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subject: Engimeermg Swrvey g Linesr and Angular Measurement= DETXOV 1202

Type of Course:  Engineering Science Courses
Prerequisite: Basie knowledge of mathematics. peometrs and measurements

Rationale: Surveving is a fundamental subject m civil engineering that provides essential
knowledge and practical skills for measurement, I11|1|'P|"II1'IL. pad lavoul of u.ngmr:r:rm; wirks, This
course develops students’ onderstunding of surveving principles, use of basic instruments, field
ohservations, data recording, and emor anabvss, U serves s o Toundabion Tor advanced civil
engineermg subjects such ns construction, transportation, wrigation, and peotechnical engineering,
while also developing fiekd competency through practical and praficient leaming approaches.

Teaching and Examination Scheme:

Teaching Scheme Credits I xamination Marks ;
Total Marks
el 1 P C SEE CCE
4 b 2 5 Tl 5 543

.IrJ.'ll,:t"lh'.ll.'l'. (- Ranariacirs Brabranciicrn. . 1 Pinterlall? 7 -Proiciicnfl; ©F -4 el SEE -Sewnesior Frid Fvoalini bowi;
CCE-Continpons g Comprehensive Evaligaticon

Course Conleni:

ST Course Content Hrs. o

No. Weightage |
Iniroduction of surveying

Theory Topies:

Definition  of Swrveving, Objectives ol Surveving, Scope  of
Surveying, Need of Surveving, Principles of Surveving, Plane

Surveving, Geodetic  Surveying, Chom  Surveving,  Compass
Surveving, Leveling, Unis of Measurement. Scales, Representative

|| Fraction (RF), Types of Errors. Accuracy and Precision 10 20 %

Practicafl:

1. Observe and wentify surveying appliciiions on enmpos siich ns
romds, buildings, drainoge, and open arcas W understand real-life
ficld usage

2. Handle and identify basic surveying instruments like chain, Lape.
ranging rod. arrows. pegs, compass. and level for peactical
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familariy .

3. Perform simple scale conversions and basic measirements o
develop skills inobservation, recording., and accurscy

4, Ndentity possible sonrces of errors in measurements and estimate
bagic errors to understand precision and corrections.

5. Observe demenstration of surveving principles hke ranging and
worlking from whole to part to link theory wath prictice,

. Prepare o simple sketch of a campus [Galure using approsiman
measurements and suiltable seale

7. Write a brief observation note highlighting menserements taken.
errers found, and improvements for better accurmcy.

Fyalusation YWethod:

A,
i,

Evaluation Meihods SEE | CCFE
HEasic Surveving Concepts and Error
Analvsis
Studemts will be  assessed  through
theory, numerical, and simple scenario-
bBased questions on  basic  surveving
concepis. The assessmeni  covers
definitions,  objectives,  soope.  and
classification such as plane and peodetic
surveying, along  with methods  like
chain, compass, amnd leveliong. [T includes 20
understanding  of uwnits. scales, and
representative  fraction  with  basic
calculations. Studems will also study
tvpes of errors such as gross, svstematic,
#nd random e¢mors. The cvaluation
focuses on students’  skills
understanding accurncy and  precision,
alomg  with concept  clarity, simple
| calculations, and error identification,
Active Learning Assipnmenis:
Campuos Sorvey aml Error Analysis
Students will  andividunlly  perform
practical setivities o identify sarveving
applications within the campus such as 3
roads. buildings. dminage systems. and
open plots, along with documenting
observations  and  explaming  their
relevance. The task also  inchodes
splving practical problems related 1o
scale conversion, basic error calcutation,

andd  error correction. This  activity
: ¥ WFFL‘
|

Fead

promotes  seif-leaming.  observation
skills,  analvlical  thinking.  and
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applicstion of surveying principles. The
completed  assignment must  be
submitied on the GMIU Web Portal |
Tuotal _ 0 | 18

Examination Style:

Busic Surveying Concepts and Errer Analysis (200 Marks)
Students will be provided with tasks covering fundamental concepts
and principles of surveving, The tasks inclede classification of
surveys and instruments, understanding of units, scales, and
representutive  fraction  calculations, as well as  ientifivation,
pnalvsis, and comection ol basic surveving errors. The guestions
may bhe descriptive, numerical, scenario-based, or problem-solving
i nature and will be prepared by the faculty, This evaluation is
designed 1o assess students’ understanding of surveyng concepts,
their ability to perform scale caleulations, snd their analytical skills
in identifying and evaluating ermors.

Campus Survey and Error Analysis {10 Marks)

Students will be provided with tasks involving survey application
idemification, where they will ohserve and document surveving
applications on campus such ns roads, butldings, dramage systems,
and open plots, and explain the relevance of surveying in these
areaes, The next task focuses on scale and ermor problem solving,
where students will solve practical problems related to scabe
conversion, basic error caloulation, and error correction, The
cvaluation 15 designed o assess students” observation  skills,
understanding of practical surveying applications, analvtical ability,
application of fundamental principles, and accuricy in problem-
solving.

Chain surveving
Theary Topics:

Linear Measurement, Methods of Linear  Measurement. [irect

Measuremen.  Indirect Measurement, Chain Measurement, Tape

Memsurement, Instruments for Linear Measurement (Chain, Tape,

Arrows, Ranging Rods), Ranging (Direct & Indirect), Chaimng

Methods, (Offscts {Perpendicular & Oblbque). Field Book Recording,

Emrors in Linear Measurement, Crrors in Chaoining and Tape

Corrections, Chain Triangoltion,

8 Perform direet snd indirect mnging to establish straight survey
lines and understand proper alignment and coordination in the
field,

9. Conduct a chain survey of o small plol vsing chain/tape and
tnangulation o prochice accurate measurement and observation
kills,

| 1L Measure perpendicular and obligue offsets 1o locate Feld details
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ind understand their importance in accurate mapping.

IE Begond all measurements systematically in oo feld book to
develop proper documentation and presentation skills,

12 Plot the surves data on paper psing suitable scale 1o convert feld
mcasurements into a graphical representation

13, Idemily convmon ercors during chaming sich as misalignment
and incorrect readings, and apply necessary corrections.

14, Apply chuain riangulation in eldwork to understand its role in
lacating positions amnd impreving survey acouracy,

5, Wiite a boael reThection on lield observalions, emors encountered,
and mcthods t improve meisuremenl acounmcy .

Evaluation Methnd:

=
™,

Exaluation Methods SEE | CCE

Numerical, Field Book. and Ploiting
Tusk

Students will be  assessed  through
anahvtical and application-hased tasks
related 1o chain survewing  principles.
The evaluation includes direct and
imlirect  rangnge.  chaining  methods,
offset masurements {perpendicular amd
ohligue),  snd  chain  triangulaion, 0
Students will  also perform ermor
identification and correction, atong with
proper field book recording and ploting
of survey data. The assessment Tocuses
v accuracy  in caleulations.  comect
recording methods, plotting skills, and
overall  understanding  of  chan
surveying procedunes,
Active Learning Activity:

Ficll Waork Performance and  Recond
Bawals Activity:

Students will perform  practical field
activities mvolving linear measurement
psing  chain surveying  instruments,
inclwding ranging, chaimng, and offset
measurement. They willl also  prepane
survey plids based on the eollecied feld
dita, Additionally, students are reguired
e maintain  a  field  record  book
contaiming  observations,  field  hook
entries. calculations, snd neatly drvwn
survey  plans, This activily enhances
practical skills, aoCTTCy in
| masurement, proper inEiruImend

Il
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handling, feamwirk, and systematic |
documentatim. The completed record
ook and  relaed work inuost e
submitted on the GMIU Web Mortal.

Totu "I

Examinmiion Style:

Numerical, Field Beok, and Plotting Task (20 Marks)

Students will be provided with tasks related o chaiming and mnging
operations  (direct  and  indirect),  offset  measurements,  and
trangulation applications. The tasks also include  feld  book
recording of observations and plotting of chain survey data into
graphical representations.  These tmsks may involve numerical
problems. field book entries, plotting  exercises. and practical
seenanin-hased questions prepaned by the faculty. This sssessment is
designed to evaluate sludeints’ ability 1o perform survey caleulations,
maintain sccurate field records, and conven field medsurements into
properly ploned drivwings,

Field Work Performance and Record Book Activity (10 Murks)
Swlents will by assessed throwgh two activily=hascd tasks: The first
sk invobves ell work perfomnmange, where siudemns will conduct
prectical exercises such ss ranging, chaining, offset measurements,
and simple plob surveving, The evaluation focuses on insirument
hendling, measurement accuracy, teamwaork, and proper execution
af field procedures. The second task involves record  book
preparation, where students will prepare and submit a Deld recond
book including obscrvations, fickl book entries. calculations. and
plotted survey deawings based on Peld exercises, This assessment
emphasizes  complelencss,  neatness,  corfectness,  and  proper
fnlﬁ[!rﬂ,ﬂ,lil,m of  recorded datn r'-Ei].!:,'_liI'lH the El.|1|'|-|i4:'.ﬂ¢lul"l of’
survey ing prnciples,

Compass Surveying

Thewry Topics:

Angular Measurement, Methods of Angular Messurement, Direct

Anguler Measurement, Indirect Angular Measurement, Instruments

for Angular Measarement, Types of Angles (Horizontal & Vertical),

Bearing Systems (Whole Circle Bearing, Cuadrantal  Bearing),

Magnetic Meridian and True Moeridian, Fore Bearing and Hack

3 | Bearing, Loeal Anraction wnd Cormections.  Included  Angles, 23 20 %

Deflection Angles, Traverse Surveying (Open & Closed Traverse),

Errors - Anguler Measurement. Adjustment of Angular Errors

Lractical:

6. Perform handiing of a prismatic compass incheling conlering,
levelling. focusing. and aking readings o develop proper Hield
operation skills.

| 7. Measure tore bearings and back bearings ol survey lines using n
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compass o understund directional measurement and nccurmcy .

18, Conduct a clesed traverse survey tooapphy anealar measuresment
and coordinmed Neldwork practices

19 Mdentily  local  attraction 0 observed  bearings and  apply
NECESSATY COFECHONS 10 IMpove measurement accuricy .

20. Prepare computation sheets for bearings, lantude. departure, and
closing errer 1o develop caleulnion skills

21, Plot the traverse using computed data and suitable scale 1o
eonvert field ohservations into a drowing,

22 Check  wraverse closure and  onalvee Baluncmg  results 1o
understund reliability and precision of survey data,

23, Write a shon reflection on ohservations, errors, corections
apphied, and improvements for hetter accuracy,

Fvaluation Method:

b

Na Evaluwation Methods SFFE CCF

- Bearing and Traverse Survey Work:
Students  will be  assessed  through
anglvtical and application-based fasks
related 1o compass surveving principles,
Fhe  evaluation  incledes  bearing
calculations using Whole Crrele Bearing
(WCB) and Quadrantal Bearing (8)
SVRIEMS, COMpAsS FAversing, magnetic
declination, and correction ol ool
ottraction. I also covers |atitude and
departure  computations,  determination
of ¢losing error, balancing of traverse,
and tmverse plotiing. This assessment
focuses on conceptual wnderstanding,
computational accuracy. plofting: skills.
and  the  application  of  compass
surveying  echnigues  in practicil
SITLIREI0S,

Active Learning Activity:

Field Activity and Compatation Shee
ol Compass Survey:

Students will perform practical activities
invelving the handling of 2 prnsmatic
compass. measurement of Tore amd back
bearings, and execution of traverss [0
P surveving,  They  will  dentify  and
| gorrect local attraction, compute latiude
Ennd departure, balance the waverse, and
ir.-lm the  survey  data. Additionally, |
students will prepare computation sheels
|Mr.1ﬂluml representations based on

20

e

[
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field  observations,  This  activity
crmphasizes  mstrument  handling,
accuracy i observations,  Teld
disciphine,  mmalvtical  skills,  and
systemalic  presentation  of  survey
compulations  and  drawings.  The
completed work must be compaled in
P format and submitted on the GMIL
Weh Poral.

Tasial 0 i

Fxaniination Siyle:

Bearing and Traverse Survey Work(20 Marks)

Students will be provided with guestions related 10 bearing
calculations using Whole Circle Bearing (WCB) and Crusdrantal
Hearing (QB) systems, compass traversing, and cormection of local
attraction.  The tasks  also  include  latitlude and  departore
computations, determination of closing error, balancing of traverse,
and traverse plotting  with inferpretation of survey datn The
questions moy inclide  numerical  problems;  field-dsta-hased
computations, plotting exercises, and application-oriented scenarios
prepared by the facolty. This sssessment s designed 1o evaluate
students”  understanding  of  compass  surveving  prmciples,
computational skills, analytical ability, and asccuracy im plotting
traverse survey doto.

Field Activity and Compuiation Sheel of Compass Survey (10
Murks)

Students will perfonm activities  involving  compass survey  Deld
work, where they will handle o prismatic compass.  measure
bearings, conduct simple traverse surveys, and identify and correct
local anroction, The evalumtion will be based on instrument
handling. accuracy ol observations, field procedures, leamwork, and
practical execution. The next phase mvolves traverse computistion
and plotting, where students will prepane and sobmil Computiation
sheets including bearing caleulations, latitude and  departure
computaions, determ ination of ¢losing error, balancing of troverse,
and plofting of survey data based on field observations, The
evilluation will focus o corectness of computations, graphical
presemation, interpretntion of resolts. and application of compass
| surveying principles

Eevelling and Contouring
4 | Levelling and Contouring. Levelling Concepts (RL, BM. BS, F5, 15)) 20 20
Ivpes of Levelling Instruments. Temporary Adjustments of Level,
Methods of Levelling {Hewght of Instrument Method, Rise amd Fall
Methad), Profile Levelling, Introduction to Contours, Definition o

o
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Contours, Propertics  of  Comtours, Contour  Interval,  Contour]
[nterpolation

Fractical;

2. Performm setup and  operation of @ dumpy level neludmng
TEpPOrEry -|1J_:||:nL|'|'||.-||.I*-. did wnfd I'L'J.II:IiI'IE,! Iik Llu\ulﬁp proper
levetling skills

25, Cabculate reduced levels using the Helght of Instrument method
froom Tield  observitions W practice  measurcment  and
coOmpaiation

26, Determine reduced levels using Hise and Fall method and
compare results 10 understand accunscy and arithmetic checks,

27, Conduct profile levelling along o selected route and prepare a
lonzitidinal profile 1o represent proumd variation

28, Prepare simple comtour maps from observed data and perfiorm
contour interpolation to understand terran features,

29, Ientify common errors in levelling work and apply necessary
checks w improve measerement reliability,

A, Interpret contour patterns and profile data for applicanons hike
road alignment and drainage planning.

X1, Write a briel reflection on observations, errors, computations,
and improvements for betler levelling accuracy,

Exuninaiion Sipbe:

Sr.
Mo,

Evaluation Methods SEE | CCE

Field Numerical of RL and Profile
Levelling:

Students  will be  assessed  thromgh
anafvtical and application-based tasks
related 1o levelling and  coniouring
principles. The evaluation includes
redueced level caloulations psing  the
Heighi of Instrument and Rise and Fall |
micthods,  profle  levelling.  contoor
| interpolation,  and  interpeetation o | 20
comiour  data.  Students may  alzo be
required o solve  ficld-dats-based
numercal problems and preparce pl'l:ﬂ“l:
and  comtour  representitions.  This
assessment  focuses  on coneeptund
understanding. compulational accuracy, |
interpretation of field observations. and
application of levelling and comouring
techmiques i engineermg practice,. .
Feld Work Recond Submission for |

7 Levelling and Confouring: [
Students will perform practical activities |

Engmeening Surveying: Linear and Angular Measurement= DET20V 11202




CY ANMANIARINMNONVATIVEUNIVERSITY GV ARMARIAR] [HPLOMA FNGINEERIMNG UL LEGT

involving the setup amd operation of & |
dumpy level, sall Fan linge,
determination of redoced levéls (RLY,

profile levelling. contour plotling. and |
imerpretation of tereain features. They
will prepare and submit Deld reconds
inclading  observation  whles. KL
coleulations, prodile  droe s, contour
minps, interpolation work, and analysis of
results based on feld data. This activity
l:lnphas'm:.li instrunent handling,
accuracy in observations, ficld discipline,
computational shills, eraphical
representation, ekl techmical
documentation.

Total 20 1

Field Numerical of RL and Profile Levelling (260 Marks)

Students will be provided with questions related 10 reduced level
calculations using the Height of Instrument method, redoced level
caleulations using the Rise and Fall method with arithmetic checks.
profile levelling and preparation of longitudinal profiles, and
contour interpelation, contour plotting, and interpretation of lerrain
features. The guestions may mclude computational.  practical
scenario-based and plotting exercises prepared by the faculty. This
task 18 designed to assess students” ability w perform levelling
caleulations, interpret field observations, prepare profile and contour
representations, and spply contounng concepts accurately,

Field Waork Record Suobmission for Levelling anid Confowring
(10 Marks)

Studenty will perform activities imvolving Fevelling and contouring
ficld work, where they will set up the levelling instrument, perform
temporary adjustments, take staff readings, determine neduced
levels, and carry out profile levelling and simple contouring
operations. The evaluation will be based on instrument hamdling.,
accuracy of observations, ficld procedures, teamwork, and practical
execution of levelling sctivities. The second activity involves Tield
recond book and contour representation. where students will preparc
and submit o feld record book comaining observation taliles,
redisced level calculations with arithmetic checks, profile draw ings,
contour  plos,  interpolation work, and  interpretation of lermain
Festures  hased on feld dots, The evaluation will foeus on
correctness, complefencss. neatness, techmical presentation.  and
application of levelling and contounne technigues.

Errors & Accuracy

5 | Theary Topics: I 20 %

Erors i Surveying, Types ol Errors, Sourges of Lrrors in
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Surveving. Systematic  Errors, Random  Ermors, Gross  Errors,
Accuracy vs Precision, Permissible Ermmor, Hasic Corrections in
Surveying, Error Propoagation, Correction Methods. Reduction o
Errors in Measuremenlis

32 Analvze field observations to ideatify gross, wvstemotic, nnd
randoim emors i measurements and recording to understand dota
reliability .

33, Identify and correct chaining errors related 1o alignment, tape
handling, and measurement discrepancics 0 iMpProse Jcouricy.

34, Perform arithmetic checks and adjustments in levelling da w
werity reduced levels and improve precision,

38, Compare measured survey values with actual or stasdard values
o understand deviations and causes of error,

6. Prepare an error analysis worksheet showing identified errors,
corrections  applied, and corrected  results  for bener  data
imerpretation,

37. Conduct repeated measurements and improved feld proceduores
tir reduce érmors and enhance accuraey of resulls,

38 Apply permussible error limits and tolérance checks in practical
surveying tasks to evaluale acceptance of results,

39 Write o rellection note on observed errors, corrections applied.
and strategies for improving surveying accurey

Evalwation Method:

Kr.
No.

Ewvaluation Methods SEE | CCE
Error Correction Mumerical
Students  will be pssessed  through
analytical and  numcrcal  problem-
solving tasks relaed 1w types and
sources of ernors i surveying, acourcy
and precision, permissible errors, basic
corrections, and error propagation. The |
I evaluation includes correction of lincar |
and angular measurements, adjustment
of field dotn, and analysis of surveying |
accuracy through prictical case-based
siluations. This sssessment focuses on
concepiual  understanding.  analytical |
abality,  application of  comection r
methods, and interpretation of corrected

20

Stucdents will perform practical activitics
invedying identification and analvsis of
pross,  svatomadic, and mndom emors

Engineering Surveving: Linear and Angular Measurement= DET2CV] 12
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froan ohserved Deld data, along with |
cormection of chaming and  levelling
errors, They will compare measurcd and
actual values and apply permissible
EFFOC COMCEpls in surveying practice.
Students will afso prepare  analytical
worksheels  and  reports  showing |
identified errors. apphied corrections,
comected resulis. and recommendations
b improve aceuracy and relishility. This
achivity emphasizes analytical thinking,
corrective  procedures,  verification

MR

Total 20 | 10

Exarvinraiion Siple:

Forror Correction Numerical (20 Marks)

Students will be provided with questions related to identification and
classification of surveying errors, permissible errer caleulations and
application of toleranee limits. corection of linear and angular
measwrements with adjustment of field daty, and problem-solving
relsted 1o error propagation, pracision, and surveving accoracy. The
guestions. may  inclode numerical problems, practical case-hased
situtions, and analytical exercises prepared by the faculiy. This task
in designed 1o assess students’ understanding of sourees of errors,
application of comection methads, and their ability to analyee and
improve accuracy in surveying results.

Ervor Analysis Activity (10 Marks)

Studems will perform activities imvelving Tield error analysis and
correction, where they will anslyze observed field data o idemify
grims, systematic, and random errors and apply suitable comection
procedures 1 measurements and calculations. Studemts may alse
perform chaining and levelling correction exercises and compare
measured values with actual or standard values. The evaluation will
be based on analyiical approach, comectness of error identification,
application of correction techniques, and interpretation of results.
The second aclivity invalves error analvsis report and accuracy
improvement, where students will prepare and submit an analytical
worksheet or report containing adentified ervors, applicd cormections.
corrected  obsemvations,  permissible  ermor checks,  and
recomimendations  for  improving  precision and  relabiliy o
surveying work. The evaluation will focus on correctness, technical
presentation, interpretation quality, and understanding of accuracy
| enhancement methods.
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Sugeested Specification table with Marks (Theory): 100

Distribution of Theory Marks
| Revised Bloom s Tl.l.-ull-:rl

el Remembrance | l’ndﬁr'r;mi]:'l'ﬂ-,_ _ﬁ.pplit:utm : ."4|.E_|=;'-I-|EE Evaluate Create i
; (R} (L) (A} | M) {E) (L)
“""’ﬁ':‘ngﬂ I 5% e | 15% 10% 20%

Course Ouicome:

Adfer leaming the course, the students should be able fo:

L0 | Foundational knowledge of surveying. |

L2 | Use of surveying instruments, Hield experimentation,

C0O3 | Traverse computations in anabysis and tools.

€04 | Contour interpretation intrduces engineering solution thinking. |
C05 | Emor analvsis develops eritical thinking and lifelong leaming. |

Instructional Method:

The course delivery method will depend upon the requirement of contert and need of studenis,

A minimum of 20-30% of the course content shall be suggested to deliver through Flipped | éamng.
where students sudy digital leaming resources before the classroom session, Classroom time shall be

utilized for discussion. problem-solving, practical applications, and higher-order leaming activities.

Students shall be encouragzed 1w use Al-powered learning platforms, simulation software, virual
laboratorics, digial libraries, research dotabases, online certification courses, NPTEL, SWAY AM,
MOOC s, and other technology -enabled learning resources to strengthen conceptual understanding and

F!'"E”IL![JL'Hi E[H’ﬂl’HﬂL‘I'IEL‘.

Continunns assessment shall be condocted through Active Learming Assignments (ALAg), quizees,
skill demonstrations, presentations, practical exercises, projects, case studies, innevation activities, peer
issessment, reflective learning, and industry -oriented tasks instead of relving primarily on conventional

WRLEN ESsIgniments,
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Relerence Books:

[1] Surveying Vol 1, Or B Pummie, stk Koy Jain & Aren Kwomar o Laxmi Publications,
ISAM: 978-81 31RO 148,

[2] Surveyving and Levelling (Vaol. 1), T2F Kaneskard SV, Knfkarnd, Pune Vidvarthi GrihaProkashan,
ISEAM: OTH-RISHRIARIS

|3] Fundamentals of Surveying, S K o, PHI Leaming, 1SBN: 978-812034 1953

[4] A Textbook of Surveving, O Verkatramariodt Universities Press, ISBN. 978-817371379%4

[3] Surveving Theory and Practice, Joowes M Awderson & Edword M Mikhad, MeGrw Hill
Education India, ISBMN: Q78-00T0 1 549145

[6] Elementary Surveying, Cropd Sathikemar B Pearson India, ISBN; 978-9332584862
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