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Unit-1: Basic Engineering Drawing

Role of Surveyor:
Know about the role of a surveyor - State the importance of survey.

Layout of drawing sheets and title block:
State the measuring of the term ‘Layout’ of drawing sheet - List the different
layout styles of drawing sheets - Explain margin, frame, title block etc.

Free hand sketching:
State the need free hand sketching - List the situations wherein free hand
sketching is useful.

Drawing equipment - Drawing board, T-Square:

State the construction and use of drawing boards and ‘T’ square - State the
standard sizes of drawing board as per 1S:1444-1989 - State the standard
sizes of ‘I” square as per IS: 1360-1989 - State the construction and uses of
drafting machine - Select the pencil grades for different drawing application -
Select the purpose of erasing shield - State the use of set squares in drawing
work.

Folding of sheets:
Explain the method of folding in different size of drawing sheets.

Lettering styles:

Recognise different lettering styles - Designate the letters and numerals as
per IS norms - State standard properties for height, width and spacing of
letters.

Scales:

State the necessity of scales - Explain representative fraction (RF) - List the
types of scales - Explain plain, Diagonal scale, comparative scale and Vernier
scale.

Dimensioning:

Explain the types of dimensioning - Explain the elements of dimensioning -
Explain the methods of indicating dimensioning - Explain the arrangement of
dimensioning.

Types of lines and angles:
Define points and lines - State classification of lines - State the different types
of angles - Explain the method of measuring angles.

Triangles and their properties:
Define triangles - Name the different types of triangles and state their
properties.



Quadrilaterals and their properties:
Define a quadrilateral - Name the quadrilaterals - State the properties of
quadrilaterals.

Polygon and their properties:
Define a Polygon - Name the Polygon in terms of the number of sides - State
the properties of Polygon.

Unit-2: Chain Surveying

Introduction about Surveying:

Define Surveying - State the object of surveying - State technical terms - State
the classification of Surveying - State the principles of Surveying - State the
work of Surveyor - State the accuracy in chain Survey - State steel band

Measurement of distance by a chain and chaining:

State the methods of determining distance - State chaining and chaining a
line - State unfolding the chain - Describe the reading the chain - State folding
the chain - Calculate the errors in chaining.

Introduction about chain survey instruments:
State the construction and uses of the following chain survey instruments.

Ranging:
State ranging - State the necessity of ranging - State the types of ranging -
Interpret the signals surveyor and the corresponding action by assistance.

Chaining on sloping ground:
Explain the methods of changing on sloping ground - State necessity of
calculating horizontal distances.

Offset and Offsetting:

State the meaning of offset and offsetting - State the classification of offsets,
its limits and its definition - State the methods of taking offsets for various
site conditions.

Obstacles in chain surveying:
Define obstacles - State the three types of obstacles - Calculate the obstructed
distance.

Introduction used for setting out right angles:

List out the instrument used for setting out right angles - State the types of
cross staff and optical square - State the construction of cross staff and optical
square - Explain the principles of optical square - State the uses of cross staff
and optical square.

Introduction about triangulation survey:

Define the triangulation and traverse in survey - State closed and open
traversed survey - State the three types of survey lines in triangulation
Explain about field work.



Calculation of area:
Calculate the areas of an irregular field - Apply geometrical formula for
calculating the area - Describe the construction and use of planimeter.

Unit - 3: Compass Surveying

Identification and parts of instruments in compass survey:
State about traversing - State types of compass - Name the prismatic compass
and construction - Construction of surveyor’s compass

Determining the bearing of a given triangular plot ABC and calculation
of included angles:
Calculate angles from bearings - Calculate bearing from angles.

Determining the bearing of a given pentagonal plot of ABCDE and
calculating included angles magnetic declination and plotting of
compass survey:

Calculate the angles from bearing for a closed traverse - Calculate the bearing
from angles for a closed traverse - Calculate the bearing of a pentagon - Define
the dip of the magnetic needles - State the magnetic declination and variations
- Calculate true bearing - State local attraction and its elimination - Explain
about errors and its limits - State the testing the prismatic compass.

Unit - 4: Plane Table Surveying

Setting up of plane table and methods of plane tabling:

State plane tabling - Name the instruments and accessories used in plane
tabling - State the construction and uses of instruments accessories of plane
tabling - Explain about the setting up of plane table over a station - Explain
about leveling, centering and orientation in plane tabling - Explain the
methods of plane tabling

Methods of plane table survey:
Methods of plane table survey - Radiation methods of plane table survey
Intersection methods of plane table survey

Traversing method of plane table survey:
State traverse methods of plane table survey - Conduct traverse methods of
plane table survey.

Locate and plot new building by two point and three point problem:
Define about resection - State two and three point problem - Describe
Lehman’s rule - List out the errors in plane tabling - Describe the advantage
and disadvantage

Prepare a road map for 1/2 km showing details on both sides:

Prepare a road map and locate the details on both sides



Inking, finishing, colouring and tracing of plane table map:

Explain about colouring of surveying symbols - Explain the importance of
tracing - State the techniques/order of tracing a drawing - State the different
types of reproduction of drawings.

Minor instruments used with or without plane tabling:
Explain about the construction and uses of Abney level, tangent clinometers,
De Lisel’s clinometers.

Unit - 5: LEVELLING & CONTOURING
Instruments Used for Levelling:

Explain the tilting level and auto level - Explain the construction a dumpy
level - Explain the classification of leveling staff.

Introduction of contouring:

Define contouring - Explain the terms in contouring - Narrate the
characteristics of contour

Topography and contour:
State Topography - State contour.
Tracing of grade contour:

Trace the contour gradient for alignment of roads, railways, etc -
Determine the volume of earth work and capacity of reservoir

Computation of volume:

Explain the various methods for the quantity of earth work - Compute
quantity of earth work by average depth method - Compute the quantity of
earth work by trapezoidal and primordial formula

Unit-6: THEODOLITE

Introduction to theodolite:
Explain the uses of the theodolite - Explain the classify of the theodolite -
Explain the designate of the theodolite

Temporary adjustment of theodolite:
Set up and perform centering of the instrument - Level up the theodolite
Eliminate parallax

Measuring horizontal angle-repetition method:

Explain the repetition method - Stage advantage of repetition method
State errors which are not eliminated by repetition method.



Measuring vertical angle:

Define vertical angle - Differentiate angle of elevation and angle of depression
- Explain how to measure vertical angle

Deflection angle and direct angle:

State deflection angle - Differentiate right deflection angle and left deflection
angle - State the direct angle - Differentiate deflection angle and direct angle

Prolonging a line:
State the method for prolonging a line - Compare the method for prolonging a
line - State most suitable method for prolonging a line

Intersection of two straight lines:

Explain method one : to find intersection point of two lines - Explain method
two: to find intersection point of two lines

Laying of a horizontal angle:

Explain laying of a horizontal angle by ordinary method - Explain laying of a
horizontal angle by repetition method - Find equivalent lenier distance for an
angular value

Traverse:

State uses of traverse surveying - State types of traverse - Differentiate open
end closed traverse

Traverse checking:
Explain the checks for open traverse - Explain the checks for closed traverse

Classification of traverse:

Classify traverse based on the instrument used - Explain method of traversing
- Explain how to measure traverse length in theodolite traversing - Explain
how to measure traverse angle in theodolite traversing

Theodolite traversing method:

State methods of theodolite surveying - Explain loose needle method - Explain
fast needle method - Compare loose needle and fast needle method

Theodolite traversing method II:
Explain include angle method - Explain direct angle method - Explain
deflection angle method - Explain azimuth method

Theodolite phases:
Explain theodolite traversing phases

Closing error:
Define closing error - Find magnitude and direction of closing error



Latitudes and departures:

Determine latitude - Determine departures - Balance the traverse using
transit method - Balance the traverse using Bowditch’s (mathematical)
method

Balancing the traverse:
Explain balancing the error - Describe various mathematical and graphical
methods of balancing the traverse

Omitted measurements:
Describe omitted measurements - List out and explain the classification of
omitted measurement

Trigonometric leveling (indirect leveling):
State advantage of indirect leveling - Explain various cases of trigonometric
leveling - deduce the reduce level using the appropriate formula

Introduction to curves:

Explain the necessity for the provision of curves on road and railway -Explain
the classification of curves - Explain the different terms used in curve

Setting of horizontal curve by linear method:
Determine the elements of curve - Determine the offset from long chord -
Explain the method of setting cut curve by offset from long chord

Setting out curves by angular methods:
Determine the deflection angles of chords - Narrate the procedure of setting
out of simple curve by one theodolite and tape method

Unit-7: TACHOMETRY

Methods of tachometry:
List the methods of tachometry - Explain the fixed hair method - Explain the
movable hair method

Tangential method of tachometry:
Explain the tangential method of tachometry - Explain the construction of
substance bar - Explain the substance method of tachometry

Triangulation:
Explain the term triangulation

Unit-8: MODERN SURVEYING INSTRUMENTS
Digital theodolite:

Explain the features of the digital theodolite - Explain the difference between
theodolite and digital theodolite

Total Station:
Describe the features of the total station - Explain evolution of total station from the
conventional equipment - Narrate the benefits of total station



Remote sensing:
Explain remote sensing and photogrammetry.

GPS:
Explain the features of global positioning system(GPS) - Narrate the use of GPS and
method of surveying for accurate output - List the benefits of GPS

Unit-9: CADD

Introduction to cad:
Explain the term CAD - Explain the use of CAD

Draw tool bar:
Explain draw commands in CAD - Explain the method of drawing geometrical shapes
in CAD

Layers:
Explain the dimensioning method in CAD - Explain the use of object snap in CAD

Modifying tool bar:

List out various modifying tools in CAD - Explain the uses of modifying tools in CAD
Printing cad drawings:

Explain the steps involved in plotting in cad

Unit-10: Building & Drainage

Building Drawing:

State the requirement of a good building drawing - State the method of
drawing plan, elevation and typical section - State the scales used in building
drawing - State Dimensioning and printing for building drawing.

Drainage:

State drainage and surface drainage - State four shapes of surface drainage.
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WenMUley Tl L CHTOSHMS NMDSGH) — @)601600TWITET HITTE S 60T

@& IT600T 6IT6Y.

QT ITeu ey (Traverse)
Qrmeujeny FFCeuuIm-§ler LIW6T&HET - 6Uem&H&6eT — (PLgelleveum MmMILD
(WL eMM LT meuFenerder Geum miemLnsse6T

1 rmeuFgev GaFmgseneoruilL 6 (Traverse Checking)

wigalleveur 1grmaufeny  GFmHmeTW(B&Gev -  (WPeMM L Fmeurervendlesr
G& g emeotWil(h &6V

L Imeuyen elemsLILIME 5186V (Classification of Traverse)

1 Fmeufery LweT LRSS LILBGID &melsserfler 9jiqliLenLuiley alendsLH &S S0 —
QTTUTeV&ET  (Pemm&EeT - WQITelfev&ler Hersemns HECWITLem6VL 1G6V
SleTLILISI.

HCWITLem6VL L6V L T TeuTenSImI (Lnemm (Theodolite Traversing method)

FGWITLemeVL. QT TeUTeVFIHI (emm — evmerny Blgev nemm (loose needle method) —
umervl Blgev pemm (Fast needle method) — sumerv Hlgev MouD Limervl Higev
e MBeN6T @LILN[H &6v.

SCWITL 6M6VL 16V LT TeU 6V (Lnemm-1l (Theodolite Traversing method - 1)

2 L Gsmevor (pemm, CBHT Gomevor (Lpem — alleusHev CSMeoor (Nemm - ARG

wenm
HCWITL 6m6VL 19607 LIE G &6 (Theodolite Phases)

FGWITLem6VL LT TeUTeVF 60T LIG S &6t

Hempemwl (L0196 M Q&FLIG6L (Closing error)

LNempeml (N6 m QF IS0 Gngeofliqul,l (magnitude) LDMMILD (LOLGEMHM Hlems.
SILFCTeMS LM MID HF&H 586 (latitude and departures)

L FCTeMS — BIEHHBTeME — 19T MedTerdN VL (Lpemmem Ul LIWeTLUGS S 19T TelTend
FQFULSH6L - QLTI (LNemMen (8&600f1& (Lpemm) (Bawditch’'s mathematical method)

LWweTU® S 1 Tmeurevend Fifl Q& Ulge6.



wrreujeveng FiflQ&Fuigev (Balancing the traverse)

eopsemer FflQsuise — Lenpsemnem FlaFulgsedev SHeooflgwnenm omHmiD
6UED) JEH 6016V (LD6DY D& 61T

SFH&LILLL emefh &6 (Omitted measurement)

SAJe&LILLL 36mef(h &H6T — 6U6m&H 86T

L&CermQnL il Qeveuedlm (Lnedm(NS Geveuedlm) Trigonometric Levelling

(Indirect levelling)

MU Qevauedml  LwersseT, LleCarmalifls Gevaledinm  QeueiGealm
WeM&HET - GEHIHmMES UWeaTUBGSS GOmEHLILLL Qevelemey
5600155\ (h) 55 6V.

Uen ey &6iT M (Ln&LD (Introduction to Curves)

Fmemev MmN @ruilel LM sefley  eusmeTeysefledr (WNHEHWHSIaUD -
QUGG GET — aUeM6Ta G660 LIWeTLMSSLILRLWN QSTE6VHEL LI Q&FTMHEHET.
LLemloLl snmuileL BemL LOL L 6uemerT 600 & &6V

Setting Horizontal Curve by linear Method

GUEMETENI60T o MIGET, VMRIGTI(HS 6TV @ BHH P66 CHTHEHET 6MLNG 6D —
VMRISTTG Hemer CHMTH&SET LNemMUI6L aUEMETE 360D S S 6.

CoHmer(LnemMUN6L QUEMETES6IT 60L& 5560
(Setting out Curves by Angular Method)

&MF®  (Chord)-@6v eeusHECHMemTIdD — @@ HCWTLmevl. wmoin  GLLl

LweTLB &5 FTSHTT600T 6U6M6IT6Y 6005 556V.

VG -7 - QLECHTA LWLl (Tachometry)

QL&CHETAWLIS] (nemm (method of tacho-metry)

QL&GCHTQLLl wemmuieT wWenmaeT — Blemevwlmeor Gamy (hair) (peOm —

B&ISSH5F QW Gami (hair) LLeM
QsmTH Cam@m (enmuiléy QL ECEHETALLIf] (Tangential method of Tachometry)

Qsmh CamMp wemmuiley QLECSHTALL ] — FL16nGL6dTeny (Substance) (LM

L9.60) [T LI IT M1 (& B6v Q. 60T (Triangulation)

19 600 [T W T & G6v 6601160 LIWLI6OTLI(RILD BIL_LIQ&F MM & 6T



3|6V(& — 8 - Ihafeur Blev ememeu &(HeNlS&6T (Modern Surveying Instruments)

9.9l 6L FCW L emevL (Digital theodolite)

QL6 HOWMeMeVLIQ6dT IIDFMIGET - HOWTLMVL MG 198516V
FGWIMeMVL LY MHGLD 2 6iTeT CoumiLImT(B &6

CLITL L6V euLeL 61607 (Total Station)

GLMLL6V6VICL aqenfleT QINFBIGET — Lemnpwl SHmailsefley @b CLITL L6
e GLeqeofler LInmeoT euemTF&ES — GLITLL 6V 6NV GL61.601160T [H60T60 L0 85 6IT

Q&K Tem6v 2 _600TT6Y (Remote Sensing)

QB IMen6Y 2_6ooTe] LnMMID GUTL_GLIT HGIT QoL_ifl (Photogrammetry)
SlfleTerv (GPS)

2 eusaTmailw BlemeuLIm(h SIDEFMHIGET (GPS) &lLilererv (GPS)-6oT LiudedTLIm(h) LM oin

SlaTerflw emai® wenmaserT - elLleTery & el Ul 6dT [H60TEmLS56IT.

3|6V (&-9- CADD

CAD-6L L6t Q&smEMBIL L Q&FTM&6T, CAD —60T LIUIGITS6IT.

euemn iy (heL LIMT (Draw Tool bar)

CAD-60 auemw LwerTU®WL &L LememsseT - CAD-60 aulgellulel  QUlgeUmbBIS6T
GUEM T UJLD (L.
Gevwijerv (Layers)

CAD-6v | emaS (b 8serfl6or (LDEMMBEIT, E-YRN[A]0F: 6ruGeoTL (Object
snap)-60T LIU160T& 61T

S H&HSULLL (H6v LM (Modifying Tool bar)

CAD 2_6TeT B\(H&H S LILIL L B65160T 6U6em 8 861T, 5607 LIUIGTSHET.

CAD auedJLIL G5 3&FF (H 6L (Printing CAD drawing)

CAD auemJLL G LlemmL_Lifl6v (Plotter) 2FF(HILD UL (LDEIMSH6IT.

S|6V(& — 10- SLLQL LD LDMMILD 6u19 &6V (Building and Drainage)

SL19L euenFLL LD (Building Drawing)

V6L SHLIQL eUeMTLLEH T CHemeudieT — GevlsHEs CHTHMID — (NTLHS
GxMMmMID WMMID GM&HG Qeall(H CHTMMID 6UMTUID (LPMMEET — HL QL
QAUOTULSEHMNGE UWeaTUBOSSLILUBLL 6uCHN - &HLIGL  eUILULSMS

SleTef(R &6T LDMHMILD SFF H)SH6V.



6195 M6V (Drainage)

QIQ &L MM GeVLITLL] 6Ilg&mev — GEUFLIL 6ul9&sTedley [HIT6TE

61 QMBI GH6T.
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