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DARBHANGA COLLEGE OF ENGINEERING, DARBHANGA 

DEPARTMENT OF CIVIL ENGINEERING 

Vision 

To bring forth competent engineers to serve national & multi-national industries and society 

and, encouraging them towards higher studies. 

 

Mission  

M1. To nurture graduates into competent and technologically capable professionals through 

motivated teaching-learning ambience and by collaborating with relevant industries. 

M2. To encourage graduates towards research and innovation in the field of civil 

engineering. 

M3. To inculcate humanitarian ethical values in graduates through various social-cultural 

activities. 

 



Program Educational Objectives (PEOs)      

PEO1. The graduates will be able to demonstrate knowledge and skills of civil engineering 

to solve engineering problems related to structural design.  

PEO2. The graduates will be able to function in the evolving research and development as 

design consultant in the relevant industry using modern software tools. 

PEO3. The graduates will be able to showcase professional skills encompassing societal 

and ethical values. 

 

Program Specific Outcomes (PSO) 

PSO1: Students will be able to use advanced modern methods and tools like GIS, Auto 

CAD, STAAD Pro, Total station to function as design consultants. 

PSO2: Graduates will able to develop knowledge in some specific technical areas of civil 

engineering like Structural, Geotechnical, Transportation, Earthquake, Geomatics and 

Environmental Engineering.  

 

 

 

 

 

 



Program Outcomes (POs): 

Program Outcomes (POs) describe what students are expected to know and be able 

to do by the time of graduation to accomplish Program Educational Objectives 

(PEOs). The Program Outcomes for Civil Engineering students are: 

PO 1: Engineering knowledge: Apply the knowledge of mathematics, science, 

engineering fundamentals, and an engineering specialization to the solution of 

complex civil engineering problems. 

PO 2: Problem analysis: Identify, formulate, review research literature, and 

analyse complex engineering problems reaching substantiated conclusions using 

first principles of mathematics, natural sciences, and engineering sciences. 

PO 3: Design/development of solutions: Design solutions for complex civil 

engineering problems and design system components or processes that meet the 

specified needs with appropriate consideration for the public health and safety, and 

the cultural, societal, and environmental considerations. 

PO 4: Conduct investigations of complex problems: Use research-based 

knowledge and research methods including design of experiments, analysis and 

interpretation of data, and synthesis of the information to provide valid conclusions 

in the field of civil engineering. 

PO 5: Modern tool usage: Create, select, and apply appropriate techniques, 

resources, and modern engineering and IT tools including prediction and modelling 

to complex civil engineering activities with an understanding of the limitations. 

PO 6: The Engineer and society: Apply reasoning informed by the contextual 

knowledge to assess societal, health, safety, legal and cultural issues and the 

consequent responsibilities relevant to the professional engineering practice. 



PO 7: Environment and sustainability: Understand the impact of the 

professional engineering solutions in societal and environmental contexts, and 

demonstrate the knowledge of, and need for sustainable development. 

PO 8: Ethics: Apply ethical principles and commit to professional ethics and 

responsibilities and norms of the engineering practice. 

PO 9: Individual and team work: Function effectively as an individual, and as a 

member or leader in diverse teams, and in multidisciplinary settings. 

PO 10: Communication: Communicate effectively on complex engineering 

activities with the civil engineering community and with society at large, such as, 

being able to comprehend and write effective reports and design documentation, 

make effective presentations, and give and receive clear instructions. 

PO 11: Project management and finance: Demonstrate knowledge and 

understanding of the engineering and management principles and apply these to 

one’s own work, as a member and leader in a team, to manage projects and in 

multidisciplinary environments. 

PO 12:  Life-long learning: Recognize the need for, and have the preparation and 

ability to engage in independent and life-long learning in the broadest context of 

technological change. 

 



Course Objective 

With the successful completion of the course, the student should have the capability to:  

 describe the function of surveying in civil engineering construction,  

 Work with survey observations, and perform calculations,  

 Operate an automatic level to perform differential and profile levelling; properly record 

notes; mathematically reduce and check levelling measurements,  

 Measure horizontal, vertical, and zenith angles with a transit, theodolite, total station or 

survey grade GNSS instruments,  

 Calculate azimuths, latitudes and departures, error of closure; adjust latitudes and departures 

and determine coordinates for a closed traverse,  

 Perform traverse calculations; determine latitudes, departures, and coordinates of control 

points and balancing errors in a traverse. Use appropriate software for calculations and 

mapping,  

 Operate a total station to measure distance, angles, and to calculate differences in elevation. 

Reduce data for application in a geographic information system,  

 Calculate, design and layout horizontal and vertical curves, Understand, interpret, and 

prepare plan, profile, and cross-section drawings, Work with cross-sections and topographic 

maps to calculate areas, volumes, and earthwork quantities.  

 

 

 

 

 

 

 



 

COURSE OUTCOMES (COs):  

 

After the completion of this course, students will be able to ;  

CO1: Learn about basics involved in different types of surveying like tape, compass, 

levelling, and theodolite (total station).  

CO2: Work with cross-sections and topographic maps to calculate areas, volumes,   

and earthwork quantities.  

CO3: Setting out horizontal and vertical curves  

CO4: Operate survey instruments to measure distance, angles, and to calculate 

differences in elevation.  

C05: Apply the concept of remote sensing and global positioning system 



CO-PO MAPPING 

              (S/M/W indicates strength of correlation) S-Strong, M-Medium, W-Weak  

 

 

Course Outcomes PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 
CO1:  

Learn about basics involved 

in different types of 

surveying like tape, 

compass, leveling, and 

theodolite (total station). 

S S - S M - M - - S - - S S 

CO2: 

Work with cross-sections 

and topographic maps to 

calculate areas, volumes,   

and earthwork quantities 

S S - S S - M - - S - - S S 

CO3: 

Setting out horizontal and 

vertical curves 

S S - S S - - - - M S - S S 

CO4: 

Operate survey instruments 

to measure distance, angles, 

and to calculate differences 

in elevation. 

S S - S S - - - - S - - S S 

CO5: 

Apply the concept of 

remote sensing and global 

positioning system 

S S - W M - - - - S S - S S 



 

B. Tech. 2
nd

Year (3
rd

 Semester)  
Department of Civil Engineering 

Subject Code – 101308 
Subject – Surveying and Geomatics 

 
                                   Max Mark (Theory) : 100 Marks                   Max Mark (Practical) : 50  
                                                     End Sem    : 70 Marks                     Viva-voce (Internal)   :20                                                              
                                       Mid Sem    : 20 Marks                              Viva-voce (External)  :30                                                               
Class Test/ Attendance/Assignments:                10 Marks 
 
 
 

Syllabus:  

Module 1:  

Introduction to Surveying (8 hours): 

Principles, Linear, angular and graphical methods, Survey stations, Survey lines- ranging, 

Bearing of survey lines, Levelling: Plane table surveying, Principles of levelling- booking 

and reducing levels; differential, reciprocal levelling, profile levelling and cross 

sectioning. Digital and Auto Level, Errors in levelling; contouring: Characteristics, 

methods, uses; areas and volumes.  

Triangulation and Trilateration (6 Hours):  

Theodolite survey: Instruments, Measurement of horizontal and vertical angle; Horizontal 

and vertical control - methods -triangulation network- Signals. Baseline - choices - 

instruments and accessories - extension of base lines corrections - Satellite station - 

reduction to centre - Intervisibility of height and distances - Trigonometric levelling - Axis 

signal corrections.  

Module 2:  

Curves (6 hours): 

 Elements of simple and compound curves – Method of setting out– Elements of Reverse 

curve - Transition curve – length of curve – Elements of transition curve - Vertical curves  

Module 3:  

Modern Field Survey Systems (8 Hours):  

Principle of Electronic Distance Measurement, Modulation, and Types of EDM 

instruments, Distomat, Total Station – Parts of a Total Station – Accessories –Advantages 

and Applications,  

Field Procedure for total station survey, Errors in Total Station Survey; Global Positioning 

Systems- Segments, GPS measurements, errors and biases, Surveying with GPS, Co-

ordinate transformation, accuracy considerations.  

Module 4:  

Photogrammetry Surveying (8 Hours):  

Introduction, Basic concepts, perspective geometry of aerial photograph, relief and tilt 

displacements, terrestrial photogrammetry, flight planning; Stereoscopy, ground control 

extension for photographic mapping- aerial triangulation, radial triangulation, methods; 

L T P CREDIT 
2 0 2 3 



photographic mapping- mapping using paper prints, mapping using stereoplotting 

instruments, mosaics, map substitutes.  

Module 5:  

Remote Sensing (9 Hours):  

Introduction –Electromagnetic Spectrum, interaction of electromagnetic radiation with the 

atmosphere and earth surface, remote sensing data acquisition: platforms and sensors; 

visual image interpretation; digital image processing.  

Text/Reference Books:  

1. Madhu, N, Sathikumar, R and Satheesh Gobi, Advanced Surveying: Total Station, GIS and 

Remote Sensing, Pearson India, 2006.  

2. Manoj, K. Arora and Badjatia, Geomatics Engineering, Nem Chand & Bros, 2011  

3. Bhavikatti, S.S., Surveying and Levelling, Vol. I and II, I.K. International, 2010   

4. Chandra, A.M., Higher Surveying, Third Edition, New Age International (P) Limited, 2002. 

5. Anji Reddy, M., Remote sensing and Geographical information system, B.S.  Publications, 2001.  

6. Arora, K.R., Surveying, Vol-I, II and III, Standard Book House, 2015.  

 

GATE Syllabus 

 

Geomatics:  

Engineering Principles of surveying; Errors and their adjustment; Maps - scale, coordinate system; 

Distance and angle measurement - Levelling and trigonometric levelling; Traversing and triangulation 

survey; Total station; Horizontal and vertical curves. Photogrammetry - scale, flying height; Remote 

sensing - basics, platform and sensors, visual image interpretation; Basics of Geographical information 

system (GIS) and Geographical Positioning system (GPS). 

 

 





SI. No. Registration No. Name of Student
1 18101111003 Abhishek Sagar
2 18101111013 Raushan Kumar
3 18101111022 Suraj Kumar
4 18101111026 MD Shamshad Alam
5 18101111042 Niranjan Kumar
6 18101111044 Ravi Kumar
7 18101111048 Vikash Kumar
8 19101111001 Prabhat Kumar
9 19101111002 Vikash Chandra

10 19101111003 Raja Kumar
11 19101111004 Akshansh Ranjan
12 19101111005 Sonam Kumari
13 19101111006 Avinash Kumar
14 19101111007 Ankit Kumar
15 19101111008 Sarvesh Suman
16 19101111009 Nagendra Safi
17 19101111010 MD Shahbaz
18 19101111011 Abhinav Bhardwaj
19 19101111012 Abhishek Kumar
20 19101111013 Anshu Kumari
21 19101111014 Dilkhush Kumar
22 19101111015 Mantu Kumar
23 19101111016 Ajesh Kumar
24 19101111017 Rupesh Kumar
25 19101111018 Kundan Kumar
26 19101111019 Suraj Kumar
27 19101111020 Sahil Kumar
28 19101111021 Vicky Kumar
29 19101111022 Pintu Kumar
30 19101111023 Durgesh Kumar
31 19101111024 Rishabh Kumar
32 19101111025 Abhay Kumar
33 19101111026 Navin Prakash
34 19101111027 Saurav Samdarshi
35 19101111028 Avinash Kumar
36 19101111029 Amit Raj
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37 19101111030 Kunal Kishor
38 19101111031 MD  Ragib Hasan
39 19101111032 Sumit Raushan
40 19101111033 Anisha
41 19101111034 Aradhana Kumari
42 19101111035 Suraj Kumar
43 19101111036 Bharat Kumar
44 19101111037 Alok Kumar Singh
45 19101111038 shyam salone
46 19101111039 Sandhya Bharti
47 19101111040 Shailesh Kumar
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54 19101111047 Ankit Kumar Pandey
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LECTURE PLAN: 

 

Sl. 

No. 

Unit 

No. 

Topic 

No. 
Topic 

1 1 1.1 
Introduction to Surveying: Definition, Principles, classification, Scale 

1.2 Linear Methods : Chain Surveying; Introduction , Principles, Methods, Obstacles 

1.3 Angular Methods:  Compass Surveying; Bearing of a line, Local Attraction, Magnetic 

Declination 

  1.4 
Graphical Methods: Plane Table Surveying: Instruments, Principle, methods, Advantages 

1.5 Direct Levelling: Principles of levelling- booking and reducing levels; differential, 

reciprocal levelling, profile levelling and cross sectioning. Digital and Auto Level, Errors 

in levelling 

  1.6 
Contouring: Characteristics, methods, uses; areas and volumes. 

  1.7 
Trigonometric levelling - Axis single corrections. 

  1.8 
Theodolite survey: Instruments, Measurement of horizontal and vertical angle; 

  1.9 
Triangulation and Trilateration: Horizontal and vertical control - methods -triangulation 

network- Signals. Baseline - choices - instruments and accessories - extension of base lines 

corrections - Satellite station - reduction to centre - Intervisibility of height and distances - 

2 2 2.1 
Introduction of Curve: Definition, Uses, Types 

  2.2 
Elements of simple Curve and Setting out of Simple circular Curve 

  2.3 
Compound Curve and its setting out 

Institute/College Name: Darbhanga College of Engineering, 
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Program Name: B.Tech (CE, 3
rd

  semester) 

Course Code: 101308 

Course Name: Surveying and Geomatics 

Lecture/Tutorial (per week): 2/0 

Course Credits: 3 

Course Co-ordinator Name: Mr. Akash 



 

 

 

  2.4 
Reverse Curve and Its setting out 

  2.5 
Transition Curve – Length and Element of transition curve 

  2.6 
Vertical Curve- Length, Element and setting out 

3 3 3.1 
Modern Field Survey Systems: Principle of Electronic Distance Measurement, Modulation, 

Types of EDM instruments, Distomat 

  3.2 
Total Station – Parts of a Total Station – Accessories –Advantages and Applications,  Field 

Procedure for total station survey, Errors in Total Station Survey; 

  3.3 
Global Positioning Systems- Segments, GPS measurements, errors and biases, Surveying with 

GPS, Co-ordinate transformation, accuracy considerations. 

4 4 4.1 
Photogrammetry Surveying : Introduction, Basic concepts 

  

4.2 

Perspective geometry of aerial photograph, relief and tilt displacements, terrestrial 

photogrammetry, flight planning; Stereoscopy, ground control extension for photographic 

mapping- aerial 

  
4.3 

Triangulation, radial triangulation, methods; photographic mapping- mapping using paper 

prints, mapping using stereo plotting instruments, mosaics, map substitutes 

5 5 5.1 
Remote Sensing (9 Hours): Introduction –Electromagnetic Spectrum, ,; 

  5.2 
Interaction of electromagnetic radiation with the atmosphere and earth surface 

  5.3 
Remote sensing data acquisition: platforms and sensors, visual image interpretation; digital 

image processing. 

 



 

DARBHANGA COLLEGE OF ENGINEERING, DARBHANGA 

(Department of Civil Engineering) 

ASSIGNMENT -01 (Module-1 and Module -2) 

B.Tech 3
rd

 Semester (2019-23) 

Chain Surveying 
1) A 30 m chain was found to be 12 cm too long after chaining a distance of 1750 m. It was found to be 

23 cm too long at the end of day’s work after chaining a total distance of 3600 m. Find the true distance 

if the chain was corrected before the commencement of the work. 

2) A nominal distance of 30 m was set up with a 30 m steel tape from a mark on the top of one peg to a 

mark on the top of another, the tape being in catenary under a pull of 10 kg and at a mean temperature 

of 70
0
 F. The top of one peg was 0.25 m below the top of the other. The top of the higher peg was 460 

m above mean sea level. Calculate the exact horizontal distance between the marks on the two pegs and 

reduce it to mean sea level, if the tape was standardized at a temperature of 60
0
 F, in catenary, under a 

pull of 12 kg. Take radius of earth =6370 km, Density of tape = 7.86 g/cm
2
 

Compass Surveying 

1)  Find which stations are affected by local attraction and work out correct bearings of the lines of a 

closed traverse ABCDEA. 

Line F.B. B.B. 

AB 191
0
30’ 13

0
00’ 

BC 69
0
30’ 246

0
30’ 

CD 32
0
15’ 210

0
30’ 

DE 262
0
45’ 80

0
45’ 

EA 230
0
15’ 53

0
00’ 

 

2) In an anticlockwise closed traverse ABCA all the sides were equal. Magnetic fore bearing of BC was 

obtained to be 15
0
30’. The bearing of sun was observed to be 184

0
30’ at local noon with a prismatic 

compass. Calculate the magnetic bearings and true bearings of all the sides of the traverse. Tabulate the 

results and draw a neat sketch to show the true bearings.  

Plane Table Surveying 

1) State principle, advantage, disadvantage of plane table surveying. 

2) Explain three point and two point problems in plane tables surveying. 

3) Explain the procedure of plane table surveying. 

Levelling 

1) Following reciprocal readings were taken with dampy level. Find 

(a) True difference in level; (b) True RL of Q; (c) Refraction correction; (d) Combined correction; (e) 

Collimation error, (whether the line of collimation is inclined upwards or downwards) (f) 

Collimation error in 100 m. 

Instrument at Staff reading on Remarks 

P Q 

P 1.155 2.595 Distance PQ = 500 m 

RL of P = 525.50 m Q 0.985 2.415 

 

2) The following data shown as (x) in table of a level are illegible owing to the exposure of sudden 

rainfall. Find the missing data. Rebook all the data and check your answer. 

Station BS IS FS HI RL Remarks 

1 X   134.600 132.385 BM 

2  X   132.995  

3 2.080  0.985 X X CP1 

4  X   132.940  

5 0.605  X X 134.440 CP2 

6  X   133.070  

7  1.045   X  

8   X  132.360 RL of last station 

 

 

 



 

 

 

3) A page of level field book partially defaced is reproduced. Calculate the missing entries marked with a 

cross(x)

. 

 

 

 

 

 

Contouring  

1) Explain the different methods for calculation of area of a closed traverse from co-ordinates. 

2) Explain the prismoidal and curvature correction for volumes.  

Trigonometrical Levelling 

1) To determine the elevations of the top of chimney following observations were made: 

Station Reading on B.M. Angle of elevation 

P 2.870 28
0
42’ 

Q 3.750 18
0
06’ 

The top of chimney and the stations P and Q are in the same vertical plane, PQ is 10 m. If the R.L. of 

the B.M. is 100.00, determine the elevation of the top of the chimney.  

Simple Circular Curve 

1) Two straights intersect at a chainage 1280 m, deflection angle being 32
0
. Calculate necessary data for 

setting out a circular curve of radius 201m, by deflection angle method for peg interval of 20 m chain.  

Compound Curve 

1) Two straights AB and BC intersect at B, another line PQ intersects AB and BC at point P and Q, 

the radius of the first curve is 250 m and the second is 350 m. The chainage of B is 1200 m and 

deflection angle of first and second curve being 30
0 

and 35
0
. Calculate necessary data for setting 

out a compound curve by deflection angle method. 

Reverse Curve 

1) While surveying along the alignment of a road, the bearing of the lines AB, BC and CD are measured 

as 85
0
, 115

0
 and 65

0
 respectively. The length of BC is 250 m, and the chainage of B is 1000.00 m. 

Calculate necessary data required for setting out a reverse curve connecting the line AB and CD by 

taking BC as the common tangent. The radii of both the curves may be assumed same. 

Transition Curve 

1) Describe transition curve and its types. How do you calculate the length of transition curve? 

Vertical Curve 

1) Calculate the data required for setting out vertical curve for given data: 

(i) Two grades; + 0.6% and – 0.6 %  

(ii) Chainage of intersection point = 630 m.  

(iii) RL of intersection point = 355.50 m. 

(iv) The rate of change of grade is 0.1 % per 30 m. 

 

Station BS IS FS Rise Fall RL Remarks 

1 1.200     100.00 BM 

2  X   0.650 X  

3 1.350  1.565 X  X CP1 

4  X  0.085  X  

5 X  X  X X CP2 

6  X  X  100.240  

7   2.250  X 99.150  

Total 4.415  X 1.075 X   



 

Department of Civil Engineering 

B.Tech. 3
rd

  
 
Semester Mid-Exam. 2020                      

Course: Surveying and Geomatics 

Code   : 101308                                                

Time: 2 hours                                                                             Full Marks:  20 

Instructions: Answer all questions. 

1. (a) If a line of 5 cm has shrunk to 4.5 cm, determine correct area corresponding 

to a measured area of 81 m
2
.                                                2 

(b) Convert the following whole circle bearings into quadrantal bearings:   

 (i) 30
0
30’ (ii) 109

0
18’ (iii) 216

0
35’ (iv) 274

0
50’                                   1 

(b) Convert the following quadrantal bearings into whole circle bearings:  

           (i) N 12
0
45’ E (ii) S 19

0
50’ E (iii) S 30

0
30’W (iv) N 74

0
10’ W                1  

2. When the level was set up near A, the staff readings on A and B were 3.415 m 

and 4.532 m respectively. When the level was set up near B, the respective staff 

readings were 1.865 m and 4.012 m. Find the true difference of level A and B. 

What is the RL of B, if that of RL of A is 151.50 m?          4 

3. A chain line ABC crosses a river at 90
0 

. B and C are two points located at the 

near and far ends of banks, respectively; AB = 53.34 m, BD = 90 m and <ABD 

= 90
0
 . The WCB of C and A taken at D are 30

0 
 and   120

0
 respectively. Find the 

width of river.                                                                       4 

4. The following are the bearings of the lines of the closed traverse ABCDA taken 

with a compass in a place where local attraction was suspected. Correct the 

bearings of the lines for local attraction                                                        4 

Line F.B. B.B 

AB 35°30’ 215°30’ 

BC 115°15’ 294°15’ 

CD 180°45’ 3°45’ 

DA 283°45’ 101°45’ 

5. (a) Describe the elements of simple circular curve with neat sketch.                    3 

(b) List the linear and angular methods of setting out of simple circular curve.

                            1 
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