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Course Objective

e To understand the concept of Principle of virtual work

e To study the different methods of finding deflection of beam

e To analyze the Indeterminate beams subjected to various loading

e To study the different methods to find the deflection of truss

e To analyze the column with different end conditions and stress in thick cylinders
Course Outcome
On completion of the course, the students will be able to:

e Apply the principle of virtual work.

e Determine deflection of a beam for various loading conditions.

e Apply unit load method to find the deflection of truss.

e Determine different stresses developed in thick cylinders.

e Visualize the behavior of column for combined bending and axial loading.

UNIT-I: FORCES IN STATICALLY DETERMINATE FRAMES: Method of joints-
Method of sections-Graphical method —Deflection -Unit load method-Graphical method-
Forces in redundant frames-Castigliano®s theorem-Maxwell*s method-Tension Co-efficient
method. 9

UNIT-11: UNSYMMETRICAL BENDING: Stresses in beams subjected to unsymmetrical
bending- Deflection of beams —simply supported beams — fixed end beams — Over hanging
beams — different load conditions (Point load, UDL,UVL) - under unsymmetrical bending-
shear centre. 9

UNIT-111: COMBINED BENDING AND DIRECT STRESSES: Columns and struts-
types-failure modes- Eulers formula-Rankin®“s formula-Johnson*s - IS code formula-
practical end conditions and effective length factors- Eccentric loading-Middle third rule-
Core of a section. 9

UNIT-1V: THIN CYLINDRICAL AND SPHERICAL SHELLS: Assumptions-Internal
pressure-Change in volume-Minimum thickness of wall plates. 9

UNIT-V: ELEMENTARY THEORY OF VIBRATIONS: Simple harmonic motion -
Longitudinal vibration - Helical and Compound springs -Transverse vibrations of beams with
point loads and UDL - Torsional vibrations of shafts. 9
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b 4 i LR DEPARMENT OF CIVIL ENGINEERING

17BECE503/ SOLID MECHANICS-I11
LECTURE PLAN

Number of credits : 3

Contact hours : 3 hours per week
Lecturer : Mr.S.Sanjay
Semester : V—(2018-2019)
Course Type : Core
Lecture | Hours Topics to be Covered Text/ Page No
Reference
1 1 Method of joints T1,R1 125, 172
5 1 Method of sections TLR2 128, 182
3 1 Graphical method T1RI 130, 196
4 1 Deflection , Unit load method T2.R2 131, 206
5 1 Graphical method TL R2 134, 215
6 1 Forces in redundant frames T1R2 139, 217
7 1 Castigliano’s heorem T1,R2 141, 220
8 1 Maxwell’s method TLR1 147, 221
9 1 Tension Co-efficient method T1,R1 151, 227
Total | 9Hrs
10 1 Stresses in peams su_bjected to T1R1 157, 228
unsymmetrical bending
11 1 Deflection of beams T1,R1 159, 232
12 1 Simply supported beams T1RI 161, 233
13 1 Fixed end beams T1,R1 167, 236
Over hanging beams
14 1 T1,R1 178, 237
15 L Different load conditions f point load and T1R? 177 239
UDL
16 1 UVL loading conditions T1,R2 177, 240
17 1 Unsymmetrical bending T1,R2 183, 242
18 1 shear centre TLRI 186, 244
Total | 9 Hrs




19 1 Columns and struts and their types T1,R1 199, 260
20 1 Failure modes T1,R2 203, 263
21 1 Euler’s formula T1,R2 206, 265
22 1 Rankin’s and Johnson’s formula T2,R2 218, 266
23 1 IS code formula T1,R1 236, 271
24 1 Practical end conditions T1,R1 238, 277
25 1 Effective length factors T1,R2 247, 282
26 1 Eccentric loading T1,R2 249, 297
27 1 Middle third rule, Core of a section T1,R2 264, 298
Total | 9 Hrs
28 1 Intrduction to thin cylindrical TLRL 266, 302
29 1 Intrduction to spherical shells T2,R1 268, 313
30 1 Assumptions in thin cylindrical T2.R1 260 318
31 1 Assumptions in spherical shells TLR1 271 321
32 1 Design concepts of thin cylindrical TLRL 272 322
33 1 Design concepts of spherical shells TLRL 277 326
34 1 Internal pressure T2,R1 275, 329
35 1 Change in volume T1,R1 281, 335
36 1 Minimum thickness of wall plates TLR1 283, 337
Total | 9 Hrs
Intrduction to elementary theory of
37 1 vibrations T1,R2 286, 339
38 1 Concepts of harmonic motion T1,R1 299, 342
39 1 Simple harmonic motion T2R1 301, 345
40 1 Longitudinal vibration T1R1 315, 348
41 1 Helical springs T1,R2 322, 349
42 1 Compound springs T1,R1 323, 351
43 1 ;I(')r;;ssverse vibrations of beams with point T1R2 334, 372
44 1 Transverse vibrations of beams with UDL T1 R2 353, 373
45 1 Torsional vibrations of shafts T1,R1 359, 377
Total | 9 Hrs
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Strength of Materials Tenth Edition, New 2012
Delhi,
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HOD (Department of Civil Engineering) DEAN (FOE)
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