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Civil Engineering 
R20 II-I 
MATHEMATICS-III (Vector Calculus, Transforms and PDE) (BSC301)  

After successful completion of the course, the students will be able to  

 

 Interpret the physical meaning of different operators such as gradient, curl and divergence  

 estimate the work done against a field, circulation and flux using vector calculus  

 apply the Laplace transform for solving differential equations  

 Determine the Fourier series of periodic signals  

 identify solution methods for partial differential equations that model physical processes  

 

STRENGTH OF MATERIALS - I  

After successful completion of the course, the students will be able to  

 

 Explain the basic materials behavior under the influence of different external loading conditions 

and the support conditions  

 Develop draw the diagrams indicating the variation of the key performance features like 

bending moment and shear forces  

 Determine the stresses developed in the beams and deflections due to various loading conditions  

 Assess stresses across section of the thin and thick cylinders to arrive at optimum sections to 

withstand the internal pressure using Lame’s equation  

 Classify cylinders based on their thickness and to derive equations for measurement of stresses 

across the cross section when subjected to external pressure  

 

FLUID MECHANICS  

After successful completion of the course, the students will be able to  

 

 Explain the various properties of fluids and their influence on fluid motion 

 Analyse a variety of problems in fluid statics and dynamics.  

 Analyse various types of fluid flows.  

 Apply the integral forms of the three fundamental laws of fluid mechanics to turbulent and 

laminar flow through pipes and ducts in order to predict relevant pressures, velocities and 

forces.  

 Solve problems on boundary layer theory  

 

SURVEYING AND GEOMETRICS  

After successful completion of the course, the students will be able to  

 Apply the knowledge to calculate angles, distances and levels  

 Identify data collection methods and prepare field notes  

 Demonstrate the working principles of survey instruments, measurement errors and corrective 

measures  

 Interpret survey data and compute areas and volumes, levels by different type of equipment  

 Use modern surveying equipment’s for accurate results  
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HIGHWAY ENGINEERING  

After successful completion of the course, the students will be able to  



 Plan highway network for a given area.  

 Determine Highway alignment and design highway geometrics.  

 Design Intersections and prepare traffic management plans  

 Judge suitability of pavement materials and design flexible and rigid pavements  

 Make use of DESIGN principles of Highway Geometrics and Pavements  
 

CONCRETE TECHNOLOGY LAB  

After successful completion of the course, the students will be able to  

 Determine consistency and fineness of cement.  

 Determine specific gravity and soundness of cement.  

 Determine specific gravity of coarse aggregate and fine aggregate by Sieve analysis.  

HIGHWAY ENGINEERING LAB  

After successful completion of the course, the students will be able to  

 Judge the suitability of materials for the road construction after testing the aggregates  

 Experiment with the given bitumen samples and judge their suitability for the road construction  

 Determine the specific gravity and water absorption test  

SURVEYING FILED WORK – I (Lab)  

After successful completion of the course, the students will be able to  

 Determine the distance between two inaccessible points by using compass.  

 Determine the area of a given boundary by the method of intersection.  

 Determine the area of the given boundary using compass  

SKILL ORIENTED COURSE  

After successful completion of the course, the students will be able to  

 Make use of the total station for generating contour maps 

 Plan for the survey of a given study area 

 Develop drawings using the survey techniques  

CONSTITUTION OF INDIA  

After successful completion of the course, the students will be able to 

 

 Explain the concept of Indian constitution  

 Apply the knowledge on directive principle of state policy  

 Analyze the history, features of Indian constitution  

 Outline the philosophy of fundamental rights and duties  

 Compare the role of chief election commissioner and commissiononerate  
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R20 II-II 
COMPLEX VARIABLES AND STATISTICAL METHODS  

After successful completion of the course, the students will be able to 

 

 Apply Cauchy-Riemann equations to complex functions in order to determine whether a given 

continuous function is analytic  

 Determine the differentiation and integration of complex functions used in engineering 

problems  

 Apply discrete and continuous probability distributions  

 Design the components of a classical hypothesis test  

 Infer the statistical inferential methods based on small and large sampling tests  

 

STRENGTH OF MATERIALS - II  

After successful completion of the course, the students will be able to 

 

 Solve problems on the basic concepts of Principal stresses developed in a member when it is 

subjected to stresses along different axes and design the sections 

 Apply the concepts of torsion and governing torsion equation, and there by calculate the power 

transmitted by shafts and springs and  

 Assess stresses due to axial and lateral loads for different edge conditions  

 Determine the stresses in the case of chimneys, retaining walls and dams 

 Apply the Graphical method for locating principal axes 

 

HYDRAULICS AND HYDRAULIC MACHINERY 

After successful completion of the course, the students will be able to 

 

 Solve uniform open channel flow problems 

 Solve non-uniform open channel flow problems 

 Apply the principles of dimensional analysis and similitude in hydraulic model testing. 

 Explain the working principles of turbo machinery  

 Classify various hydraulic machineries and pumps 

 

ENVIRONMENTAL ENGINEERING 

After successful completion of the course, the students will be able to 

 Estimate design population and water demand 

 Design a water treatment plant for a village/city 

 Solve problems of storage capacity of reservoirs, Mass curve analysis 

 Design a sewer by estimating DWF and Strom water flow 

 Design a Sewage Treatment Plant for a town/city 

 

MANAGERIAL ECONOMICS AND FINANCIAL ANALYSIS  

After successful completion of the course, the students will be able to 

 Explain the knowledge of estimating the demand and demand elasticities for a product. 

 Compare the input-output-cost relationships and estimate the least cost combination of inputs. 

 Infer the nature of different markets and price output 

 Develop financial statements and the usage of various accounting tools for analysis. 

 Evaluate various investment project proposals with the help of capital budgeting techniques for 

decision making.  
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EVIRONMENTAL ENGINEERING LAB 

After successful completion of the course, the students will be able to 

 Demonstrate various instruments used in testing of water and soil  

 Estimate the characteristics of water, wastewater and soil in the laboratory 

 Make use of the results to draw conclusions and decide whether the water is suitable for 

Drinking/Construction /Agriculture/ Industry 

 

STRENGTH OF MATERIALS LAB 

After successful completion of the course, the students will be able to 

 Make use the compression testing machine for compression test on concrete 

 Analyze the mechanical properties of specimens by UTM 

 Make use of the torsion test apparatus to perform experiments  

 

FLUID MECHANICS AND HYDRAULIC MACHINERY LAB 

After successful completion of the course, the students will be able to 

 Apply the basics for the calibration of venturi meter & orifice meter 

 Determine the coefficient of discharge for a small orifice by constant head and variable 

head method 

 Determine coefficient of loss of head in a sudden contraction and friction factor 

 

SKILL ORIENTED COURSE (Environmental Audit and compliance report) 

After successful completion of the course, the students will be able to 

 Plan for the selection of a community or an organization to carry out environmental audit 

 Develop the skills to interact with the community to collect relevant data for the topic 

chosen 

 Make use of the data for report preparation  
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III-I 
STRUCTURAL ANALYSIS 
After successful completion of the course, the students will be able to 

 Distinguish the determinate and indeterminate structures. 

 Identify the behavior of structures due to the expected loads, including the moving loads, 

acting on the structure. 

 Estimate the bending moment and shear forces in beams for different fixity conditions. 

 Analyze the continuous beams using various methods -, three moment method, slope 

deflection method, energy theorems. 

 Analyze the loads in Pratt and Warren trusses when loads of different types and spans are 

passing over the truss 

 

DESIGN AND DRAWING OF REINFORCED CONCRETE STRUCTURES 

After successful completion of the course, the students will be able to 

 Make use of different types of design methods 

 Design flexural members and detailing 

 Design structures subjected to shear, bond and torsion 

 Design different type of compression members and footings 

 

Geotechnical Engineering – I 

After successful completion of the course, the students will be able to 

 Demonstrate various parameters of soil. 

 Apply the equations of seepage of water for different flows 

 Analyze the stresess in soil by using theroms and charts 

 Determine the properties of soils like compaction, permeablility . 

 Determine the strength of soil in shear and various drainage system conditions 

 
SURVEYING FIELD WORK – II 

 

After successful completion of the course, the students will be able to  

 Make use of Theodolite for surveying  

 Experiment with Total Station for traversing, contouring and determining the remote height 

 Make use of dumpy leveler for surveying  

 
GEOTECHNICAL ENGINEERING LAB 

Upon successful completion of this course, student will be able to 

 Determine index properties of soil and classify them. 

 Determine permeability of soils. 

 Determine Compaction, Consolidation and shear strength characteristics 

 

 

DESIGN OF SPECIAL STRUCTURES 

Upon successful completion of this course, student will be able to 

 Design a  water tank for an apartment 

 Design and estimate rainwater harvesting ponds 

 Design and estimate drains for a village 
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PROFESSIONAL ETHICS AND HUMAN VALUES 

Upon successful completion of this course, student will be able to 

 Explain intellectual property laws and types and also effects of over use of Intellectual 

Property Rights 

 Outline the principles of copyright, copyright formalities and registration limitations and 

International copyright law 

 Summarize the patent law – rights and limitations and new developments in patent law 

 Infer the concepts related to trade mark registration process and marks litigation and 

international trade mark law 

 Explain the concepts associated with trade secret and trade secret litigation – breach of 

contract – applying state law 


