
 Advanced Surveying (MSBTE) 1 Table of Contents 

 

UNIT I 

Chapter 1 : Plane Table Surveying 1-1 to 1-15 

Syllabus :  Principle of plane table survey. Accessories of plane 

table and their use, Telescopic alidade. Setting of plane table; 

Orientation of plane table - Back sighting and Magnetic meridian 

method, True Meridian Method. Methods of plane table surveys- 

Radiation, Intersection and Traversing. Merits and demerits of 

plane table survey. 

1.1 Plane Table Survey ....................................................... 1-1 

1.2 Principle of Plane Table Surveying ................................ 1-1 

1.3 Plane Table ................................................................... 1-1 

1.4 Equipments or Accessories of the Plane Table ............. 1-2 

1.4.1 Plane Table or Drawing Board ....................................... 1-2 

1.4.2 Alidade .......................................................................... 1-2 

1.4.3 Trough Compass ........................................................... 1-3 

1.4.4 Spirit Level or Bubble Tube ........................................... 1-4 

1.4.5 Plumb Bob and U Frame or Fork ................................... 1-4 

1.5 Setting of Plane Table ................................................... 1-5 

1.5.1 Fixing Table or Board .................................................... 1-5 

1.5.2 Centering ...................................................................... 1-5 

1.5.3 Levelling ........................................................................ 1-5 

1.5.4 Orientation .................................................................... 1-5 

1.5.4.1  Necessity of Orientation ................................................ 1-5 

1.5.4.2 Methods of Orientation .................................................. 1-6 

1.6 Methods of Plane Tabling .............................................. 1-7 

1.6.1 Radiation Method .......................................................... 1-7 

1.6.2  Intersection Method ....................................................... 1-8 

1.6.3   Traversing Method ........................................................ 1-9 

1.6.4   Resection Method ......................................................... 1-9 

1.6.4.1 Resection after Orientation by Compass ..................... 1-10 

1.6.4.2  Resection after Orientation by Back Sighting .............. 1-10 

1.6.4.3  Resection after Orientation by the Three  

Point Problem ............................................................. 1-11 

1.6.4.4  Resection after Orientation by the Two  

Point Problem ............................................................. 1-12 

1.7 Merits and Demerits or Advantages  

 and Disadvantages of Plane Table Surveying ............. 1-12 

1.8 Errors in Plane Tabling ................................................ 1-13 

1.9 MSBTE Questions and Answers ................................. 1-13 

UNIT II 

Chapter 2 : Theodolite Surveying 2-1 to 2-64 

Syllabus : Types and uses of Theodolite, Component parts of 

transit Theodolite and their functions, Reading the Vernier of 

transit Theodolite, Technical terms - Swinging, Transiting, Face 

left, Face right. Fundamental axes of transit Theodolite and their 

relationship. Temporary adjustment of transit Theodolite, 

Measurement of horizontal angle-Direct and Repetition method, 

Errors eliminated by method of repetition. Measurement of 

magnetic bearing of a line, Prolonging and ranging a line, 

deflection angle. Measurement of vertical Angle. Theodolite 

traversing by included angle method and deflection angle 

method. Checks for open and closed traverse, Calculations of 

bearing from angles. Traverse computation-Latitude, Departure, 

Consecutive co-ordinates, Independent co-ordinates, Balancing 

the traverse by Bowditch’s rule and Transit rule, Gale’s Traverse 

table computation. 

2.1 Theodolite Surveying ..................................................... 2-1 

2.2 Classification of Theodolites .......................................... 2-1 

2.3 Size of Theodolite ......................................................... 2-1 

2.4 Use of Theodolite .......................................................... 2-1 

2.5 Component Parts of Transit Theodolite  

 and Their Function ........................................................ 2-2 

2.6 Reading the Vernier of Transit Theodolite ..................... 2-6 

2.7  Technical Terms Used in Manipulating  

 a Transit Theodolite ...................................................... 2-7 

2.7.1  Fundamental Axis of Transit Theodolite and Their 

Relationship. ................................................................. 2-9 

2.8 Temporary Adjustment of Theodolite........................... 2-10 

2.9 Changing the Face and Its Necessity .......................... 2-11 

2.10 Measurement of Horizontal Angle ............................... 2-11 

2.11 Method of Reiteration .................................................. 2-13 

2.12  Measurement of Magnetic Bearing  

 by Transit Theodolite ................................................... 2-14 

2.13 Prolonging a Straight Line ........................................... 2-14 

2.14 Measurement of Deflection Angle ............................... 2-16 

2.15  Measurement of Vertical Angles .................................. 2-16 



Advanced Surveying (MSBTE) 2 Table of Contents 

2.16 Theodolite Traversing .................................................. 2-17 

2.16.1  Traversing by Included Angle Method.......................... 2-17 

2.16.2 Traversing by Deflection Angles .................................. 2-18 

2.17 Checks for Closed Traverse ........................................ 2-19 

2.18 Check in Open Traverse .............................................. 2-19 

2.19 Calculation of Bearings from Angles ............................ 2-20 

2.19.1  Problems on Calculation of Bearing ............................ 2-21 

2.20 Traverse Computation ................................................. 2-24 

2.20.1  Latitudes and Departure of Lines ................................. 2-25 

2.21 Consecutive Coordinates ............................................ 2-26 

2.22 Independent Coordinates (Total Latitude and Total 

Departure) ................................................................... 2-26 

2.23 Error of Closure ........................................................... 2-26 

2.24 Balancing a Traverse................................................... 2-27 

2.25  Gale’s Traverse Table ................................................. 2-28 

2.26 Problems of Traverse Survey ...................................... 2-30 

2.27 MSBTE Questions and Answers ................................. 2-61 

UNIT III 

Chapter 3 : Tacheometric Surveying 3-1 to 3-37

Syllabus : Principle of tacheometry, Tacheometer and its 

component parts, Anallatic lens. Tacheometric formula for 

horizontal distance with telescope horizontal and staff vertical. 

Field method for determining constants of tacheometer, 

Determining horizontal and vertical distances with tacheometer 

by fixed hair method and staff held vertical, Limitations of 

tacheometry. 

3.1 Tacheometry ................................................................. 3-1 

3.1.1  Advantages of Tacheometry .......................................... 3-1 

3.2  Principle of Stadia Tacheometry .................................... 3-1 

3.3  Tacheometry and its Component Parts ......................... 3-3 

3.4  Anallatic Lens ................................................................ 3-3 

3.5  Tacheometric Methods .................................................. 3-4 

3.6  Fixed Hair System ......................................................... 3-4 

3.7  Determination of Tacheometric Constant ...................... 3-6 

3.8  Errors in Tacheometry ................................................... 3-7 

3.8.1 Instrumental Error.......................................................... 3-7 

3.8.2 Errors due to Manipulation and Sighting ........................ 3-7 

3.9 Problems of Line of Sight Horizontal  

and Staff is Vertical ....................................................... 3-7 

3.10 MSBTE Questions and Answers ................................. 3-35 

UNIT IV 

Chapter 4 :  Curve Setting 4-1 to 4-36

Syllabus : Types of curves used in roads and railway 

alignments. Notations of simple circular curve designation of the 

curve. Setting simple circular curve by offsets from long chord 

and Rankine’s method of deflection angles. 

4.1 Curves ........................................................................... 4-1 

4.2  Necessity of Curves ...................................................... 4-1 

4.3  Types of Curves Used in Roads  

and Railway Allignments ............................................... 4-2 

4.3.1  Horizontal Curve ............................................................ 4-2 

4.3.1.1 Simple Curve ................................................................. 4-2 

4.3.1.2 Compound Curves ........................................................ 4-3 

4.3.1.3 Reverse Curve .............................................................. 4-3 

4.3.1.4 Transition Curve ............................................................ 4-3 

4.3.2  Vertical Curves .............................................................. 4-4 

4. 4 Designation of Curve ..................................................... 4-6 

4.4.1  Relation Between Degree of Curve and its Radius ........ 4-6 

4.5 Notation of Simple Curve............................................... 4-7 

4.6  Elements of a Simple Circular Curve ............................. 4-8 

4.7  Methods of Setting Out Simple Circular Curve .............. 4-8 

4.7.1 Linear Method ............................................................... 4-9 

4.7.1.1  Offsets from the Long Chord ......................................... 4-9 

4.7.2 Angular Methods ......................................................... 4-10 

4.7.2.1 Rankine's Method of Deflection Angle ......................... 4-10 

4.8  Solved Examples on Simple Curve ............................. 4-12 

4.9 MSBTE Questions and Answers ................................. 4-35 

 UNIT V 

Chapter 5 : Advanced Surveying Equipments 

5-1 to 5-21

Syllabus : Principle of Electronic Distance Meter (EDM), its 

component parts and their Functions, use of EDM. Construction 

and use of One Second Micro Optic Theodolite, Electronic 

Digital Theodolite. Features of Electronic Theodolite. 

Construction and Use of Total Station, Temporary adjustments. 

Use of function keys.  Measurements of Horizontal angle, 

vertical angles, distances and coordinates using total Station. 

Traversing, Profile survey and Contouring with Total Station. 



 Advanced Surveying (MSBTE) 3 Table of Contents 

 

5.1  Electromagnetic Distance Measurement ....................... 5-1 

5.1.1 Principle of Electronic Distance Meter ........................... 5-1 

5.1.2 Component Parts of EDM and Functions ...................... 5-2 

5.1.3 Operations with EDM .................................................... 5-4 

5.1.4 Different Types or Classification of EDM ....................... 5-4 

5.1.5 Uses of EDM ................................................................. 5-5 

5.2  Micro – Optic Theodolites .............................................. 5-5 

5.2.1 Construction Details of 1" Micro Optic Theodolite .......... 5-6 

5.2.2 Component Parts of Micro – Optic Theodolite ............... 5-6 

5.2.3  Use of Micro – optic Theodolite ..................................... 5-7 

5.3 Electronic Digital Theodolite .......................................... 5-7 

5.3.1 Advantages of Digital Theodolite ................................... 5-8 

5.3.2 Features in a Digital Theodolite ..................................... 5-8 

5.4  Total Station .................................................................. 5-8 

5.4.1 Sailent Features of Total Stations ................................. 5-9 

5.4.2  Soft Keys and their Function ....................................... 5-10 

5.4.3  Instrument Set - Up (Temporary Adjustments)  

 of Total Station ............................................................ 5-12 

5.4.4  Reflector Prisms .......................................................... 5-12 

5.4.5  Construction of total Station ........................................ 5-13 

5.4.6  Use of Total Station ..................................................... 5-14 

5.4.7 Advantages of Total Station ........................................ 5-15 

5.4.8 Measurements with Total Stations............................... 5-15 

5.5 Profile Survey and Contouring with Total Station ......... 5-18 

5.6 MSBTE Questions and Answers ................................. 5-18 

UNIT VI 

Chapter 6 :  Remote Sensing, GPS and GIS 6-1 to 6-10 

Syllabus : Remote sensing - Overview, Electro-magnetic 

Energy, Remote sensing system, Active and Passive system, 

Applications of remote sensing in Mining, land use / Land cover, 

mapping, disaster management and Environment. Construction 

and use of Global Positioning System (G.P.S.) Geographic 

Information System (GIS) : Overview, Components, 

Applications, Software's for GIS, Sources of errors in GIS. 

6.1 Remote Sensing............................................................ 6-1 

6.1.1  Overview ....................................................................... 6-1 

6.1.2  Electromagnetic Energy ................................................ 6-1 

6.1.3  Remote Sensing System ............................................... 6-2 

6.1.4  Classification of Remote Sensing .................................. 6-3 

6.1.5 Application of Remote Sensing ..................................... 6-4 

6.2 Global Positioning System (G.P.S) ................................ 6-5 

6.2.1 Use of GPS ................................................................... 6-5 

6.2.2 Construction of GPS ..................................................... 6-6 

6.3  Geographic Information System (GIS)........................... 6-6 

6.3.1 Overview of GIS ............................................................ 6-6 

6.3.2 Components of GIS ....................................................... 6-7 

6.3.3  Applications of GIS........................................................ 6-7 

6.3.4 Software’s for GIS ......................................................... 6-8 

6.3.5  Different Sources of Errors in GIS ................................. 6-9 

6.4 MSBTE Questions and Answers ................................... 6-9




	index

