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:: VISION STATEMENT OF THE INSTITUTE :: 

To be a value-based engineering institute to disseminate globally acceptable 

education and nurturing research, innovation and entrepreneurship. 

 

:: MISSION  STATEMENTS OF THE INSTITUTE :: 

1. To provide quality education in the engineering disciplines through creative 

balance of academics and extracurricular programs. 

 
2. To provide learning environment for innovation and entrepreneurship. 

  

3. To disseminate ethical values, social values and sensitivity towards 

environmental issues. 

 

:: VISION STATEMENT OF THE CIVIL ENGINEERING DEPARTMENT :: 

To be a recognized department in the field of civil engineering education to produce 

professional civil engineers, innovators and entrepreneurs for the development of 

the society. 

 

:: MISSION  STATEMENTS OF THE CIVIL ENGINEERING DEPARTMENT :: 

1. To provide quality education to civil engineering undergraduates through 

creative balance of academic, professional and extra-curricular activities. 

 

2. To impart knowledge in the field of civil engineering for the development of 

infrastructure facilities with environmental concern for betterment of the society. 

 
3. To contribute in the nation's development through innovative ideas in the field 

of civil engineering. 

 

 



:: PROGRAM OUTCOMES (POs)  :: 

Program Outcomes (POs) as identified by National Board of Accreditation (NBA), India are the 

attributes that the students are expected to attain at the point of graduation. Following are the 

POs of B.E Civil Engineering program: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

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

problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze complex 

engineering problems reaching substantiated conclusions using first principles of 

mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex 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. 

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. 

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

modern engineering and IT tools including prediction and modelling to complex engineering 

activities with an understanding of the limitations. 

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. 

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. 

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and 

norms of the engineering practice. 

9. Individual and team work: Function effectively as an individual, and as a member or leader 

in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities with the 

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. 

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. 

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. 

 



:: PROGRAM SPECIFIC OUTCOMES (PSOs) :: 

Program Specific Outcomes (PSOs) are what the graduates of a specific 

undergraduate engineering program should be able to do at the time of graduation. 

 

Civil Engineering Graduates shall have 

PSO 1: Ability to analyze, design, construct, maintain and rehabilitate the 

infrastructural projects, using the knowledge of subjects related to planning, 

construction, structural analysis and design, surveying, geotechnical, 

transportation, environment and water resource engineering as well as project 

management. 

 
PSO 2: Ability to employ advanced civil equipments, software, and techniques, 

interact and work seamlessly in teams. 

 

PSO 3: Ability to apply gained knowledge to choose from the innovative career 

paths, to be an entrepreneur, and a zest for higher studies. 

 

:: PROGRAMME EDUCATION OBJECTIVES (PEOs) :: 

Program Educational Objectives (PEOs) describe the career and professional 

accomplishments that programs are preparing graduates to attain within a few 

years (3-5 years) of graduation. 

Following are the PEOs of B.E Civil Engineering Program: 

1. Establish themselves as civil engineering professionals in government, public 

and private sectors  

2. Manage infrastructural and sanitary facilities  

3. Solve real world problems environmental concerns to serve society  

4. Adapt to changing trends in analysis and design of civil engineering 

structures.  

5. To do testing, survey and planning of civil engineering structures using 

modern tools 

 



:: COURSE OUTCOMES (COS) :: 

Course Outcomes are narrower statements that describe what students are expected to 

know, and be able to do at the end of each course. These relate to the skills, knowledge, 

and behaviour that students acquire in their matriculation through the course. 

PROGRAM NAME: B.E. CIVIL ENGINEERING 

COURSE NAME: 2160601 RAILWAY, BRIDGE AND TUNNEL ENGINEERING 

SEMESTER: 6                                                A.Y 2019-20 Weightage % 

2160603.1 Describe and discuss development of railways in India, illustrate and 

explain railway track components, their materials, size, functions 

and importance. 

 

2160603.2 Carry out geometric design of Railway track and illustrate various 

components in diverging, merging, and crossing of railway track, 

station yards, signalling, interlocking and control system. 

 

2160603.3 Explain and discuss requirements of railway track for high speed 

trains with safety aspects & maintenance. 

 

2160603.4 Classify, and illustrate different types of bridges, explain theory of 

hydrology design, and compute sums based on scour depth and 

economic span length, illustrate methods of erection and 

maintenance of bridges. 

 

2160603.5 Describe and illustrate, types, methods of construction, mucking, 

ventilation, lining and lighting in tunnels with safety aspects.. 
 

 

DISTRIBUTION OF THEORY MARKS 

R Level U Level A Level N Level E Level C Level 

15% 20% 20% 20% 15% 10% 

Legends: R: Remembrance; U: Understanding; A: Application; N: Analyze;  E: Evaluate C: Create and above Levels (As 

per revised Bloom’s Taxonomy) 

:: TEACHING AND EXAMINATION SCHEME :: 
Teaching Sachem Credits Examination Marks 

Total 

Marks L T P C 

Theory Marks Practical Marks 

ESE 
(E) 

PA (M) ESE (V) PA 
(I) PA ALA ESE OEP 

3 1 - 4 70 20 10 30 0 20 150 

ESE- END SEMESTER EXAMINATION, PA-PROGRESIVE ASSESSMENT, ALA – ACTIVE LEARNING ASSIGNMENTS, OEP-
OPEN ENDED PROBLEMS 

 

 



:: LABORATORY / TUTORIAL PLANNING :: 

COURSE NAME: 2160603 RAILWAY, BRIDGE AND TUNNEL ENGINEERING  
Semester: 6 Division: A 

Faculty Member: A1 Prof J N Bojawala (JNB)                     A2 Prof N B Kagra (NBK) 

                         A3 Prof C S Modhiya (CSM)                     A4 Prof S M Damodariya (SMD)         
Sr. 

No. 
Content Topic Name 

Planning 

Date 

Actual 

Date 

Total 

Hours 

1 Tutorial – 1  Railway Engineering - 1 
   

2 Tutorial – 2  Railway Engineering - 2 
   

3 Tutorial – 3 Railway Engineering - 3 
   

4 Tutorial – 4 Bridge Engineering 
   

5 Tutorial – 5 Tunnel Engineering 
   

 

COURSE NAME: 2160603 RAILWAY, BRIDGE AND TUNNEL ENGINEERING 
Semester: 6 Division: B 

Faculty Member: B1 Prof S M Damodariya (SMD)        B2 Prof N B Kagra (NBK)   

                         B3 Prof D K Oza (DKO)                     B4  Visiting Faculty-1 (V1) 
Sr. 

No. 
Content Topic Name 

Planning 

Date 

Actual 

Date 

Total 

Hours 

1 Tutorial – 1  Railway Engineering - 1 
   

2 Tutorial – 2  Railway Engineering - 2 
   

3 Tutorial – 3 Railway Engineering - 3 
   

4 Tutorial – 4 Bridge Engineering 
   

5 Tutorial – 5 Tunnel Engineering 
   

 

:: REFERENCE BOOKS :: 

1. Satish Chandra and M.M. Agrawal, Railway Engineering, Oxford University Press, New 

Delhi  

2. S.C. Saxena and S. P. Arora, A Text Book of Railway Engineering, Dhanpat Rai & Sons, 

New Delhi  

3. S.C. Rangwala, K.S. Rangwala and P.S. Rangwala, Principles of Railway Engineering, 

Charotar Publishing House, Anand.  

4. S.P. Bindra, Principles and Practice of Bridge Engineering, Dhanpat Rai & Sons, New 

Delhi  

5. S.C. Saxena, Tunnel Engineering, Dhanpat Rai & Sons, New Delhi  

6. D.J. Victor, Essential of Bridge Engineering, Oxford & IBH Pub. Co. Ltd. Mumbai  



::BATCHWISE LIST OF STUDENTS:: 

CLASS: CIVIL SEM – 6         DIVISION – A 

S.N. Enrollment No. 

B
A

T
C

H
 -

 1
 

Enrollment No. 

B
A

T
C

H
 -

 2
 

Enrollment No. 

B
A

T
C

H
 -

 3
 

Enrollment 
No. 

B
A

T
C

H
 -

 4
 

1 150180106066 170180106019 170180106042 170180106065 

2 160180106063 170180106020 170180106043 170180106066 

3 170180106001 170180106021 170180106044 170180106067 

4 170180106003 170180106022 170180106046 170180106068 

5 170180106004 170180106023 170180106048 170180106069 

6 170180106005 170180106024 170180106049 170180106070 

7 170180106007 170180106025 170180106050 170180106072 

8 170180106008 170180106026 170180106051 170180106073 

9 170180106009 170180106030 170180106052 170180106074 

10 170180106010 170180106034 170180106054 170180106075 

11 170180106011 170180106035 170180106056 170180106077 

12 170180106012 170180106036 170180106057 170180106079 

13 170180106013 170180106037 170180106059 170180106081 

14 170180106015 170180106038 170180106060 170180106082 

15 170180106016 170180106039 170180106061 170180106083 

16 170180106017 170180106040 170180106064 170180106084 

17 -- -- -- 170180106087  

 

CLASS: CIVIL SEM – 6         DIVISION – B 

S.N. Enrollment No. 

B
A

T
C

H
 -

 1
 

Enrollment No. 

B
A

T
C

H
 -

 2
 

Enrollment No. 

B
A

T
C

H
 -

 3
 

Enrollment No. 

B
A

T
C

H
 -

 4
 

1 170180106090 170180106109 180183106006 180183106025 

2 170180106091 170180106110 180183106007 180183106026 

3 170180106092 170180106111 180183106008 180183106028 

4 170180106093 170180106112 180183106009 180183106029 

5 170180106094 170180106113 180183106010 180183106032 

6 170180106097 170180106116 180183106011 180183106033 

7 170180106098 170180106117 180183106012 180183106034 

8 170180106099 170180106118 180183106013 180183106035 

9 170180106101 170180106119 180183106016 180183106038 

10 170180106102 170180106120 180183106017 180183106040 

11 170180106103 170180106121 180183106018 180183106041 

12 170180106104 180183106001 180183106019 180183106042 

13 170180106105 180183106002 180183106020 130180106119 

14 170180106106 180183106003 180183106021 160180106011 

15 170180106107 180183106004 180183106023 160180106038 

16 170180106108 180183106005 180183106024 160180106077 

 



:: INDEX :: 

Sr. 
No. 

Date Title 
Page 
No. 

CO 
attained 

Marks 
Sign of 
Faculty 

with Date 

1    CO1   

2  
 

 CO2   

3  
 

 CO3   

4  
 

 CO4   

5  
 

 CO5   

 



GOVERNMENT ENGINEERING COLLEGE, DAHOD 

CIVIL ENGINEERING DEPARTMENT 

BE-VI 6th SEMESTER 

 RAILWAY, BRIDGE AND TUNNEL ENGINEERING                                (2160603) 

TUTORIAL NO. : 1             RAILWAY ENGINEERING – 1 

BATCH-1 

1. Describe the function and requirement of good ballast. 

2. Explain short note “Concrete Sleepers”. 

3. Define creep? Discuss the theories propounded to explain probable causes of 

creep and state the effects of creep. 

4. Describe various types of spikes with a neat sketch.  

5. Enlist the various types of stresses induced in railway track? Explain each of 

them. 

6. Elaborate development of Indian Railways.  

7. Explain coning of wheel. 

8. Enlist and explain components of permanent way. 

9. Define gauge. Enlist types of gauges used in India. 

 

BATCH-2 

1. Enlist the component parts of a permanent way.  

2. Discuss specification of Track ballast.  

3. Suggest length of one BG rail and its weight per meter  

4. Explain conning of wheels by drawing neat and clean sketch  

5. Enlist social advantages of railways.  

6. Explain the factors affecting selection of railway gauge.  

7. Define track alignment. Explain basic requirements of an ideal alignments.  

8. Define creep. Explain the causes and effect of creep. 

9. Discuss different types of stresses developed in the railway track. 

 

 

 



BATCH-3 

1. Discuss relative merits and demerits railways in comparison of roadways. 

2. Enlist various types of sleepers and discuss concrete sleepers in details. 

3. Enlist various types of spikes and explain any one in brief. 

4. Discuss functions and requirements of Ballast. 

5. Discuss about causes and effects of creep. Also write measures to reduce creep 

and state the effects of creep. 

6. Describe the different gauges used in India.  

7. Explain the functions of rails? Explain the various types of rails in use.  

8. Explain mountain railways? Describe in brief the various types of alignments 

used for mountain railways.  

9. Enlist and Explain different types of stresses developed in the railway track. 

 

BATCH-4 

1. Describe coning of wheel. 

2. Deliberate specification of Track ballast.  

3. Elaborate various gauges used in India. 

4. Explain causes of creep. 

5. Draw a sketch of turnout and explain its components.  

6. Explain the factors you will keep in mind for fixing new alignment of railway 

track. 

7. Discuss concrete sleepers in details. 

8. Compare Railway transportation with road transportation. 

9. State different types of surveys conducted before fixing railway alignment. 

Explain any two. 

 

 

 



GOVERNMENT ENGINEERING COLLEGE, DAHOD 

CIVIL ENGINEERING DEPARTMENT 

BE-VI 6th SEMESTER BATCH-1 

 RAILWAY, BRIDGE AND TUNNEL ENGINEERING                                (2160603) 

TUTORIAL NO. : 2             RAILWAY ENGINEERING – 2 

BATCH-1 

1. What are the objectives of signaling and interlocking in railway? Discuss with 

sketches of different types of signals used in railway.  

2. Enumerate various types of track junctions in use. Explain scissor cross-over 

with a neat sketch. 

3. Explain the factors that influence the selection of site for a Railway Station. 

What are the facility requirements of railway station?  

4. Explain ‘negative super elevation’. State the circumstances under which it is 

provided.  

5. Explain grade compensation on curves  

6. Explain ‘Diamond Interchange’ with the sketch.  

7. What is the equilibrium cant on a 2 degree curve on a broad gauge if 14 trains, 

12 trains, 6 trains and 3 trains are running at speeds of 52 kmph, 57 kmph, 

68 kmph, and 75 kmph respectively ? 

8. A 8 degrees curve branches off from a 4 degrees main curve in an opposite 

direction in the layout of a M.G. yard. If the speed on the branch line is 

restricted to 30 kmph, determine the speed restricted on the main line.  

9. Calculate the steepest gradient on a straight track using the following data: 

No. of wagons = 20 

Weight of each wagon = 18 t 

Rolling resistance of wagon = 2.5 kg/t 

Speed of train = 50 kmph 

Weight of locomotive = 120 t 

Tractive effort of locomotive = 12 t 

Rolling resistance of locomotive = 3.5 kg/t 



10. A 5 degree curve diverges from a main curve of 4 degree in an opposite 

direction in the layout of a broad gauge yard. If the speed on the main curve is 

restricted to 56 kmph, determine the speed restriction on the branch line. 

Assume permissible cant deficiency as 7.5 cm.  

 

BATCH-2 

1. Explain the necessity of gradients. Discuss all types of gradients giving their 

permissible values adopted on Indian Railways. 

2. Enlist essential principles of interlocking. 

3. Differentiate between junction, terminal and yard. 

4. Enlist the purpose of railway station. Which facilities are required at railway 

station?  

5. Explain ‘negative super elevation’. State the circumstances under which it is 

provided.  

6. Explain ‘Diamond Interchange’ with the sketch.  

7. Explain resistance due to friction that locomotive in motion has to overcome.  

8. Draw a sketch of turnout and explain its components.  

9. Find out the steepest gradient on a straight track using the following data: 

No. of wagons = 25 

Weight of each wagon = 20 t 

Rolling resistance of wagon = 2.5 kg/t 

Speed of train = 50 kmph 

Weight of locomotive = 120 t 

Tractive effort of locomotive = 13 t 

Rolling resistance of locomotive = 3.6 kg/t 

10. A 7 degrees curve branches off from a 3 degrees main curve in an opposite 

direction in the layout of a B.G. yard. If the speed restriction on main line is 60 

kmph, what would be the speed restriction on branch line? Assuming 

permissible cant deficiency is 75 mm.  

11. Calculate the permissible speed on the curve? If on a 8 degree M.G. track, the 

average speed of different trains is 50 kmph and allowable cant deficiency is 

half that of maximum cant deficiency.  



 

BATCH-3 

1. Draw a sketch of turnout and explain its components.  

2. Define the following: Ruling gradient ii) Pusher gradient iii) Momentum gradient  

3. Define Signaling and explain objectives of signaling.  

4. Explain (I) Cant deficiency (II) Negative super elevation  

5. Classify railway station and list the purposes of railway station  

6. Explain different types of station yards.  

7. Find out the steepest gradient on a straight track using the following data: 

No. of wagons = 22 

Weight of each wagon = 19 t 

Rolling resistance of wagon = 3.2 kg/t 

Speed of train = 50 kmph 

Weight of locomotive = 120 t 

Tractive effort of locomotive = 12 t 

Rolling resistance of locomotive = 3.8 kg/t 

8. If a 70 curve track diverges from a main curve of 40 in an opposite direction in 

the layout of a broad gauge yard, Calculate the super-elevation and the speed 

on the branch line, if the maximum speed permitted on the main line is 50 

kmph. 

9. Find out expression for sleeper density for a B.G track if 18 sleepers are used 

under a rail length  

10. A BG branch line track takes off as a contrary flexure through a 3˚ curve from 

5˚ curve of main line. Due to turnout max. Permissible speed on Main Line is 

60 km/hr. Calculate Speed restriction on branch line, Assume permissible cant 

deficiency as 7.6 cm.  

 

BATCH-4 

1. Explain the grade compensation? Why it is necessary in railway track. 

2. Classify railway signals in detail.  

3. Explain different types of gradient used in railway. 

4. Explain methods of interlocking.  



5. Describe ‘Dog spike’. 

6. Explain train resistance due to friction.  

7. Explain different types of station yards. Find out the expression for sleeper 

density for a B.G. Track if 19 sleepers are used under a rail length. 

8. A transition curve is to be used to join the ends of a 3.940 circular curve with 

the straight on a B.G. track. The length of transition curve is 120 m. Workout 

the shifts and off-sets at every 30 m interval. 

9. 5o curve diverges from a main curve of 4o in an opposite direction in the layout 

of a broad gauge yard. If the speed on the main curve is restricted to 54.33 

kmph, determine the speed restriction on the branch line. Assume permissible 

cant deficiency as 7.5 cm. 

10. Calculate the steepest gradient on a straight track using the following data: 

No. of wagons = 20 

Weight of each wagon = 18 t 

Rolling resistance of wagon = 2.5 kg/t 

Speed of train = 50 kmph 

Weight of locomotive = 120 t. 

 

 

 



GOVERNMENT ENGINEERING COLLEGE, DAHOD 

CIVIL ENGINEERING DEPARTMENT 

BE-VI 6th SEMESTER BATCH-1 

 RAILWAY, BRIDGE AND TUNNEL ENGINEERING                          (2160603) 

TUTORIA NO. : 3              RAILWAY ENGINEERING – 3 

BATCH-1 

1. Explain stepwise procedure for construction of new railway line  

2. Explain causes of rail accidents and their remedial measures  

3. Explain Track Drainage.  

4. State the necessity of maintenance in railway line ? Enlist the essentials of 

track maintenance.  

5. Explain Mono rails and Metro rails.  

 

BATCH-2 

1. Explain the various steps needed for modernizing the railway track for running 

high speed trains. 

2. Explain causes of rail accidents and their remedial measures in brief.  

3. Explain Track Drainage.  

4. State objectives of maintenance of railway track.  

5. Explain Mono rails and Metro rails.  

 

BATCH-3 

1. Explain the various steps needed for modernizing the railway track for running 

high speed trains. 

2. Explain causes of rail accidents and their remedial measures in brief.  

3. Explain Track Drainage.  

4. Why maintenance is necessary in railway line ? Enlist the essentials of track 

maintenance.  

5. Explain Mono rails and Metro rails.  

BATCH-4 

1. Explain Track Drainage.  



2. Explain causes of rail accidents and their remedial measures in brief.  

3. Explain Mono rails and Metro rails.  

4. Explain the various steps needed for modernizing the railway track for running 

high speed trains. 

5. State objectives of maintenance of railway track.  

 

 



GOVERNMENT ENGINEERING COLLEGE, DAHOD 

CIVIL ENGINEERING DEPARTMENT 

BE-VI 6th SEMESTER BATCH-1 

 RAILWAY, BRIDGE AND TUNNEL ENGINEERING                          (2160603) 

TUTORIAL NO. : 4                BRIDGE ENGINEERING 

BATCH-1 

1. Define Bridge. Enlist components parts of a bridge. 

2. Explain the factors affecting selection of an ideal bridge site.  

3. Describe the method of erection of a steel bridge truss with neat sketches.  

4. Describe history of bridge developments. 

5. Explain cut water & ease water 

6. Discuss stages involved in bridge investigation.  

7. Explain hydraulic design of bridge. 

8. Explain types and function of bearing.  

9. Brief classification of bridge  

10. Write short note on suspension bridge  

11. Explain ‘economic span’ of a bridge? Derive the expression for economic span 

of bridge.  

 

BATCH-2 

1. Define the terms: i) Water way ii) Afflux iii) Free board. 

2. Explain “Bridge architecture”. 

3. Explain ‘Economic Span’ of a bridge? Derive the expression for economic span 

of bridge. 

4. Discuss erection of steel girders. 

5. Explain temporary and movable bridges. 

6. Explain classification of bridge  

7. Explain ‘suspension bridge’.  

8. Discuss components of bridges with neat sketch.  

9. Explain cut water & ease water  

10. Explain “maintenance of bridges”.  



11. Explain Suspension bridge.  

12. Describe types and function of bearing. Explain rocker and roller bearing.  

 

BATCH-3 

1. Write Short note on “maintenance of bridges”  

2. Enlist various types of river training works and explain spurs with neat 

sketches. 

3. Explain classification of wings walls with neat sketches.  

4. Enlist the various methods of erection of steel girder bridge and explain 

stepwise procedure of any one by drawing sketch.  

5. Explain suspension bridge  

6. Describe temporary and movable bridges?  

7. Discuss stages involved in bridge investigation. 

8. State the causes of scouring?  

9. Explain the function of bearing in bridge, draw sketch of bearing and clearly 

show the place where it is provided in bridge. Explain rocker and roller bearing. 

10. Enlist each defects in bridge and its corresponding remedial measures to be 

required by bridge engineer Give classification of bridge  

11. Explain ‘Economic Span’ of a bridge? Derive the expression for economic span 

of bridge.  

12. Discuss components of bridges with neat sketch.  

 

BATCH-4 

1. Discuss components of bridges with neat sketch.  

2. Discuss factors affecting site selection of bridge.  

3. Give classification of bridge based on super structure 

4. Discuss stages involved in bridge investigation. 

5. Discuss with sketch erection of steel arch bridge. 

6. Explain economic span of bridge. 

7. Explain the detailed classification of bridge. 

8. Enumerate the general maintenance works for the steel and concrete bridges. 



9. Define the terms: i) Water way ii) Afflux iii) Free board iv) Scour depth. 

10. Explain classification of wings walls with neat sketches. 

11. Enlist each defects in bridge and its corresponding remedial measures to be 

required by bridge engineer. 

12. Explain the function of bearing in bridge, draw sketch of any one type of 

bearing and clearly show the place where it is provided in bridge. 

 

 

 

 



GOVERNMENT ENGINEERING COLLEGE, DAHOD 

CIVIL ENGINEERING DEPARTMENT 

BE-VI 6th SEMESTER BATCH-1 

 RAILWAY, BRIDGE AND TUNNEL ENGINEERING                          (2160603) 

TUTORIA NO. : 5                TUNNEL ENGINEERING 

BATCH-1 

1. Describe how you will transfer the centre line from ground to inside of tunnel.  

2. Explain methods of tunneling in soft ground  

3. Define Portal and Shaft.  

4. As a safety engineer suggest the safety measures is necessary while tunnel 

construction is going on. 

5. What are the causes of accidents in tunnel?  

6. Classify the tunnel according to the shape and size. 

 

BATCH-2 

1. Explain Needle beam method. 

2. Why drainage is necessary in tunnel? Discuss various drainage systems for 

tunnel. 

3. Give tunnel classification briefly.  

4. As a safety engineer suggest the safety measures is necessary while tunnel 

construction is going on. 

5. Describe how you will transfer the centre line from ground to inside of tunnel.  

6. Why tunnels are constructed? Describe its advantages. 

7. What is the necessity of ventilation and dust control in tunneling? Explain with 

sketches their methods. 

 

BATCH-3 

1. Define drift? Explain various types of drifts used for tunneling in rock with neat 

sketches. 

2. Which are the unfavorable conditions observed during tunnel construction?  



3. As a safety engineer suggest the safety measures is necessary while tunnel 

construction is going on. 

4. Describe how you will transfer the centre line from ground to inside of tunnel.  

5. Discuss any one method of tunneling in hard rock.  

6. Describe the necessity of ventilation and dust control in tunneling? Explain 

with sketches their methods. 

 

BATCH-4 

1. Describe Needle beam method. 

2. Explain the importance and methods of tunnel ventilation. 

3. Suggest safety measures during construction of a tunnel. 

4. In which conditions tunneling is preferred? Classify the tunnel. 

5. Explain the necessity of drainage in tunnel and describe systems of tunnel 

drainage. 

6. Enlist the various methods of tunneling in hard rock, explain step wise 

procedure of any one by drawing sketch. 

 

 

 

 

 

 

 



GOVERNMENT ENGINEERING COLLEGE, DAHOD 

CIVIL ENGINEERING DEPARTMENT 

BE-VI 6th SEMESTER BATCH-1 

 RAILWAY, BRIDGE AND TUNNEL ENGINEERING                          (2160603) 

SKETCHS 

Note :1. All the sheets are compulsory as a part of tutorials 

2. Use the A3 size sheet/Drawing book for drawing & It is compulsory 

to draw the figure on single side. 

SHEET No.1 

1. Cross Section of permanent way. 

2. Cross-section of single line Broad Gauge section in embankment at straight 

track. 

3. Cross-section of single line Broad Gauge section in embankment at curved 

track. 

4. Cross-section of double line section in cutting at straight track 

5.  Cross-section of double line section in cutting at curved track 

6. Cross-section of broad gauge track for double line with electric traction. 

SHEET No.2. 

1. Coning of wheels on level track. 

2. Coning of wheels on left hand curves 

3. Double headed rails. 

4. Bull headed rails 

5. Flat footed rails 

SHEET No.3 

       1. Different types of the rail failures. 

           a). Crushed Head  b). Angular/Square crack c). Split Head d) Split Web. 
e)Horizontal Fissure f). Transverse Crack 

      2.  Wear on rails        

           a)  Top Rail Wear b) Inner Rail Wear c) Outer Rail Wear 
      3. Wear at the ends of the rails. 

      4. Requirements of check rail to reduce wear 
SHEET No.4 

1) Types of the rail joints 

f) Supported   b)  Suspended c) Bridge joint d) staggered rail joint e) square 

rail joint f) Compromise joint. 

2) Wave theory of creep 

3) Percussion theory of creep 

4) Different Cross-section of timber sleeper 

SHEET No.5 



1) Different cross-section of fish plate 

2) Longitudinal section of fish plate 

a) Dog Spike  b) Screw Spike  c)  Round Spike  d) Standard Spike 

3) Dog Bolt or Hook Bolt a) Sloping lip b) Straight lip. 

4) Cast Iron Chair with a) sloping lip b) straight lip 

5) Spring Key 

6) Bearing Plates for F.F. rail 

SHEET No.6 

1. Negative Super Elevation 

2. Types of transition curve 

3. Summit and valley curve 

4. Left Hand turnouts 

SHEET No.7 

1. Section at Heel of Tongue Rail 

2. Section at Toe of Tongue Rail 

3. Acute Angle Crossing 

4. Point and Slice Rails 

5. Obtuse Angle Crossing 

6. Square Crossing 

SHEET No.8 

1. Types of Track Junction 

a. Symmetrical Slip 

b. Three Throw Switch 

c. Double Turn-out 

d. Diamond Crossing 

e. Cross-over 

f. Scissor Cross-over 

g. Temporary Diversion 

h. Triangle  

SHEET No.9 

1. Railway Section 

a) A-Class   b)  ‘B’ Class   c)  ‘C’ Class 

2. One Side Station on double line 

3. Three Line Station with foot over bridge  

4. Standard cross-section of platform and railway track 

5. Gantry Crane 

6. Loading Gauge 

7. End Loading ramp 

SHEET No.10 

1. Circular Engine shed with turn table 

2. Cross-section of Ash Pit/ Examination pit 



3. Cross section of turn table 

4. Three aspect color light signal 

5. Automatic Block System 

6. Semaphore Signal 

7. Indication of wormer signal. 

Sheet 11 

1. Components of bridges 

2. Aquaduct 

3. Viaduct 

4. Truss bridge 

5. Cable suspended bridge 

6. Bow string bridge 

7. Low level cause way 

8. High level cause way 

9. Cantilever bridge 

10. Balanced cantilever bridge 

11. Swing bridge 

12.  Bascule bridge 

13. Pontoon bridge 

14. Boat bridge 

15. Shallow plate bearing 

16. Deep base bearing 

17. Rocker bearing 

18. Cement mortar pad bearing 

19. Rocker roller bearing 

20. Slidding plate bearing 

Sheet 12 

1. Shape of Tunnel: Circular, Egg, Horse shoe, segmental, Elliptical, Poly centric 

2. Type of tunnel (Highway & Railway) 

3. Methods of tunnel in hard rock 

Full face 

Heading & bench method 

Drift method 

4. Methods of tunnel in hard rock 

Needle beam 

Belgian  

English 

American 

5. Tunnel ventilation 

 


