR
2 a) Establish the relationship between E, C€nd Poisson's ratio. (07 Marks)
b) A bar 30 mm diameter was subjected to tensile load of 54kN and the measured

,extension- on a 300mm gauge length was 0.1l2mm and change in diameter was
0.00366mm. Calculate Poisson's ratio and the values of three modulii. (08 Marks)

3 E;<plain the terms i) Shear force ii) Point of contraflexure (06 Marks)
b) Draw SFD and BMD for the beam loaded as shown in fig 3( b) and also locate the
poinl ofcontraflexure. t{/* €okr} (09 Marks)

6

Q3 acr">

OR
4 a) Derive the relationship between load, SF and BM. (06 Marks)
b) Draw SFD and BMD for t*re beam loaded as shorvn in fig aO). Indicate the point of
contraflexure if any. (09 Marks)
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l-irne: 75 Minutes Max Marks: 30

Note: l. Answer any two full questions
2. AII questiot s cflrry equul marks

I a) Derive the Bemoulii - Euler's equation IWI: f/Y: E/R. (07 Marks)
b) A T section is having a flange of 250 mm x 100 mm. The web is also 250 mm x
100. mm. It is subjected to a bending moment of 20kN - m. Draw the bending stress

distribution across the cross section indicating the salient values. (08 Marks)
OR

2 a) What are the assumptions in the theory of pure bending? (05 Marks)
Il) A circular pipe of external diameter 70 mm and thickness 8mm is used as a simply
supported beam over an effective span of 2.5 m. Find the maximum concentrated load
that can be applied at the ceritre of span if the permissible stress in the tube is 150
I.l/rnm2. (10 Marks)

'J Derive the torsion equation 'pl1 : q/r -- CQll. (07 Marks)
b) Determine the diameter of a solid circular shaft which will transmit 400 kW at 300
rpnr. The maximum shear stress should not exceed 32 N/mm2. The twist should not

. exceed lo in a length of 2 m. Assume rnodulus of rigidity as 90 kN/mm2. 108 frlarks)
OR

4 a) Using Euler's theory, obtain the expression for the crippling load of a long
colulnn pinned at both ends. (06 Marks)
b) The extemal and intemal diameter of a hollow cast iron column are 45 mm and 35
rnm. If the length of this column is 3.5 m and both of its are fixed, determine the
crippling load using Rankine's formula. Take the values o" : 550N/mm2 and a :
l/1600 in Rankine's formula. (09 Marks)

Course Instructor: C. Nagaraja
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Shridevi Institute of Engineering and Technology' Tumkur - 06
III Semester: III Internal Assessment Test:25llll20l9

18CV32 - Strength of Materials
Time: 75 N{inutes Max Marks: 30

Note: l. Answer any two full queslions
2. All questions carry equal marks

I a) Derive an expressions for Euler's crippling load for a column with one end

$Ue.i and the other end free. (06 Marks)
b) Compare the crippling loads given by Euler's and Rankine's formula formula for a
tubular steel column2.5 m long having outer and inner dia as 45 and 35 mm
respectively loaded through pin jointed ends. Take yield stress : 320 N/mm2, o :
l/1750 and E:210 GPa. For what length of the column, this cross section ceases to
apply? (09 Marks)

OR
2 a) Derive an expression with usual notations for the maximum deflection in a simply
supported beam subjected to point load at the mid span (06 Marks)
b) Find the maximum deflection and the maximum slope for the beam loaded as

shown in fig 2 (b). Take flexural rigidity EI : 15 X lOe k N/mm'. (Og Marks)

3 Derive the expression for El.d2yldx2 : M with usual notations. (06 Marks)
b) Determine the deflection under the loads in the beam shown in fig 3ft). Tak-e
flexural rigidity as constant throughout. (elJ}Iarks)

OR
4 a) Derive the expressions for hoop stress, longitudinal stress and maximum shear
stress for thin cylinder. (06 Marks)
b) A pipe of 400 mm internal diameter and 120 mm thickness contains a fluid at a

pressure of 90 N/mm2. Find the maximuin and minimum hoop stresses across the
section. Also sketch radial and hoop stress distribution across the section. (09 Marks)
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