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DEPARTMENT OF CIVIL ENGINEERING 

DARBHANGA COLLEGE OF ENGINEERING, DARBHANGA 

 

VISION  

Department of Civil Engineering is striving to become a premier academic centre for quality Education, 

Entrepreneurship and Research in different areas of civil engineering with a strong social commitment. 

MISSION  

1. To produce highly competent and technologically capable professionals by collaboration with 

relevant industries. 

2. To motivate graduates towards innovation and research in the field of civil engineering. 

3. To provide quality education in undergraduate levels with strong emphasis on professional’s ethics 

and social commitment. 

 



CIVIL ENGINEERING PROGRAM EDUCATIONAL OBJECTIVES 

PROGRAM EDUCATIONAL OBJECTIVES (PEOs) 

PEO1 

To prepare our graduates to have successful careers in design and analysis of various 

Civil Engineering structures and also motivate them to pursue higher studies and 

research in the relevant fields. 

PEO2 
To prepare our graduates as a good cognizance of Societal, Environmental and 

Ethical issues and have effective communication skills. 

PEO3 

To develop awareness of contemporary professionals issues and encourage them to 

support the Engineering profession through contribution in professional’s societies 

and/or Educational Institutions. 

PROGRAM SPECIFIC OUTCOMES (PSOs) 

       The PSOs of Civil engineering programme supported by the curriculum are given below. 

PSO1 
To function as design consultants in the relevant industry for the design of civil 

engineering structures using modern software tool. 

PSO2 
To develop knowledge in some specific technical areas of civil engineering; 

Structural, Geotechnical, Transportation, Earthquake and Environmental engineering. 

 
PROGRAMME OUTCOMES (PO) 

PO1 

Engineering knowledge: An ability to apply the knowledge of mathematics, science, 

engineering fundamentals, and an engineering specialization to get the solution of the 

engineering problems. 

PO2 
Problem analysis: Ability to Identify, formulates, review research literature, and 

analyze complex engineering problems. 

PO3 
Design/development of solutions: Ability to design solutions for complex 

engineering problems by considering social, economical and environmental aspects. 

PO4 
Conduct investigations of complex problems: Use research-based knowledge to 

design, conduct analyse experiments to get valid conclusion. 

PO5 
Modern tool usage: ability to create, select, and apply appropriate techniques, and to 

model complex engineering activities with an understanding of the limitations. 

PO6 
The engineer and society: Ability to apply knowledge by considering social health, 

safety, legal and cultural issues. 

PO7 
Environment and sustainability: Understanding of the impact of the adopted 

engineering solutions in social and environmental contexts. 

PO8 
Ethics: Understanding of the ethical issues of the civil engineering and applying 

ethical principles in engineering practices. 

PO9 
Individual and teamwork: Ability to work effectively as an individual or in team, as 

a member or as a leader. 

PO10 
Communication: An ability to communicate clearly and effectively through different 

modes of communication. 

PO11 
Project management and finance: Ability to handle project and to manage finance 

related issue 

PO12 
Life-long learning: Recognize the need for, and have the preparation and ability to 

engage in independent and life-long learning. 

 



Course Description: 
 
This course is designed to review the fundamentals and practices of Ground Water engineering 

within the Civil Engineering curriculum. This course is an advanced, graduate level, course dealing 

with the important concepts associated with ground water flows in natural and altered environments. 

The main goals of the course are (1) cover the fundamental calculations and problems with Ground 

Water situations; and (2) apply state of the science approaches and models to actual Ground Water 

problems.  

 
Course Objectives: 
 
Objective of this course is to introduce the students to the fundamentals of ground water flow, 

distribution of ground water, concept of aquifers, flow in confined and unconfined aquifers, 

interference among wells, well hydraulics, ground water development, ground water exploration by 

different techniques. 

 
Course Outcome (5): 

At the end of this course, the students will 

CO1: Understand the process of ground water development in India and concept of subsurface 

water 

CO2: Evaluate various equations for the flow of fluids through different media 

CO3: Understand the flow towards well aquifers, specific yield, storage co-efficient, and 

discharge of a well as a function of drawdown 

CO4: Understand well efficiency, radius of influence, lowering of ground water table and well 

losses  

CO5: Analyze the geophysical investigation and ground water quality 

 



CO-PO MAPPING 

Mapping of COs and POs: 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 1 - - 1 1 3 1 1 1 - 2 

CO2 3 3 1 2 - 2 2 1 - - - 1 

CO3 3 2 1 1 1 2 3 1 2 1 1 2 

CO4 3 2 - 2 1 1 2 1 2 1 1 2 

CO5 3 3 1 3 - 2 3 1 3 1 2 3 

Mapping of COs and PSOs: 

 

CO/PSO PSO1 PSO2 

CO1 2 3 

CO2 3 2 

CO3 3 1 

CO4 2 1 

CO5 3 2 

 

Correlation Level:  1- Slight (Low)   2- moderate (Medium)  3 – Substantial (High) 

 

 



COURSE SYLLABUS 

Subject: Ground Water Engineering      Code: 011855  Credit: 3 

 

1.Introduction :Ground water development in India. Characteristics of fluid and the Medium. Soil 

moisture, Classification of subsurface water, Darey's law, Range of validity of Darey's law, Co-efficient 

of permeability. 

 

2.General Hydro-dynamical Equations for the flow of Fluids through Porous media. The Equation of 

continuity, Equation of motion, Dupuit's equations for unconfined seepage flow, Plane free surface flow 

with horizontal impervious base without infiltration. Plane free surface flow with horizontal impervious 

boundary with infiltration and evaporation. Confined and semi-confined flow. 

 

3.Mechanics of Flow towards Well aquifers, Classification. Specific yield, Storage co-efficient, Land 

susidence due to ground water withdrawals, unconfined wells. Discharge of an ordinary perfect well as a 

function drawdown. 

 

4.Unconfined flow towards well with uniform infiltration from the ground surface. Confined radial flow 

towards the well. Discharge as a function of drawdown, well efficiency, Radius of influence, 

Determination of permeability by one or two well methods. 

 

5.Lowering of ground water table, Unsteady confined flow, Well losses. 

 

6.Geophysical InvestigationsSurface geophysical techniques, Electrical resistivity, Seismic refraction 

and reflection, other methods. 

 

7. Ground Water Quality :Water sampling, Potable water standards of WHO, Ground Water Basin 

Management and Conjuctive Use of Surface and Ground Water A case study, Investigation design, 

construction and maintenance of tube, wells, filter materials and education wells. 

 

Text Books : 
1.Ground water Hydrology by M. H. Raghunath, New Age Publication, New Delhi. 

2.Irrigation Engineering and Hydraulic Structures by Sahasrabuddhe. S. R., Katson, Ludhiana, 1975. 

 

Reference Book : 
1. 'Ground Water Hydrology' by Todd, David Keith (2007), Wiley India Edition, New Delhi –110002. 



 

Time Table: 8th Semester 
 

 



List of Student: B Tech Civil Engineering (8th Semester) 2015-2019 

Sl. No. Registration No. Name of the Student 

1 15101111001 SHUBHAM RANA 

2 15101111002 SUMIT RANJAN 

3 15101111003 RAJEEV RANJAN 

4 15101111004 AKASH KUMAR 

5 15101111005 MANISH KUMAR 

6 15101111006 NEEL KUMAR 

7 15101111007 AMIT KUMAR 

8 15101111008 NIRAJ KUMAR 

9 15101111009 ABHISHEK ANAND 

10 15101111010 SUJEET KUMAR 

11 15101111011 NIRAJ KUMAR 

12 15101111012 NITIN KUMAR 

13 15101111013 MD SHAHNAWAZ ALAM 

14 15101111014 SUNNY PRABHAKAR 

15 15101111015 ANIL KUMAR 

16 15101111016 DAUD AHMAD 

17 15101111017 ANIKET KUMAR 

18 15101111018 SHUBHAM KUMAR 

19 15101111019 SAURABH KUMAR MISHRA 

20 15101111020 GAURAV KUMAR 

21 15101111021 ABHAY KUMAR 

22 15101111022 SONIKA KUMARI 

23 15101111023 FARHAN AHMAD 

24 15101111024 SHIVAM VIKAS 

25 15101111025 ADITYA KUSHWAHA 

26 15101111026 SANTOSH KUMAR 

27 15101111028 ABHAY RAJ 

28 15101111029 VICKRANT KUMAR 

29 15101111030 MD ALEEM ANSARI 

30 15101111031 PRASHANT KUMAR 

31 15101111032 GYAN SHANKAR KUMAR 

32 15101111033 MUKESH KUMAR 

33 15101111034 SUNIL KUMAR MANDAL 

34 15101111035 MD KADIR ANSARI 

35 15101111036 ADITYA KRISHNA 

36 15101111037 PRANAV KUMAR 



 37 15101111038 RAJA KUMAR 

38 15101111039 SUJIT KUMAR 

39 15101111040 CHANDAN KUMAR 

40 15101111041 AKASH RAJ 

41 15101111042 MEGHA KUMARI 

42 15101111043 NEHA KUMARI 

43 15101111044 SHASHANK KUMAR 

44 15101111045 MD ALTAMAS 

45 15101111046 KUMAR NIRAV 

46 15101111047 SHAMBHU KUMAR 

47 15101111049 VARSHA BHARTI 

48 15101111050 MANISH KUMAR JHA 

49 15101111051 SHYAM KISHOR SINGH 

50 15101111052 PRABHAT KUMAR 

51 15101111053 ABHISHEK KUMAR 

52 15101111054 KUNAL KUMAR 

53 15101111055 SUJEET KUMAR 

54 15101111056 RAKESH KUMAR 

55 15101111057 NEERAJ KUMAR MANDAL 

56 15101111058 ANAMIKA KUMARI 

57 15101111059 MD ASADULLAH 

58 15101111061 PAPPU KUMAR 

59 15101111062 ARTI KUMARI 

60 16101111052 AMRENDRA KUMAR 

61 16101111901 AMIT KUMAR 

62 16101111902 DEEPAK KUMAR 

63 16101111903 POOJA KUMARI 

64 16101111904 NEERAJ NIRALA 

65 16101111905 NIKKY KUMARI 

66 16101111906 AMIT KUMAR 

67 16101111907 MD KHALID 

68 16101111908 MD NEMATULLAH ANSARI 
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LECTURE PLAN 

 

Topics Lecture 

Number 

Date on which the 

Lecture was taken 

1. INTRODUCTION   
Ground water development in India. Characteristics of fluid and the Medium. Soil 

moisture,  
1,2  

Classification of subsurface water, Darey's law, 3  
Darey's law, 4,5  
Range of validity of Darey's law, 6  
Range of validity of Darey's law,  7  
Co-efficient of permeability. 8  

2.    
General Hydro-dynamical Equations for the flow of Fluids through Porous media. 9,10  
Equation of continuity, Equation of motion, 11,12  
Dupuit's equations for unconfined seepage flow, 13,14  
Plane free surface flow with horizontal impervious base without infiltration. 15,16  
Plane free surface flow with horizontal impervious boundary with infiltration and 

evaporation. Confined and semi-confined flow. 
17,18  

3.    
Mechanics of Flow towards Well aquifers, 19  
Classification. Specific yield, 20  
Storage co-efficient, Land susidence due to ground water withdrawals, 21,22  
unconfined wells. 23  
Discharge of an ordinary perfect well as a function drawdown. 24,25  

4.    
Unconfined flow towards well with uniform infiltration from the ground surface. 26,27  
Confined radial flow towards the well. 28,29  
Discharge as a function of drawdown, well efficiency, Radius of influence, 29,30  
Determination of permeability by one or two well methods 31,32  

5.    
Lowering of ground water table, Unsteady confined flow, 33  

Well losses., 34,35  

6.    
Geophysical Investigations Surfacegeophysical techniques, Electrical resistivity, 36  
Seismic refraction and reflection, other methods. 37  

7.    
Ground Water Quality :Water sampling, Potable water standards of WHO, 

Ground Water Basin Management and Conjuctive Use of Surface and Ground 

Water A case study, 

38,39  

Investigation design, construction and maintenance of tube, wells, filter materials 

and education wells. 

 

40  

 

Institute / School Name : DARBHANGA COLLEGE OF ENGINEERING 

Program Name B.E. CIVIL 

Course Code CE 011855 

Course Name GROUND WATER ENGINEERING 

Lecture / Tutorial (per 

week): 

3/0 Course Credits 3 

Course Coordinator 

Name 

Mr. Ahsan Rabbani 
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1. Textbooks 

 

TB1: Ground water Hydrology by M. H. Raghunath, New Age Publication, New Delhi.  

TB2: Irrigation Engineering and Hydraulic Structures by Sahasrabuddhe. S. R., Katson, Ludhiana, 1975 

 

2. Reference Books  

 

RB1: 'Ground Water Hydrology' by Todd, David Keith (2007), Wiley India Edition, New Delhi –

110002. 

 

 

Other readings and relevant websites 

S.No. Link of Journals, Magazines, websites and Research Papers  

1.  http://nptel.ac.in/courses/105103026/# 

 

2.  http://www.hwe.org.ps/Education/Birzeit/GroundwaterEngineering/GroundwaterEngineering.aspx 

 

3.  http://civilengineeringmcq.com/2017/06/1016/ 
 

 

4. Course Plan  

 

Lecture 

Number 

 

Date of 

Lecture 

Topics Web Links for video 

lectures 

Text Book / Reference 

Book / Other reading 

material 

 Page 

numbers of 

Text Book(s)  

1-8  Introduction  TB2, RB1  

  Ground water development in 

India. Characteristics of fluid 

and the Medium. Soil moisture, 

Classification of subsurface 

water, Darey's law, Range of 

validity of Darey's law, Co-

efficient of permeability. 

https://www.youtube.c

om/watch?v=TcLL0Oy

0zUA 

 

https://www.youtube.c

om/watch?v=7TuXeoa

f6u4 

 

  

9-18      

  General Hydro-dynamical 

Equations for the flow of 

Fluids through Porous media. 

The Equation of continuity, 

Equation of motion, Dupuit's 

equations for unconfined 

seepage flow, Plane free 

surface flow with horizontal 

impervious base without 

infiltration. Plane free surface 

flow with horizontal 

impervious boundary with 

infiltration and evaporation. 

Confined and semi-confined 

flow. 

https://www.youtube.c

om/watch?v=jvro3iopT

Go 

 

https://www.youtube.c

om/watch?v=udKOVtJ

oe-s 

 

https://www.youtube.c

om/watch?v=ZvsSe5sJ

Gdc 

 

TB1, RB1  

Institute / College Name : DARBHANGA COLLEGE OF ENGINEERING, 

DARBHANGA 

Program Name B.Tech. CIVIL 

Course Code CE 011855 

Course Name Ground Water Engineering 

Lecture / Tutorial (per week): 3/0 Course Credits 3 

Course Coordinator Name Mr. Ahsan Rabbani 

http://nptel.ac.in/courses/105103026/
http://www.hwe.org.ps/Education/Birzeit/GroundwaterEngineering/GroundwaterEngineering.aspx
http://civilengineeringmcq.com/2017/06/1016/
https://www.youtube.com/watch?v=TcLL0Oy0zUA
https://www.youtube.com/watch?v=TcLL0Oy0zUA
https://www.youtube.com/watch?v=TcLL0Oy0zUA
https://www.youtube.com/watch?v=7TuXeoaf6u4
https://www.youtube.com/watch?v=7TuXeoaf6u4
https://www.youtube.com/watch?v=7TuXeoaf6u4
https://www.youtube.com/watch?v=jvro3iopTGo
https://www.youtube.com/watch?v=jvro3iopTGo
https://www.youtube.com/watch?v=jvro3iopTGo
https://www.youtube.com/watch?v=udKOVtJoe-s
https://www.youtube.com/watch?v=udKOVtJoe-s
https://www.youtube.com/watch?v=udKOVtJoe-s
https://www.youtube.com/watch?v=ZvsSe5sJGdc
https://www.youtube.com/watch?v=ZvsSe5sJGdc
https://www.youtube.com/watch?v=ZvsSe5sJGdc
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Assignment I 

19-25      

  Mechanics of Flow towards 

Well aquifers, Classification. 

Specific yield, Storage co-

efficient, Land susidence due 

to ground water withdrawals, 

unconfined wells. Discharge of 

an ordinary perfect well as a 

function drawdown. 

https://www.youtube.c

om/watch?v=20fK4kC

D-pU 

 

https://www.youtube.c

om/watch?v=MAQtkX

Kjwzw 

 

TB1, RB1  

Mid-Semester Exam (Syllabus covered from  1-16 lectures) 

26-32      

  Unconfined flow towards well 

with uniform infiltration from 

the ground surface. Confined 

radial flow towards the well. 

Discharge as a function of 

drawdown, well efficiency, 

Radius of influence, 

Determination of permeability 

by one or two well methods. 

https://www.youtube.c

om/watch?v=udKOVtJ

oe-s&t=43s 

 

https://www.youtube.c

om/watch?v=Gf3mW9

xlcw4 

 

https://www.youtube.c

om/watch?v=AOWjiX

XkUcc 

 

TB1, RB1  

33-35  Lowering of ground water 

table, Unsteady confined flow, 

Well losses. 

https://www.youtube.c

om/watch?v=udKOVtJ

oe-s&t=96s 

 

https://www.youtube.c

om/watch?v=AOWjiX

XkUcc&t=26s 

 

TB1, RB1  

36-37  Geophysical Investigations 

Surfacegeophysical techniques, 

Electrical resistivity, Seismic 

refraction and reflection, other 

methods. 

https://www.youtube.c

om/watch?v=hYk30I_-

LxY 

 

TB1, RB1  

   

 

   

Assignment 2 

38-40    TB1, RB1  

  Ground Water Quality :Water 

sampling, Potable water 

standards of WHO, Ground 

Water Basin Management and 

Conjuctive Use of Surface and 

Ground Water A case study, 

Investigation design, 

construction and maintenance 

of tube, wells, filter materials 

and education wells. 

 

https://www.youtube.c

om/watch?v=4uck3Fuc

Iv0 

 

https://www.youtube.c

om/watch?v=-

ad_WLKgA1A 

 

  

 

1. Evaluation Scheme: 

Component 1 Mid Semester Exam 15 

Component 2 Assignment  Evaluation 15 

Component 3** End Term Examination** 70 

 Total 100 

 

** The End Term Comprehensive examination will be held at the end of semester. The mandatory requirement 

of 75% attendance in all theory classes is to be met for being eligible to appear in this component. 

https://www.youtube.com/watch?v=20fK4kCD-pU
https://www.youtube.com/watch?v=20fK4kCD-pU
https://www.youtube.com/watch?v=20fK4kCD-pU
https://www.youtube.com/watch?v=MAQtkXKjwzw
https://www.youtube.com/watch?v=MAQtkXKjwzw
https://www.youtube.com/watch?v=MAQtkXKjwzw
https://www.youtube.com/watch?v=udKOVtJoe-s&t=43s
https://www.youtube.com/watch?v=udKOVtJoe-s&t=43s
https://www.youtube.com/watch?v=udKOVtJoe-s&t=43s
https://www.youtube.com/watch?v=Gf3mW9xlcw4
https://www.youtube.com/watch?v=Gf3mW9xlcw4
https://www.youtube.com/watch?v=Gf3mW9xlcw4
https://www.youtube.com/watch?v=AOWjiXXkUcc
https://www.youtube.com/watch?v=AOWjiXXkUcc
https://www.youtube.com/watch?v=AOWjiXXkUcc
https://www.youtube.com/watch?v=udKOVtJoe-s&t=96s
https://www.youtube.com/watch?v=udKOVtJoe-s&t=96s
https://www.youtube.com/watch?v=udKOVtJoe-s&t=96s
https://www.youtube.com/watch?v=AOWjiXXkUcc&t=26s
https://www.youtube.com/watch?v=AOWjiXXkUcc&t=26s
https://www.youtube.com/watch?v=AOWjiXXkUcc&t=26s
https://www.youtube.com/watch?v=hYk30I_-LxY
https://www.youtube.com/watch?v=hYk30I_-LxY
https://www.youtube.com/watch?v=hYk30I_-LxY
https://www.youtube.com/watch?v=4uck3FucIv0
https://www.youtube.com/watch?v=4uck3FucIv0
https://www.youtube.com/watch?v=4uck3FucIv0
https://www.youtube.com/watch?v=-ad_WLKgA1A
https://www.youtube.com/watch?v=-ad_WLKgA1A
https://www.youtube.com/watch?v=-ad_WLKgA1A
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SYLLABUS 
 

Topics No of lectures Weightage 

Ground water development in India. Characteristics of fluid and the Medium. 

Soil moisture, Classification of subsurface water, Darey's law, Range of 

validity of Darey's law, Co-efficient of permeability. 

8 15% 

General Hydro-dynamical Equations for the flow of Fluids through Porous 

media. The Equation of continuity, Equation of motion, Dupuit's equations 

for unconfined seepage flow, Plane free surface flow with horizontal 

impervious base without infiltration. Plane free surface flow with horizontal 

impervious boundary with infiltration and evaporation. Confined and semi-

confined flow. 

9 20% 

Mechanics of Flow towards Well aquifers, Classification. Specific yield, 

Storage co-efficient, Land susidence due to ground water withdrawals, 

unconfined wells. Discharge of an ordinary perfect well as a function 

drawdown 

7 20% 

Unconfined flow towards well with uniform infiltration from the ground 

surface. Confined radial flow towards the well. Discharge as a function of 

drawdown, well efficiency, Radius of influence, Determination of 

permeability by one or two well methods. 

8 20% 

Lowering of ground water table, Unsteady confined flow, Well losses 5 15% 

Geophysical Investigations Surfacegeophysical techniques, Electrical 

resistivity, Seismic refraction and reflection, other methods. 

4 5% 

Ground Water Quality :Water sampling, Potable water standards of WHO, 

Ground Water Basin Management and Conjuctive Use of Surface and 

Ground Water A case study, Investigation design, construction and 

maintenance of tube, wells, filter materials and education wells. 

 

4 5 % 

 

 

This Document is approved by: 

 

Designation Name Signature 

Course Coordinator Mr. Ahsan Rabbani   

H.O.D Mr. S.S Choudhary  

 

 


