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Vision of BIET

To be a center of excellence recognized nationally and
internationally, in distinctive areas of engineering
education and research, based on a culture of

innovation and invention.

Mission of BIET

BIET contributes to the growth and development of its
students by imparting a broad based engineering
education and empowering them to be successful in
their chosen field by inculcating in them positive

approach, leadership qualities and ethical values
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To train the students to become Civil Engineers with leadership qualities, having ability to take

up professional assignments and research with a focus on innovative approaches to cater to the
needs of the society.

MISSION OF THE DEPARTMENT

1. To provide quality education through updated curriculum and conducive teaching learning
environment for the students to excel in higher studies, competitive examinations and
professional career.

2. To impart soft skills, leadership qualities and professional ethics among the graduates to
handle the projects independently with confidence.

3. To deal with the contemporary issues and to cater Lo the socio-economic needs.

4. To build industry-institute interaction and lo establish good rapport with alumni.

PROGRAM EDUCATIQNAL OBJECTIVES (PEQOs)
PEO I: Core Competence: Graduates will be able to plan, analyse, design and construct

sustainable Civil Engineering Infrastructure.

PEQ 2: Professional Skills: Graduates will be professional engineers with a sense of ethics,
creativity, leadership, self-confidence and independent thinking to cater to the needs of the
society.

PEQ 3: Societal Needs: Graduates will be able to contribute effectively for the development
of industry and professional bodies.

PEQ 4: Cognitive Intelligence: Graduates will be able to take up competitive examinations,
higher studies and involve in research and entrepreneurship activities.

PROGRAM SPECIFIC OUTCOMES (PSOs)

Students after the completion of the Program will be able to

1. Apply the fundamental concepts, software and codal provisions in the analysis, design and
construction of sustainable civil engineering infrastructure.

2. Inculcate professional and leadership qualities, sense of ethics and confidence related to
civil engineering.

Faculty will be able to

3. Contribute to the overall development of civil engineering community through the

professional bodies and offer services 1o the society.
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Course Learning Objectives: This course will enable students to |
I. Apply knowledge of mathematics and engineering in calculating slope, deflection, bending moment and
shear force using slope deflection, moment distribution method and Kani's method.

Identify, formulate and solve problems in structural analysis.

Analyze structural system and interpret data,

use the techniques, such as stiffness and flexibility methods to solve engineering problems

5. _communicate effectively in design of structural elements

Module-1
Slup_r: Deflection Method: Introduction, sign convention, development of slope deflection equation, analysis of
continuous beams including settlements, Analysis of orthogonal rigid plane frames including sway frames with
kinematic indeterminacy<3.

Module-2 -

Moment Distribution Method: Introduction, Definition of terms, Development of method, Analysis of
continuous beams with support yielding, Analysis of orthogonal rigid plane frames including sway frames with
kinematic indeterminacy <3.

Module-3

Kani's Method: Introduction, Concept, Relationships between bending momentand deformations, Analysis of
continuous beams with and without settlements, Analysis of frames with and without sway.

Module-d

Matrix Method of Analysis ( Flexibility Method) : Introduction, Axes and coordinates, Flexibility matrix,
Analysis of continuous beams and plane trusses using system approach, Analysis of simple orthogonal ngid
frames using system approach with static indeterminacy <3.

Module-§

Matrix Method of Analysis (Stiffness Method): Introduction, Stiffness matrix, Analysis of continuous beams
and plane trusses using system approach, Analysis of simple orthogonal rigid frames using system approach
with kinematic indeterminacy <3.

Course Outcomes: After studying this course, students will be able to:

|. Determine the moment in indeterminate beams and frames having variable moment of inentia and

subsidence using slope defection method
2. Determine the moment in indeterminate beams and frames of no sway and sway using moment distnibution
method.
3. Construct the bending moment diagram for beams and frames by Kani's method.
4. Construct the bending moment diagram for beams and frames using flexibility method
5. Analyze the beams and indeterminate frames by system stiffness method.
Question paper pattern:
»  The question paper will have ten full questions carrying equal marks.
Each full question will be for 20 marks.
There will be two full questions (with a maximum of four sub- questions) from each module.
Each full question will have sub- question covering all the topics under a module.
¢ The students will have to answer five full questions, selecting one full question from each module.

B tes b

Textbooks:

1. Hibbeler R C, * Structural Analysis™, Pearson Publication

2. L S Negiand R S Jangid, “Structural Analysis”, Tata McGraw-Hill Publishing Company Ltd.

3. DS PrakashRao, “Structural Analysis: A Unified Approach”™, Universities Press

4. K.U. Muthy, H. Narendraetal, “Indeterminate Structural Analysis™, IK International Publishing Pvt. Lid.

Reference Books:
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Reddy C S, “Basic Structural Analysis”,Tata McGraw-Hill Publishing Company Ltd. _ o
Gupta S P, G S Pundit and R Gupta, “Theory of Structures”, Vol II, Tata McGraw Hill Publications

company Ltd. +
V N Vazirani and M MRatwani, “Analysis Of Structures ", Vol. 2, Khanna Publishers

Wang C K, “Intermediate Structural Analysis”, McGraw Hill, International Students Edition. '
S.Rajasckaran and G. Sankarasubramanian, “Computational Structural Mechanics”, PHI Learning Pvt.

Ltd.
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Title & Code Analysis of Indeterminate Structures (15CV52)
cO Statement
15CV52.1 iﬂnl;‘se the beams and frames by slope deflection method.
- ISC"'.-’SZ?__" ﬂ.nali'se m_elma.n_m and frames I‘.-i;mnmc;lmslrihulinn m;ﬂhml.
| rsf:v:;z.'s__ _Ani}’se_ﬂm b.c-a;ns ﬂng_l:ralncs l;y Kani's rotation l._:c-n[rﬂ:u_utiun method
_15(3"{52.4 Analyse the beams and i‘mn;;:mility mcthml-[Syslr:m Approach)
| 15CV52.5 .._!mﬂ_:ffe the beams and frames by stiffness method (System Appmnc;} -
ISCV52.6 | Analyse trusses by flexibility and stiffness matrix methods [Q}stm Apprﬂ:l;:hl
Course Title Analysis of Indeterminate Structures
CO PO1 | PO2 | PO3 | PO4 | POS | PO6 | POT | POS | PO9 | PO10 | POII | POI2
1SCVS2.1| 2 2 1 2
1scvsz2| 2 | 2 1 -
15Cvs23| 2 | 2 1 :
15Cvs24| 2 | 2 1 2
1scvs2s| 2 | 2 1 i
1scvs26| 2 | 2 1 :
Average | 2 2 1 :
coO PSO1 | PSO2
15CV52.1 2 2
1scvs22| 2 2
15CV52.3 2 2
15Cvs24| 2 2
15Cv525| 2 2
1SCV52.6| 2 2
Average 2 2
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Fifth Semester B.E, Degree Examination, Jan./Feb. 2021

Analysis of Indeterminate Structures
Max. Marks: 100

- IRCVS2

Fvme: 3 hrs,

2

e

Note: Answer any FIVE fufl guestions) choosing ONE full guestion from each modale.,

Analyze the continuous beam shown in Fig Ol by slope deflection method. Draw BMD,

SFD and clastic curve.
Bokn 20 wri|m

N s

e Ly e ) —k— BT -

Fig.Ql (20 Marks)
OR
Analyze the ponal frame shown in Fig.Q2 by slope deflection method. Draw BMD and
clastic curve.
lmk" e Z0xMlme. g
s e e B i A A A
E B i 1 |
€A (2T}
Eﬂl}l-—-_-l"-"\t‘ LI B
:l' "o
Fig Q2 120 Marks)
Module-2
Analyze the continuous beam shown in Fig Q3 by using moment distribution method Draw
BMD SFD and clastic curve the support B sinks by | ¢m. Take EI = 500 kN-m’
Zowrilen 35ku i
A (1511 &n (L) 2
e B DM g 1 Syt G,
Fig.(Q3 120 Marks)
OR

Analyze the pontal frame shown in Fig.Q4 by moment distribution method. Draw BMD,

SFD and elastic curve.
¢ Bmx.%:;n:i
o' = [
(% %] [18

ks
Fig Q4 (20 Marksh
1oll



IRCVS2

Muodule- 3
S Analyze the contineous beam shown in Fig 5 by using Kani's method The suppon ( sinks
by 20 mm. Take E = 200 kN/mm’, 1= 170 = 10" mm", Draw BMD, SFD and F€
30knim {enky Gakn Adyiu
At:;:arrn:x. I PP A 1Y
(1 - 2y, (21) = 25wt
h"-‘- 4”1 —ty — ——— — Bl"ﬂ - el s *'-&ﬂ’"

Fig QS (20 Marks)

OR

Analyzc the portal frame shown in Fig.Q6 by usmg Kani's method. Assume El 1s constant
throughout. Draw BMD and elastic curve.

B [ hrilmy e "
. v Nt U
—— L o= 1 T— 15 e et
(L (1
TR % Y 15w
iy

(20 Marks

Y , .;- v OR
H ,':iilyu the m:ss.fsﬁgﬂn in Fig.Q8 by flexibility mairix method choosing force in the
member AD as redundant. Assume constant El for all the members.
» 6y fl

-

Fo o F A

(20 Marksd
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Module-5

9 Analyse the continuous beam shown in Fig Q9 by using stiffness matrix method Draw
BMD, SFD and clastic cunve

s Al Bokn
ﬁgf\r\’\;\lrm-r@’ | &
&3 $ T2m  @1) 4m %
- 4m e — BN — g
Fig. QY (20 Marks)
OR
10 Analyze the ponal frame shown m Fig. Q10 by stiffness matrix method. Draw BMD and
elastic curve.
L 1OKN B 30 %nim
A YOy Yy 'y C
(2.1) ()
Bmi(X)
e
: 0 &
Fig.Ql0 o (20 Marks)

LA
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Fifth Semester B.E. Degree Examination, Dec.2019/Jan.2020

Analysis of Indeterminate Structures
Tume: 3 hrs. Max. Marks: 100
Nate: Answer any FIVE full questions, choosing ONE full guestion from each module.
A -1

1 Analyse the beam completely by slope deflection method relative o suppont A support B

sinks by Imm and suppon C nises by 0.5 mm. Take E] = 30000 kN-m2. Refer Fig.Ql. Draw

BMD, SFD and Elastic curve.

Boun 20kmlm
& 1 ) Eﬂﬂﬂmﬂ
’L_;.m Lm emld Z
Fig.Ql 120 Marks)
OR

Analyse the given frame by slope deflection method. Draw SFD., BMD and elastic curve.
Refer Fig.Q2.

(20 Marks)

Analyse the beam shown in Fig.Q3 by moment distribution method. Draw BMD, SFD and

elastic curve.
GoRN {ookd 8 2oksim
1 l_n_cmammaﬁmﬂmtl
t‘-—!-g -

4
= |
b Am H— By | W= 2m =4 S —
Fig.Q3 (20 Marks)

OR
Analyse the frame by moment distribution method. Draw BMD, SFD and elastic curve.

Refer Fig. Q4. o i
b Kg"‘ &
‘.’_ - 5N é Sen 5"*@
@ |3~ Fig. Q4
" .
(4] 120 Marks )

loll
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Analyse the three span continuous beam tlu:- Fig. Q5 ' ; hand
BMD, SFD and clastic curve wh in Fig.Q3 by using Kenl's methot ..
AOns A0 Bowm Aok
) Souwin e
A $ 4 ¢ n
-—‘lﬂ-‘-@hhhln—r@hm —-h-éh—d*
Fig.Q5 (20 Marks)
OR

Analyse the portal frames sl n I ' using Kani'
e iy ames shown in Fig Q6 by using Kani's method. Draw BMD, SFD and

3m @ 5m i
.‘n@ @D |4m
R —
-3 (o]
Fig.Qb 120 Marks)
Module-4

Analyse the continuous beam shown in Fig.Q7 by flexibility method using sysicm approach.
Take El = 15 x 10° kN-m".

Support B sinks by 5 mimn sketch BMD, SFD and elastic curve.
120 kM

3okuim 8 a
" ! 33 % am (D 2m 3
3ol am —

[ &my i b
Fig.Q7 (20 Marks)

OR
Aualyse the pin jointed plane truss shown in Fig.Q8 by using flexibility matrix method.

Assume ::.E for each member = 0.025 nunvkN. Tabulare the member forces.

fm

l

b A
Fig.Q8 (20 Marks)

& L iokH [+

20f3
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‘_

9 Analyse the frame shown m Fig.Q9 by stiffness matrix method and draw BMD, 5FD and
Elastic curve. Assume El is constant |hmu§huut.
ok lm
B < N |
dpm Sm o
* 4m bm
- -
A D
Fig.Q9 (20 Marks)
OR
10 Analyse the continuous beam shown in Fig. Q10 by using stiffness matrix method.

A ! 4 $ e
ﬁ:mié\ am B Im G i

Fig.QI0 (20 Marks)
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Fifth Semester B.E. Degree Examination, Dec. 2019/ Jan.2020
Analysis of Indeterminate Structures
Time: 3 hrs, Muax. Marks: RO
Node: Answer any FIVE full questions, chooving ONF full guestion from each module.
¥ Maodule-1
E 1 Analyse the continuous heam shown in Fig Q1 by slope deflection method. Draw bending
8 moment diagram and shear force diagram.
g g ue™ 365 aeim B k™
% A wmm%mmc% €
£
5 &2 © » ©
23 fes 33 ' 1 eE—
:?: . Fig QI (16 Marks)
g%
2 o OR
E ry 2 Analvse the ponal frame shown in Fig Q2 by slope deflection methind. Draw bending
¥ E momemn diagram.
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Fig Q2 {16 Marks)

-

Analyse the continuous beam shown in Fig Q3 by moment distribution method. Draw bending
moment diagram and shear force diagram. Suppon at B sinks by |Omm.
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4 Analyse the frame shown in Fig Q4 by moment distsibution miethod. Draw bending moment
duagram
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@ g (O BN
)
e
D
Fig Q4 (1% Marks)
. | Module-3
8 An.:i}m: the continuous beam shown in Fig Q5 by rotation contribution method. Draw
hending moment diagram and shear force dagram,
bo knfa,
26 K le b‘fq
&
A
- . %
e = ¥
Fig Q5 {16 Marks)
OR

6 Analyse the frame shown in Fig Q6 by Kani's method. Draw bendi _
axis of symmetry approach. ng moment diagram. Use

o kofes
= em, LT b
o~ @ @™
5o k=™

big Q6 (16 Marks)

2of}
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M

Analyse the comtimicus beam shown i Fig Q7 by flexibility matein method. Draw BMD
and SITY

LLQH" 45"“" Yoo hoifm
—
YRttt ——
Fig Q7 (16 Marks)

OR
Analyse the pin jointed plane shown in Fig Q8 by flexibility matnix method 1o compute axial

forces in the members. Assume —-;I for each member s 0.025mm'kN.

5e~ 0

]

Fig Q8 (16 Marks)

Analyse the continuous beam shown Fig Q9 by stiffness matrix method. Draw SFD and

BMD.
o ks

i K[ R g>
*a@a:m be,y P-

j}tul
Fig Q9 (16 Marks)
OR ‘ |
Anslyse the ponal frame shown in Fig Q10 by stiffness matrix method. Draw bending
moment diagram.
3o F*lw
[
Seps P
£
e D
A e
Fig Q10 {16 Marks)
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Fifth Semester B.F. Degree Examinntion, Dec. 2009 0an. 2020
Analysis of Indeterminate Structures

Time: 3 hrs, Max. Marks: 100

Note: Answer anmy FIVE full Yucsiions, “hoasing ONF fuli questian frame cocle pivdu fe
A

I Analyse the beam completely by slope defection method relative to suppon A suppon 14
sinks by Trmm and support C rises by 0.5 mm. Take ] - 000 KN-m2. Refer | 1201 Draw

BMD, SFD and Elastic cyrve,
2ok

ot 2o%ulm
Af——r0o . iy

Fig.()1 (20 Viarks)
OR
2 Analyse the given frame by slope dellection method. Draw SEDL BMD and elintic curve,

Refer Fig Q2.

Fig.()2 1200 Marks)
Module-2
3 Analyse the beam shown in Fig.Q3 by moment distribution method. Draw BMD, SFD and
clastic cunve.
G0k jookd Takulm

= 3 b
b 2m e 3m ——pima—2n —— S — ol

Fig.Q3 120 Marks)

OR
4 Analyse the frame by momem distribution method. Draw BMD. SFD and elastic cunve,

Refer Fig. Q4. L
A ke B’ Lt e
g&——‘_,___‘
2m @) Bm e
@J =1 ] I'BO'I

ke

(n] 120 Marks)

lol}
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Module- 3
Analyvae the thee SPan contimmons

beam shown in | WO by using Kani's method, [Deaw
BMD, SED and elastic cune

4Ons Aowm
8

LAk ™
1;-: L'-J e b
D TRS" %

A Ayl py e By Doyt

Fig.0Qs (20 Marky)

OR

\nalyse the pornal frames shown in Fig. 06

_ by using Kani's method Draw BMD, SFD and
elastie curve,

f6oem
g} ¢
Sm @ Gm
4m| (@) @ [4m
T Pt
4, B D
Fig Q6 (20 Marks)
A nalvse the

continuous beam shown in Fig.Q7
Support B sinks by S mm sketch BMD. SFD andelastic curve, Take B) = 15 % 10° kN-m’,
3owulm Ll

8 ¢
"‘! ES 3 Im (D 2m »
s

Brye— = p— am —

by I'chil:»i[itg;_ method using sy stem approach.

Fig.Q7 (20 Marks)
OR
shown in Fig.QR by using flexibility matrix method.
0.025 mm/kN. Tabulate the member forces.

I

Analyse the pin jointed plane truss

Assume —E - for each member =
AL

B L ok [+

bym
* Dl
[ 4m
Fig. Q8

10 Marks)

2af}
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Module-5

Analvse the frame shown n Fig.Q9 by stiffness matrix method and drase BMDL SED and
Flastic curve. Assume Bl is constant throughou

Ayl wd Loy
B~y = o
£y oy B m =
a4 ™

v e
S

D
Fig. Q9 (20 Marks)
OR
Analyse the continuous beam shown in Fig. Q10 by using stifiness matrix method.
Jowm {0k AoNH
e S SR S O
S T @ am : 2m @ im -I
Fig. Q10 (20 Marks)
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Fifth Semester B.E, Degree Examination, Dec. 20019/ han. 2020
Analysis of Indeterminate Structures

Fame: X hrs, Mas Marks: X0
Note: Answer any FIVE full questions, choosing ONE fid] yuestion from cach melule.
Module-1

I Analyse the continuous beam shown in Fag Q1 by slope dellection method Drrvs bonding
moment diagram and shear foree diagram.
me ™ bV

2 1o Rl ™ (b B e )
aw‘f::::::ﬁ:a‘:ﬂcm:ﬂ?E
@F B 7 O

et F ¥ —

f+5m 3m b 4™
Fig QI {16 Marks)
OR
2 Analyse the portal frame shown in Fig Q2 by slope deflection method. Draw hendme
moment diagram.
Bo ke~
g | .
E-Y L 1w Jm
10 t=fm
e
Em
A v
B
Fig (2 116 Viarks)
Module-2

3 Analyse the continuous beam shown in Fig Q3 by moment distribution methed, Draw bend e
moment diagram and shear force diagram. Support at B sinks by 1 0mm,

T -
9.0 ;M‘ﬂ £elm Eo k» E: 2xi0 th-.n-
B L D 1= gxio? ™t
A 4 -
Gm 31"1
Fig (3 116 Marks)
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(R
i Analvse the frame shown i Fig Q4 by moment distribution method. Draw bending moment
diagram
[ 5]
40 Kn[w L -
A foocoarnomd l’ l ¢
tom, 1T am am 1™
im
(@) p—6o kv
im
e
D
Fig Q4 (16 Marks)
: Module-3
3 Analyse the continuous beam shown in Fig Q5 by rotation contribution method. Draw

bending moment diagram and shear force diagram,
bo kn/fw,

2.0 Kkrofm e kﬂfﬁ

A r ; 4 D
HL - A _-;r?*_hn t £m -+
Fig Q5 (46 Marks)
il OR |
se-the frame shown in Fig Q6 by Kani's method. Draw bending moment diagram. Use

5

g T WERT SRR, i i Tl S - . 5 e

el -~

” ..‘rll b l' ¥
— & E
3 " .-q
:

;Jf-m

“ tﬁlnn.li‘-nl‘---nu E
gm, AT

b (D D)

A > - F

Fig Qb (16 Marks)
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Module-4

1 Analyse the contimous beam shown in Fig Q7 by Hexibility matres et d D 1B\
anl ST,
11#”—" Kok A herfm
tirtrﬂ%
4> 15
L ¥ ¥ L - _..*‘
Tm? I a7 5m
|-|g l_'_')..lr 0 Varksg
OR
8 Analyse the pin jointed plane shown in Fig Q8 by flexibility matris method 1o compute asvil
forces in the members. Assume -f{;l_ for cach member is LO2Smm/kN,
16 kv
c
S5K¥
G-
A B
by
Fig Q8 (16 Marks)
od
9 Analyse the continuous beam shown Fig Q9 by stiffness matrix method. Draw SED and
BMD.
o ko
k*[m
M <
M e s A w2
3& kv
IIgl i;li} il Marks)
OR
10 Analyse the portal frame shown in Fig Q10 by stiffness matrix method. Draw bemling

moment diagram.

qe K,
5-,.,__-—‘.- b C
o
. D
P
Fig Q10 i 16 Marks)
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ﬁ::"“ﬁ'”“‘ Analysis of Indeterminate Structures | Course/Subjeet Code | 18CV52
 Semester * A Seheme CACS - I8
Date 12-01-2021 CIE No. 01

Time K (0am-4 Odlam Max. Marks 30

Course Outcome Statements : Afler the successful completion of the course, the students will be able to

CO1 | Toanalyse the beams and frames by slope deflection method.

C02 | Toanalyse the beams and frames by Moment Distribution method.

CO3 | Toanalyse the beams and frames by Kani's rotation contribution method.

CO4 | To analyse the beams and frames by matrix flexibility method (System Approach).

CO% | To analyse the beams and frames by matrix stiffness method (System Approach).

CO6 | To analyse the trusses by matrix flexibility and stiffness method (System Approach).

Note : Answer BOTH questions
3; Questions Marks ["'HTI
| | Analyse the continuous beam shown in Fig by Flexibility matrix method and also draw
BMD & SFD.
15 L4
2
BMD.
15 L4
RET (Revised Bloom's Taxoenomy) Levels : Cognitive Domain
L1 : Remembering 1.2 : Understanding L3 : Applying
L4 : Analysing L5 : Evaluating L6 : Creating

Course Coordinator Coordinator Program Coordinator



