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Unit I Syllabus:

Degree of static and kinematic indeterminacies for plane frames - analysis of indeterminate
pin-jointed frames and rigid frames (Degree of static indeterminacy up to two) - Consistent

deformation method.

Objective: To make the students understand the basic concepts of static and kinematic
Indeterminacies and hence make them to solve problems on pin jointed frames and rigid

frames using consistent deformation method.

Session ; Teaching
No * Topics to be covered Ref Kida
Introduction to Indeterminate structures, Degree
1. of static Indeterminacy for Frames and Pin T2 Ch. 9 ,pp. 257 to 263 PPT & BB
jointed frames
Problems on Pin jointed frames with external
2. indeterminacy using Consistent Deformation T2 Ch. 10 ,pp. 266 10 272 | PPT & BB
Problems on Pin jointed frames with external
3. | indeterminacy using Consistent Deformation T2 Ch. 10 ,pp. 266 t0 272 | PPT & BB
method
Problems on Pin jointed frames with internal
4, indeterminacy using Consistent Deformation T2 Ch. 10 ,pp. 27210283 | PPT & BB
method
Problems on Pin jointed frames with internal
-3 indeterminacy using Consistent Deformation T2 Ch. 10,pp. 27210283 | PPT & BB
method
Problems on Pin jointed frames with internal
6. indeterminacy using Consistent Deformation T2Ch. 10,pp, 272102831 "TEEE S8
Problems on rigid frames using Consistent
7. Bt nation meitiod T2 Ch. 11 ,pp. 323 t0 331 | PPT & BB
Problems on rigid frames using Consistent
8. Defonmation method T2 Ch. 11 ,pp. 323 t0 331 | PPT & BB
Problems on rigid frames using Consistent
9. Dennation method T2 Ch. 11 ,pp. 323 t0 331 | PPT & BB
10. Problems‘on rigid frames using Consistent T2 Ch. 11 ,pp. 32310331 | PPT & BB
Deformation method
1 Problems‘on rigid frames using Consistent T2 Ch. 11 ,pp. 323 t0 331 | PPT & BB
Deformation method
" 12. | Revision 6f UnitI 12 Coaptoe 2.6 10, PPT & BB

pp.257 to 331

- Content beyond syllabus covered (if any): Nil

* Session duration: 50 minutes
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Unit IT : Slope Deflection Method

Unit IT Syllabus :

Continuous beams and rigid frames (with and without sway) — Symmetry and antisymmetry—
Support displacements

Objective: To impart the concepts of Slope deflection method and apply the same to analyse
continuous beams and rigid frames

S;?§12n Topics to be covered Ref Tei?g;ng
13. | Introduction to Slope Deflection method T1Ch. 1 ,pp.2 PPT & BB
Assumptions, Sign Conventions, Derivation of
i Slope Deflection Equations T1Ch.1,pp.2t06 ET&BR
5. Problem on Continuous beam with a single T1Ch. 1,pp. 7 PPT & BB
unknown
16. | Problems on: Continuous beam with 2 unknowns T1Ch.1.,pp.9to0 16 PPT & BB
17 Problem on Continuous beam with sinking of T1 Ch. 1 ,pp. 9to 16 PPT & BB
supports.
18. | Problem on: Continuous beam with 3 unknowns TICh.1,pp.16t0 18 PPT & BB
19. | Problems on Frame without sway T1 Ch. 1 ,pp. 20 t0 29 PPT & BB
20. | Problems on Frame without sway T1 Ch. 1 ,pp. 20 to0 29 PPT & BB
21. | Problems on Frame with sway T1 Ch. 1 ,pp. 29 to 39 PPT & BB
27, | Problems on Frame with sway T1Ch. 1.pp.29t039 | PPT & BB
23, | Problems on Frame with sway T1Ch.1,pp.29t039 | PPT & BB
24. | Revision of Unit II T1 Ch. 1 ,pp. 2 to 40 PPT & BB

Content beyond syllabus covered (if any): Nil

* Session duratidn: 50 mins
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Unit III ;: Moment Distribution method

Unit III Syllabus :

Distribution and carryover of moments — Stiffness and carry over factors — Analysis of
continuous beams — Plane rigid frames with and without sway.

Objective: To impart the concepts of Moment Distribution method and apply the same to
analyse continuous beams and rigid frames

Session ; Teachin
No * Topics to be covered Ref Aids g

Introduction, Carry over moment, Carry over

23: factor, Distribution factor, Stiffness factor TLCh.2.pp.45t049 | FPT & BB

2%. Problem on 2 span Continuous beam with end T1 Ch.2 pp. 50t0 54 | PPT & BB
supports fixed
Problem on 3 span Continuous beam with end
supports fixed and Problem on 2 span Continuous

3 beam with one support fixed and the other support T1Chi 2.pp. 301056 || FFT. BB
hinged

28. | Problems on Continuous beams with Overhangs THCh. 2:09. 5TW 0 | opp 5 5p
Problem on 3 span Continuous beam with end

29. | supports hinged and Problem on Continuous beam | T1 Ch.2 ,pp. 60to 64 | PPT & BB
with sinking of supports

30. Problem on Continuous beam with sinking of T1Ch.2 pp. 60to 64 | PPT & BB
supports

31, Analysis of frames w1Fhout sway - Introduction, T1Ch.2 pp.64t071 | PPT & BB
Problem on Frames without sway

32. | Problem on Frames without sway T1Ch.2 ,pp.64t0o71 | PPT & BB
Introduction to Analysis of frames with sway using

o Moment Distribution method T1 G2, 71 083 | FPT&BD
Problem on Analysis of frames with sway

e using Moment Distribution method s sl el i
Problem on Analysis of frames with sway

3 using Moment Distribution method TIED.4 g0l teise) | PRl BB

36. | Revision of Unit I T1Ch.2 ,pp.45t086 | PPT & BB

.

Content beyond syllabus covered (if any): Nil

* Session duration: 50 mins
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Sub. Code / Sub. Name: CE18503 — Structural Analysis
Unit IV : Stiffness Matrix Method

Unit IV Syllabus :

Element and global stiffness matrices — Analysis of continuous beams — Co-ordinate
transformations — Rotation matrix — Transformations of stiffness matrices, load vectors and
displacements vectors — Analysis of pin-jointed plane frames and rigid frames (with degree of
freedom limited to two)

Objective: To make the students understand the concepts of stiffness matrix method and
apply stiffness matrix method to analyse continuous beams, pin jointed frames and rigid

frames.
Session . Teaching
No * Topics to be covered Ref Adile
T1 Ch. 11 ,pp. 324
37. | Introduction to Stiffness Matrix method T1 Ch.11, pp.350- PPT & BB
351
38. | Problem on Continuous Beams TLEh. 1315,9pp.351 " | PPT&BB
39. | Problem on Continuous Beams 1L, 1315.9pp.351- PPT & BB
40, Problem on Continuous Beams with settlement of T1 Ch.11, pp.359- PPT & BB
supports 361
41. | Problem on Frames without sway T1.Ch. lg’g,ﬁpp.%l— PPT & BB
42. | Problem on Frames without sway T Ch. 1326}) P-361- | ppr g BB
43. | Problem on Frames with sway 11Ch. 239 | ppr BB
44. | Problem on Frames with sway Gl 1316,9pp.366- PPT & BB
45. | Analysis of Pin Jointed Frames THCh 1L PP365- | ppra B
46. | Analysis of Pin Jointed Frames e 22’3""'369' PPT & BB
47. | Analysis of Pin Jointed Frames tLeh. Lo PP36% | ppr g pp
48. | Revision of Unit IV e 1;?;21:. i PPT & BB

Content beyond syllabus covered (if any): Nil

. a =
* Session duration: 50 mins
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Unit V : Flexibility matrix method

Unit V Syllabus :

Equilibrium and compatibility — Determinate vs Indeterminate structures — Indeterminacy -
Primary structure — Compatibility conditions — Analysis of indeterminate pin-jointed plane
frames, continuous beams, rigid jointed plane frames (with redundancy restricted to two)

Objective: To impart the concepts of flexibility matrix method and make students to solve
problems on continuous beams, pin jointed frames and rigid frames using flexibility matrix

method.
Session ; Teaching
No * Topics to be covered Ref Aids

T1 Ch. 11 ,pp. 324, 327,

49, | Introduction to Flexibility Matrix method 329 PPT & BB

R6 Ch. 5 ,pp. 186-188

; T1 Ch. 11 ,pp. 330 to 335

50. | Problem on Continuous Beams R6 Ch. 5 .pp. 188-191 PPT & BB
) T1 Ch. 11 ,pp. 330 to 335

51. | Problem on Continuous Beams R6 Ch. 5 ,pp. 188-191, | PPT& BB
Problem on Continuous Beams with settlement of | T1 Ch. 1 i ,pp;. 335 to 340

2%, supports R6 Ch. 5 ,pp. 191-194 L
.. T1 Ch. 11 ,pp. 346 to 350

53. | Problems on Rigid frames R6 Ch. 6 ,pp. 227-231 PPT & BB
.. T1 Ch. 11 ,pp. 346 to 350

54. | Problems on Rigid frames R6 Ch. 6 ,pp. 227-231 PPT & BB
.l T1 Ch. 11 ,pp. 346 to 350

55. | Problems on Rigid frames R6 Ch. 6 .pp. 227-231 PPT & BB
; T1 Ch. 11 ,pp. 346 to 350

56. | Problem on Frames with sway R6 Ch. 6 .pp. 227-231 PPT & BB
. e T1 Ch. 11 ,pp. 342 to 345

57. | Analysis of Pin Jointed Frames R6 Ch. 7 .pp. 319-337 PPT & BB
; o ey T1 Ch. 11 ,pp. 342 to 345

58. | Analysis of Pin Jointed Frames R6 Ch. 7 ,pp. 319-337 PPT & BB
. B Lo T1 Ch. 11 ,pp. 342 to 345

59. | Analysis of Pin Jointed Frames R6 Ch. 7 .pp. 319-337 PPT & BB
T1 Ch. 11 ,pp. 324 to 345

60. | Revision'of Unit V R6,Ch5,6&7 PPT & BB

Content beyond syllabus covered (if any): Analysis of Frames with redundancy 3

* Session duration: 50 mins
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COURSE OUTCOMES:
After successful completion of the course, students will be able to
1. Analyze the pin-jointed and rigid jointed frames using consistent deformation
method
2. Analyse the continuous beams and rigid frames by slope deflection method.
3. Apply the concept of moment distribution and analyse continuous beams and rigid
frames with and without sway.
4. Apply the concept of matrix stiffness method to analyse continuous beams, pin
jointed trusses and rigid plane frames.
5. Analyse the indeterminate pin jointed plane frames, continuous beams and rigid
frames using matrix flexibility method.
TEXT BOOKS:

1.

Bhavikatti, S.S, Structural Analysis II, Fourth Edition, Vikas Publishing House
Pvt.Ltd.,NewDelhi-4, 2013

Bhavikatti, S.S, Structural Analysis I, Fourth Edition, Vikas Publishing House
Pvt.Ltd.,NewDelhi-4, 2013

Bhavikatti, S.S, Matrix Method of Structural Analysis, 1. K. International Publishing
House Pvt.Ltd.,New Delhi-4, 2014,
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