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Subject: Stnictuml Performance and Analysls Studies— BET2C V1] 104
Type of coursc: Professional Core
Prercquisite: Knowledge of Engincering Insights into Matcrial Strenpth

Rationnle: This subject is concepiual applications of principles of mechanics of righd and
decformable bodies In Engincering. This subject helps n determining responsc of sintically
dcicrminate framed structures. In addition to this, the topics related 1o stabilily checks lor structure
subjccted Lo lateral londs, buckling behavior will also help the students in developing the basic
concepts of structural analysis. Considering tho importnnce ol compuler analysls. usc of
professional software in structural analysis is also kepl in the syllnbus.

Teaching and Examination Scheme:

Teaching Scheme Credits Examination Marks
Total Ma
cl T P c SEE CCE s
4 0 ;] 5 100 50 150

Legonds: CI-Classroom Insiructions; T-Tutorial; P -Practical; C -Credit; SEE -Semasiar End Evaluation.
CCE-Continuous and Comprehensiva Evaluation

Course Content:

Sr. e
X Course Content Hrs. Weightage

Fundamentals of Statically Determinate Stractures

Theory Topics:

Introduction to Statically Determinatc Structures, Clossification ol
Decterminate and Indcterminate Structures, Static Indelerminacy.
Kinematic Indeterminacy, Stability of Structures, Principle ofl
1 Superposition, Maxwell's Reciprocal Theorem. Analysis of Planc
Trusses, Analysis of Frames, Analysis of Grids, Computation of
Intemal Forces in Framed Structures, Introduction to Arches.
Three-Hinged Circular Arches, Three-Hinged Parabolic Arches,
Analysis of Arches under Various Loading Condilions.
Introduction to Cables, Force Analysis in Cables, Thin Cylinders
under Internal Pressure, Thin Spherical Vessels under Internal
Pressure, Stress Analysis in Pressure Structures.
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[ractical:

I ldemify and classify dilTerent 1ypes of structirres based on
their  form, suppont  conditlons, nnd load-resisling
mechanisms,

2. Dciermine the deprec ol siatic Indeteriminncy ol becams.
(russcs, and frames using standard analytical methods

3. Annlyze stmple trusses using the mcelhod of joints (o
delermine member forces.

4  Analyzc planc frames to cvalunic suppon rcactions and
intemal forces under various loading conditions.

5. Study the behavior of three-hinged arches ond cables under
diMerent loading conditions and determine the resulting
forccs.

6. Dcmonstraic the principle of superposition and verify
Maxwell"s reciprocal thcorem through annlytical methods

7. Solve numerical problems related to thin cylinders and
spherical vessels to determine stresses and pressure cfTects.

8. Pecrform force nnalysis ol cable structures and study their
load-carrying behavior.

9. Compare the structurnl response of trusses, frames, arches,
and cablcs under different londing scenarios.

10. Conduct a casc study of rcal-life [famed struclures 1o
undersiand structurn) behavior, load transfer, and design
considerntions.

Evaluation Method: 20 20 %
:fr: Evaluation Mcthods SEE | CCE

Structural Analysis Challenge
Students will be assessed through
a structured problem-solving tosk
demonstrating their understanding
of statically detlerminate
structures. The challenge will
requirc  students 1o classify
structures, determine static and
kinematic  indeterminacy, and
] solve numerical problems relaled
to trusscs, frames, arches, and
cables wunder wvarious loading 20
conditions and perform basic
analysis of thin cylinders.
Students may also be required to
apply  principles such as
supcrposition and  Maxwell’s
reciprocal theorem. The
assessment  will focus on
conceptual clarity. accuracy of
calculations, logical approach to
problem solving, and clear
presentalion of solutions.

Structural Performance and Analysis Studies— BET2CV 13304
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Active Learmdng Assignmrent:
Faorcflow Lab: Trace & Arnlyze
Lond Transfer in Strdcigres:
Students will study real structures
such as trussca.  fumes.  and
arches, trace the fTow of forces
2 from load applicndion 1o suppors. 10
ond analyzc  intcmal  forec
distribution. Students will present
thelr findings with dragrams and
cxplanations in # struclured PDF
for submission an the GMIU Web
Portnl.

Totul 20 10

Examination Style:

Structurnl Analysis Challenge (20 Marks)

Students will be nsscssed throuph an problem-bosed and
analyticnl cvaluation designed 1o test their obility to apply
structural analysis concepts in practical scenarios. The
examination will require students to solve numerical problcms
reluted to trusses. frames, arches, and cnbles, determine the
degree of sintic and kinemuatic (ndeterminncy, and intorprel
struclural behavior under various loading conditions. Students
may also be required to apply principles such as superposition
and Maxwell’s reciprocal theorcm in solving problems. The
asscssiment will focus on nccuracy ofl calculntions, logicul
problem-solving appronch. application of engincering
conccepts, and clear and structured presentation of solutions.
Force Flow Lab: Trance & Analyze Lond Transfer in
Structurcs (10 Marks)

Students will be nssessed through application-based and
onalytical evaluation focusing on their understanding of load
transfer in structural systems. The examination will require
students to trace thce flow ol forces in structures such as
trusses. frames. and arches from the point of load application
to supports. and analyzc internal force distribution. Students
may be given dingrams or renl-life scenorios and nsked 1o
interpret structural behavior. identify critical members, ond
explain load paths. The nssessment will focus on conceptual
undersianding. visualization of force flow. nnalytical ability.
and clarity in explanation and presentation.

2 Stnticnlly Determinate Structures

Theory Topics:

Introduction to Strain Encrgy. Strain Energy in Structural
Members. Resilience and Prool Resiliecnce, Modulus of 20 20 %
Resilience. Strain Encrgy Duc to Axial Loads, Impact Loads |k
on Structurcs. Sudden Loads and Their Effects. Deflection ‘}f/s‘- 3

Statically Dclcrminatc Beams. Differential Equation of th
Elastic Curve. Relationship Between Bending Moment. Slo

4
=
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amd  Ulctbectiore, Mocpulay's Muafiod ket Beats  Delloctinm,
Atgment Arca Method, Conjrpate 1k Method, Analydir of
bromrn Defarmation. Xlope aml Delevdbor of Beam: Uoder
Vagdnrds baaidkmy T oenddld ony

Procifced:

11 Soleve siymerical problents o3 atrzin <ergy and cesllicnee,
and calcylnte siraka cncruy i3 axially loeded memberes.

12. Analyze the <lTecis of Impuct Joads and sudden lowds on
bars 2invd conyparc thom with gradually appHeod Toads.

13. Detive and zpply clastic corve equatkons 10 determine slope
and deflection tn beams.

14 Delerminc beam dellcclion using Macaulay's Mcthod and
ntcrpret the results

15. Delennine beam dellection uxtng the Moment Arca
Mcthod and analyze beum behovior.

16. Dclermine beam dellection using the Comyugalc Beam
Method and compare the resulis with other incthods.

| 7. Comparc diffcrent becam  dcllection mcthods bascd on
proccdure, nccuracy. and applicability.

| 8. Solve numerical problems involving slope and dellection
rclationships in becams undcr various loading conditions.

19. Analyzc beam dcformation behavior through practical
examples and engincering applications.

20. Conduct a casc siudy on dclormation and dcflection ol
beams in rcal siructures and cvaluatc their scrvicenbility
pcrformance.

Evnluation Mcthod:

li;.. Evaluation Mcthods SEE CCE
Decflection and Strain Encrgy
Challengc
Students will be asscsscd through
a structurcd analytical and
numecrical problem-solving lask
demonstrating their

understanding of stroin cnergy
and benm dcflection concepls in
slatically determinale siruclures.
The challenge  will  require
students to solve problems related
1o resilicnce, strain encrgy duc o
axial loads. impact and sudden
loads, and dctermine slope and
dcflection in beams  using
Macaulay’s method. Moment
Arca Method. and Conjugale
Beam Method. Students may also
be required to compare difierent
deflection _methods and interpret
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vructural behastar under vuarious

lcad ey condltions The
Assgsvncent will lfocus on
conceplual clanty, mecthiod
wleciion. ncguracy ol

calculatlons. logical problem-
solving approach, nond clTective
preseniation of solutions

Active Learning Assignment:
Analyze Strain Encrpy & Beam
Dcformntion

Students  will  prepare simplo
bcam models using scales or
plostic strips bcams and opply
diffcrent types ol loads to obscrve
deformation and dclection
bchavior They will mensure the
dcflection. compuare experimentnl
observations  whh  thcoreiical
concepls of strain cnergy ond
analyze the rclationship between
bending moment  and  becam
deflection. The nctivity will help
students undersiond Macaulay's
Mcthod, Moment Arca Mecthod,
and Conjugnic Beam Mecethod
through practical visualization
and cnginccring applications.
Students  will  compile  their
calculations, diagrams.
obscrvations. and interpretations
into a structured PDF [or
submission on the GMIU Web
Portal.

N

Total 20 10

Examination Style:

Dcflection and Strain Encrgy Challenge (20 Marks)

Students will bc assessed through a structurcd analytical and
numerical evaluation focusing on sirain cnergy and becam
deflection concepts in statically determinate structures. The
examination will require students 1o solve problems related to
resilience, strain energy duc to axinl loads. impact and sudden
loads, and dctermine slope and deflection in beams using
Macaulay’s mcthod. Moment Arca Mcthod. and Conjugatc
Beam Method. Students may also be required to compare
different analytical methods and interpret deformation behavior
under various loading conditions. The assessment will
emphasize conceptual undersianding. appropriate mecthod
selection. accuracy of calculations. analytical reasoning. and
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Analyze Strin Energy & Beum Deformation (10 Marks)
Students will be evaluated based an their nbility 1o conduct the
cxperiment. analyze the obscrved beam behavior, and relate
practical results to theoretical concepis. The assessmenl may
inclode measurement ol beam  dellection under dillcrent
loading conditions. calculation of strain energy nnd resilience.
interpretation of clastic curve behavior. and comparison of
caperimenial results with analytical methods. Students will be
required to explain the effect ol various loads on bcam
dclornmation and justify the selection of approprinic benm
dellcclion analysis methods, Evaluation will focus on
concepiunl  undersianding.  experimenial  observations,
anulvtical calculations, interpretation of results, problem-
solving ability, and presentation of findings.

3 Combined Stresses, Colnmns and Struts

Theury Toples:

Stress at o Point in Two-Dimensional Stress Systems, Principal
Plones and Principal Stresses. Mohr's Circle for Stress
Analysis, Ellipsc of Stress and Its Applications, Direct and
Bending Stresses, Eccentric Loading on Structural Members,
Middle Third Rule, Kemel of Section, Analysis of Chimncys
Under Wind Pressure, Retaining Walls Subjected to Enrth
Pressure, Dams Subjocted to Hydrmulic Pressure, Introduction
lo Columns and Struts, Buckling of Columns. Effective Length
of Columns for Different End Conditions., Redius of Gyrtion
and Least Rodius of Gyration, Euler’'s Column Theory.
Rankine’s Formula for Columns, Columns with Initial
Curvaturc. Columns Subjected to Eccentric Loading. Columns
Under Lateral Loading, Design Applications of Columns and
Struts.

P g 2 °
21. Solve numerical problems on principal stresses and a0 20%

principal planes, and interpret the siate of stress at a poinl.

22. Construct and interpret Mohr's Circle and Stress Ellipse
for graphical analysis of stresses.

23, Analyze members subjected to cccentric loading and
combined stresses using numerical methods.

24. Study the behavior of engineering siructures such as
chimneys, retaining walls, and dams under wind, carth, and
hydraulic pressures. :

25. Determine the effective length of columns for difTerent end
conditions and study its influence on buckling.

26. Perform Euler's column buckling calculations and analyze
the critical load of columns.

27. Apply Rankine's formula for the design and analysis ol
columns under compressive loading.

28. Compare Euler's and Rankine’s column theorics bnsed on
assumptions, applicability. and results. m

29.Solve numerical problems on columns subjecled
cccentric and lateral loading conditions.

Structural Performance and Analysis Studies— BET2CV 13304
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10. Conduci a casc study on buckling filure of structural
mecmbers and  cvalunlc the factors affecting  column
stabilly

Evnluation Mcthod:

Sr.
No.

Evaluntion Mcthods SEE CCE

Combinecd Stress and Column
Stability Challenge:

Students will be assessed through
a structured analytical nnd
numcrical problem-solving tnsk
demonstrating their
understanding ol combined
stresses, bending  stresses. ond
column stability concepls. The
challenge will require students 1o
solve  problems rclated 10
principal stresscs. Mohr's circle.
ccecenlric londing, bending
I stresses. and buckling behavior of 20
columns under different cnd
conditions using Euler's and
Rankine's formulac. Students
may also be required to apply and
analyze praclical opplications
such as chimneys, rctaining walls,
and dams subjeccted to extermnal
forces. The assessment will focus
on conccptunl clarity, analytical
reasoning, nccuracy ofl
calculations, method selection.
and cffective presentation of
cngineering solutions.

Active Learning Assignment:
Analyze, Visualize & Interpret
Structural Stress Behavior:
Students will analyze the stability
behavior of columns subjected 1o
axial compressive loads undcr
different cnd conditions. The |
activity will involve sludying
2 column buckling bechavior and ) 10
determining critical loads using
Euler’s and Ranlkine’s Lhcorics.
Students will compare the resulis
oblained from both approaches.
interpret the effect of slenderness
ratio and end conditions on
column stability, and present their
observations through

hvaTi~
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caiculathona. drrgnime. and
cngincortng inderprciilons. "The
[tndings whall be compiled 1nio o
siructured PDF rcponn nad
submirted through the GMILI
Wceb parnl

Total 10 10

Examinarion Style:

Combincd Stress and Columa StabHity ChaHenge (20
Marks)

Students will be assessed throupgh a structured analytical and
numerical evaluation focusing on combined stresses. bending
stresscs. and stability behavior of columns and siruts, The
exnmination will requite students 1o solve problems related to
principal stresses, principal planas. Mohr's circle, cccentric
londing. and dircct and bending siresses in structural members.
Students may also be required to analyze buckling behavior off
columns under different cnd conditions using Euler’s and
Raonkine's formulac and interprel cngincering npplications
such as chimncys, rolnining walls, and dams subjected Lo
external forces. The nsscssiment will emphasize conceptual
ondorstanding, analytical recasoning. mcthod  seleclion.
accurocy of calculations, and clTective presentation of
enginecring solutions.

Annlyze, Visaalize & Interprot Stractural Stress Behavior
(10 Mnrks)

Students will be assessed through analylical and application-
based evaluntion demonstrating their undersianding of column
stability and buckling concepts. The examination will requirc
students to solve numerical problems related to Euler's critical
load, Rankinc’s formuln, effective length calculations, and
buckling behavior of columns with different end conditions.
Students may also be required to compare thcorelical
approaches and interpret the influence of column dimensians
and support conditions on stability. The assessment will focus
on conceptual understanding., accurscy of calculalions,
analytical thinking, method selection. interpretation of resulls.
and clear presentation of solutions.

Influence Line Dingrnms and Moving Load Analysis

Theorv Topics:

Introduction to Influence Line Diagrams (ILDs), Influcence
Line Diagrams for Support Renctions. Influecnce Linc
Diagrams for Shear Force, Influence Linc Diagrams for
Bending Moment, Moving Load Analysis on Beams, Bcams
Subjected to Point Londs, Beams Subjected to Uniformly
Distributed Loaods (UDLs), Maximum Shear Forcc Duc 1o
Moving Loads, Maximum Bending Moment Due to Moving
Loads, Influence Line Diagrams for Statically Deciecrminal

Trusses. Analysis of Truss Member Forces Under Movijfd®

20

20%

Structural Performance and Analysis Studies— BET2CV 13304
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Loads, T'russes Subjecied to Point Louds. Truases Subjccicd to
Uaiformly Distributed Loods. Applications ol Influence l.inc
Diungrams In Bridge Engincering. Load Movement Efects in
Transportation Structurcs

ractical:

31. Construct Influcnce Line Diagrams (ILDs) flor suppor
reactions in stntically determinate beams and interpret their
significance.

32. Construct Influence Line Dingrams for shear lorce and
bending moment nt selected scclions of skmply supportcd
benms.

33. Determine maximum shear force In beams subjccied to
moving point londs and uniformly distributed londs using
ILDs.

34. Determine maximum bending moment in beams subjected
to moving loads and identify criticnl lond positions

35. Annlyze simply supporicd becams subjccled to moving
point loads and uniformly distributed loads using Influence
Linec Dingrams.

36. Solve numericnl problems rclaled to moving load crilcria
for maximum rcactions, shear forces. and bending
moments.

37. Construct Influence Line Diagrams lor member forces in
statically determinato trusscs.

38. Determine forces in truss members duc 1o moving point
loads and uniformly distributed loads using ILD concepls.

39. Compare the clTects of different moving load sysicms on
beams and truss members through analytical studics.

40. Conduct a casc study on bridge structures subjected to
moving loads and cvaluale the structural response using
Influence Linc Diagram principles.

Evaluation Mcthod:

Sr.
No.

Evaluation Mcthods SEE | CCE

Moving Load Bchavior and ILD
Analysis:

Students will be asscssed through
a structured analytical and
numecrical problom-solving task
demonstrating their understanding
of Influence Linc Diagrams and
moving load analysis in statically
determinate structures. The
challenge will require students to
construct ILDs for support
rcactions, shear force, and bending
moment in beams, and determine
maximum cffects due to uniformly
distributed and point loads.
Students may also be required to

Structural Performance and Analysis Studies— BET2CV 13304
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enalysc  sintically  determunaie
trusscy subjecicd 1o moving loads
and calculate member forces The
assycssment will focus on
conceplual understanding.
accuracy tn dipgrmm construclion
and calculations. annlytical
rcasoning. and inlerpretation of
structural behavior under moving
londs

Interpret Strocturnl Lond
Effccts:

Students will nnalyze the effects of
moving loads on becams and
trusscs using Influence Line
Diagrams for supporl reactions,
shear force. and bending moment.
The aclivity will include
delecrmination of maximum load
efTects. analysis of truss member
forces, and interpretntion of
structural behavior under moving
lond conditions.  Studcnts will
compile their diagrams,
calculations. obscrvations. and
analyses.

Total 20 10

Examination Style:

Moving Load Behavior and ILD Analysis (20 Marks)
Students will be assesscd through analytical and numecrical
evaluntion demonstrating their understanding of Influcnce Line
Dingrams and moving loed analysis in statically dctcrminate
structures. The cxamination will require students to construct
IL.Ds for support reactions. shear force, and bending moment in
beams subjected (o point loads and uniformly distributed loads,
and delerminc maximum structural cffects under different
loading conditions. Studenls may also be required to analyze
truss member forces due 10 moving londs and interpret
structural behavior. The assessment will focus on conceptual
undersianding. occuracy in diagram construction and
calculations. analytical reasoning, and cffective presentation of
cngincering solutions.

Interpret Structural Load Effects (10 Marks)

Students will be assessed through application-based and
analytical cvaluation focusing on the interpretation of moving
load effects on beams and trusses using Influence Line
Diagrams. The examination will require students to analyze
support reactions, shear force. and bending moment variations
under moving load conditions and delermine maximum load
effects in structural members. Students may also be required t

Structural Performance and Analysis Studies— BET2CV 13304
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cvaliaie fruss member forces and explidn srRcln] ropunse
WhWnspph Haprams  and  alaudalzony Tl sasexunent will
cmphxaze dkigram snicrprciation, anelytical skills. problem-
solviim ablly. gecusacy  of coleulations. and clarlly 1n
preaciting enpinccrsg Aplysk

5 Compiticr AppHcatlons in Structoral Eaglacering

Thecon Toples!

Inroduction  to Comnpwcr  Applications  In Struclurmal
Enplncermg. Oscrview ol Structural Analysls  Softwarc,
Structural Modeling  Technlgues. Mnatesinl  Propertics  in
Structumal  Sofiwnre.  Scction  Properties and  Member
Definition. Boundary Conditrons and Support Modcling.
ApphHcation of lLoading Conditions. Structural Analysis of
Framed Structures, Inlerpretntion of Support  Rceanctions,
Analysis of Inlernal Forces. Defllection Analysis ol Structures,
Structural Responsc Evaluntton, Post-Processing Tools in
Structurnl  SoRware.  Interpretation of  Soltware-Generaled
Results, Computer-Aided Structural Analysis and Design.

Practical:

41, Devclop beam and frame models in structural analysis
soflwarc by dclining gcomeclry. malcrial properiics.
scction properties. supports, and londing conditions.

42. Perform structural analysis of beams and frames using
software tools and interpret support rcactions, internal
lorces, and structural behavior.

43. Analyze beam deflection and overall structural responsc

or
using softwarc and compare the results with theorelical 19 2%
principles.

44, Study  waterprooling materinls  used in  building
construction and eviluate their propertics. applications,
and performance charncleristics.

45. Study lsc cciling moterinls and compare their [catures.,
advaontnges. limitntions. and suitability for various building
npplications.

Evnluntion Mecthod:

Sr. .

No. Evaluntion Methods SEE | CCE
Structurnl Software Modeling
and Analysis:
Students  will be  assessed
through a practical  and
analytical ask demonstrating

I their understanding of computer 20
applications in structuranl
engincering. The assessment will
rcquire  studenls 1o creale
structural models using
professional soflware. apply | -avAT:
> ~
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mucerial  prupertmes. aupparts
and  leading  condiitonx.  and
perfoem  structursl  analysis
Stindcats may also be requined 1o
Interpret reactions. Internal
forces. amd  deflectlon  resulis
and compare soltwarc oulputs
with unalytlenl solustions. The
pssessment will focus on
modcling accuracy,
undentunding ol structural
bechavior. softwarc  opcralion
skills. interprciation of results,
ond cilective presentntion of
analysis.

Computer-Aided Structural
Annlysis of Framed Structurcs
Using STAAD. Pro:

Students  will develop and
gpalyze o simple  |ramed
structurc  using STAAD. Pro
sofiwarc. The nctivity will
include siructural  modeling.
assignment of material and
scclion propertics, dehinition of
supports and boundary
conditions. and application of 10
various  loading  condilions.
Students will perform structural
analysis to delermine support
reactions, internal forccs,
bending momecenls, shear forces.
and deflections. They will
interpret software-generated
results, cvaluate slructural
response, and prepare a concisc
rcport  conlnining  modeling
procedures, analysis results, and
engineering conclusions.

Total 20 10

Examination Style:

Structural Software Modcling and Analysis (20 Marks)

Students will be nssessed through conceptual and application-
bascd cvaluation demonstrating their understanding of intcrior
and exterior linishing materials used in building construction.
The examination will require students to identify maicrials
such as paints, tiles. plaster. flooring. and cladding. explain
their properties and uses, and analyze their suitability t;c():/

different conditions. Students will also cvaluate real-lifg”
sccnarios and select appropriate malterials lor intcrior agd,
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cuenvr  finkhes bursed on  duerubllity, oeciholles, and
cavironmental factom. The awmagsgnont will focuy an
conceptud clarty, pracibcal application, madertal schecthon
ncHis, and clear presentatinn ol answern.,

Kiruct Soft Lab: Model, Anulyze & Intcrpret Structural
Responae (10 Marks)

Students will be assessed through a proctical and application-
basct cvaluation demonsimiing their obility 10 ose STAAD.
Pro lor structural aonalysis. Thc cxamination will require
studenis to creale @ ~lructural modcel, assipn appropriple
motcrial und scetion propertics. deline support conditions.
apply loads, and perform anzlysia. Students will be evaluated
on thcir ability Lo inlerprel support reactions. inlermal force
diagrams. and deflection results gencrated by the software.
The asscssment  will focus on  software proficlency,
corrcciness of modeling. understanding of structural behavlor,
interpretation of rcsulls, analytical thinking, and presentution
al findings.

Suggested Specification table with Marks (Theory): 100

Distribution of Theory Marks
(Reviscd Bloom*s Tnxonomy)

Level Remcembrance Understanding | Appllcation | Annlyze | Evalualc Creonto
] (R) (L) (A) (N) (B) (C)
W“i%/[“"gc 10% 20% 35% 20% 10% 5%
o

Course Outcomes:

Afier lenming the course, the students should be able to:

col Understand the fundamentals of statically delerminate structures. stability, and structural
bchavior.
co2 Apply strain encrgy principles and determine slope and deflection in beams using
~ | analytical methods,
CO3 Analyzc combined stresses. direct and bending stresses, and buckling behavior of columns
and struts.
CO4 Evalunte the effects of moving loads on beams and trusses using Influence Line
Diagrams.
CO5 Pcrform structural modcling and analysis using professional sofiware such as STAAD-Pro,
SAP.and ETABS.
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Instructionnt dethod:

The course delvery muthnd will depend upan the requkrement of candcir and need of students

A minrmum of 20-30%% af the coumc canlenl shall be saggestcd to deliver through Flipped Lemrning.
where sludents study digHal lenrning seyources belore the classroom seaslon. Closyroom thime shall be

utilized [or discussion. problem-solving. prclical applications. and higher-order kesning actisHies

Students shall be cncourmged 1o usc Al-powcred lcaming ploiforms. simulation sofllware, viral
laboratories. diglial Hbrones. rescarch databases. online certification courses. NPTEL. SWAYANM.
MOQOCs. and other technology-cnabled lcarning resourcces 10 strengthen conceptual undenstanding and

practical competence.

Continuous assessmenit shall be conducled through Active Leamning Assktgnments (ALAs). quizzes
skill demonsiraiions. presentalions, proctical exerclses, projecis. casc sludies. innovation activitics, pcer
nsscssmenl, reflective lcaming, and industry-oricnled tasks insicad of rolying primarily on conventional

wrillen assignments.

Reflerence Books:

[1] S.B.Junarkar and HJ. Shah, Mcchanics of Structures Vol-I, Charotor Publishing Housc.
[2] R.K. Rajput, Strength of Materinls. S. Chand Publications.

(3] B.C.Punmio. Strength of Materials and Theory of Structures. Laxmi Publications.

[4] S. Ramamrutham, Theory of Structures, Dhanpat Rai Publications.

|5] R.K. Bansal, Strength of Materials. Loxmi Publications
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OYANMANIAR INNOVAJIVE NIVIZRMIN

Suggested Axscxsment Guldelngs:

Module-1: Fundamentpls of Sintlcully Determinnte Stractiires

GYANMANIARLIMSTTIU T Cr TECHNGOL 0N

Structaral Apnlyiis Challenpe (20 Marks)

Criferla Deveripiion Marta
Problom Demonsinies  uhderstanding  of stallenlly dotermmate  truenues, 5
Underslanding sability, gnd tndeicaminacy conceple
Correct analyss of trusses {rmmes arches. and cables under loading
Structural Analysin i 3
condittons.
Lopic & Lopical procedurc amd accuracy tm mimmerkcal calculalions #nd P
Calculntions structural Interprelntion
Implementation & | Proper ditgrams. application of principles such as supcrposiilon and 5
Presentation Maxwell's theorem. and clenr presentation ol nolutlons.
Total 20
Module-2: Strain Energy and Beam Dcflection Analysis
Deflection nad Strain Energy Annlysis (20 Mnrks)
Criteria Description Marks
Concept Understanding of strain cnergy. resillence, and beam  deflection
Understanding conccepls. 5
L o —— Appropriate use of Macnulny's. Momenl Area, and Conjugntc Beam 5
methods.
T Corrccet caolculrtions ol slope, dellcction. and encrgy-related problems. 5
Accuracy
Interpretation & Proper interpretation of beam behavior with sysicmalic presentation of 5
Prcseniation solutions.
Total 20
Module-3: Combined Stresses, Columns and Struts
Combincd Stress and Colamn Stability Analysis (20 Marks)
Criterin Description Marks
Conccept Understanding of principal stresses, cccentric loading, and column 5
Undcrstanding stability concepts.
Stress Analysis f?orrccl use of Mahr’s circle, bending stress calculations, and stress 5
intcrprefaliorn.
Column Analysis App]ic_n[ion of Euler’s and Rnnkinc'f formulac for column behavior 5
analysis.
Problem Solving & | Logical approach, accurale calculalions, and cfTeclive presentation off s
Presentation engineering solutions.
Total 20
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OYANNANIARLI INNODVATIVE UNINVTRSITY

Module-4: Influcnce Linc and NMoving Lond Annlysi

GYANMANIABI INNTTTUTE OF TECTONOCOXKY

Moving Load and ILD Analyxis (20 Muarles)

Criferin Descriplion Munris
1.0 Understanding of Inllucnce Line Dlsgram cunccpts for beams and 5
Undentanding [russcs.
Diagram Accuraic construction ol I1L.Ds for reacllons shear force. und bending s
Construclion momenl.
i l.‘ond Cormrect determination of maximum cfTecls duc to moving loads b]
Analysis
Interpretation & Logical imerpreintion of structural response and proper presentation ol 5
Prescniation analysis-
Totnl 20
Module-5: Computer Applications in Structural Engincering
Structaral Sofltware Modeling and Analysks (20 Marls)
Critoria Descriplion Marks
Software Und . ; .
Elidssionifins ndarstanding ol structural onalysis sofiware Inlerfnce and functions. 5
Modcling Skills Com;c_l c'rcmion of structural modcls with properlies ond boundary 5
conditions.
Analysis & Proper application of londs. mnalysis. and interpretation of softwarc- s
Intcrprelation generated rosulls.
Implementation | Accurate softwarc exccution. result comparison. and professionnl 5
& Prcscnialion prosenlation ol outpuls.
Total 20
.
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