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Preamble: This laboratory course is designed to provide practical exposure to the fundamental
principles of soil science and soil mechanics. The course enables students to understand the
physical, mechanical, and hydraulic properties of soils through standard laboratory
experiments relevant to agricultural field conditions.
Prerequisite: Nil

Course Outcomes (COs)
At the end of the course students should be able to:

CO Course Outcomes Knowledge
Level
CO1 | Explain the significance of engineering properties of soil K2
Understand
CO2 | Apply laboratory procedures to determine index properties and K3
classify soils. Apply
CO3 | Apply shear strength tests for foundation and embankment design. K3
Apply
CO4 | Explain the engineering relevance of soil testing in Agricultural K2
Engineering Understand

Mapping of course outcomes with program outcomes and program specific outcomes

CO |PO1 [PO2 |PO3 |[PO4 [POS |PO6 [PO7 |POS [PO9 [PO10 (PO11 |[PSO1 |PSO2
Col| 3 2 1 1 - - - - - - - 3 2
co2| 3 3 2 3 2 - - - - - - 3 3
CO3| 3 3 3 3 - - - - - - 3 3
COo4 | 3 2 2 2 - 3 2 - - - - 3 3
Avg | 3 |25 | 2 |225]25 | 3 2 - - - - 3 2.75
1: Slight (Low), 2: Moderate (Medium), 3: Substantial (High), -: No Correlation
Mapping of Course Outcomes with Knowledge and Attitude Profile (WK)
CO | WK1 | WK2 | WK3 | WK4 | WK5 | WK6 | WK7 | WK8 | WK9
COI % % % % * %
C02 % % % % * * %
CO3 * % % * * * %
C04 * % % % * * % %
WKs Mapped with the Course
WK1 | WK2 WK3 WK4 WKS WKeé6 WK7 WKS8 WK9
* * * % % * * %




Mark Distribution

Total Marks CIE Marks ESE Marks |ESE Duration
100 50 50 3 hrs

List of Experiments

Expt. No
Experiments
1 Determination of moisture content of soil sample*
) Determination of specific gravity of soil sample*
3 Study of field density by core cutter*
4 Study of bulk density, dry density by sand replacement*
5 Determination of grain size distribution of coarse-grained soil*
6 Determination of grain size by hydrometer method*
7 Determination of liquid limit by Cassagrande apparatus*
8 Determination of liquid limit by cone penetrometer™
9 Determination of plastic limit of soil specimen™
10 Determination of shrinkage limit of soil*
11 Determination of optimum moisture content of saturated soil by Abbot’s
compaction test™®
12 Determination of optimum moisture content of saturated soil by Proctor’s mould
13 Consolidation characteristics of soil
14 Shear strength of soil by direct shear test, Shear strength of soil by triaxial shear test*

Minimum 12 experiments are compulsory
*Compulsory Experiments

Continuous Internal Evaluation Marks (CIE):
e Attendance : 5 marks
e Preparation/Pre-Lab Work experiments, Viva and Timely completion of Lab Reports /
Record (Continuous Assessment) : 25 marks
¢ Internal Examination: 20 marks

End Semester Examination Marks (ESE):
e Procedure/ Preparatory work/Design/Algorithm : 10 marks
e Conduct of experiment/ Execution of work/ troubleshooting/ Programming : 15 marks
e Result with valid inference/ Quality of Output : 10 marks
e Vivavoce : 10 marks



e Record: 5 marks
Submission of Record: Students shall be allowed for the end semester examination
only upon submitting the duly certified record.

Continuous Assessment (25 Marks)
Preparation and Pre-Lab Work (7 Marks)
e Pre-Lab Assignments: Assessment of pre-lab assignments or quizzes that test
understanding of the upcoming experiment.
e Understanding of Theory: Evaluation based on students’ preparation and
understanding of the theoretical background related to the experiments.
Conduct of Experiments (7 Marks)
e Procedure and Execution: Adherence to correct procedures, accurate execution of
experiments, and following safety protocols.
e Skill Proficiency: Proficiency in handling equipment, accuracy in observations, and
troubleshooting skills during the experiments.
e Teamwork: Collaboration and participation in group experiments.
Lab Reports and Record Keeping (6 Marks)
e Quality of Reports: Clarity, completeness and accuracy of lab reports. Proper
documentation of experiments, data analysis and conclusions.
e Timely Submission: Adhering to deadlines for submitting lab reports/rough record
and maintaining a well-organized fair record.
Viva Voce (5 Marks)
e Oral Examination: Ability to explain the experiment, results and underlying
principles during a viva voce session.
Final Marks Averaging: The final marks for preparation, conduct of experiments, viva, and
record are the average of all the specified experiments in the syllabus.

Evaluation Pattern for End Semester Examination (50 Marks)

Procedure/Preliminary Work/Design/Algorithm (10 Marks)

e Procedure Understanding and Description: Clarity in explaining the procedure and
understanding each step involved.

e Preliminary Work and Planning: Thoroughness in planning and organizing
materials/equipment.

e Algorithm Development: Correctness and efficiency of the algorithm related to the
experiment.

e C(reativity and logic in algorithm or experimental design.

Conduct of Experiment/Execution of Work/Programming (15 Marks)
e Setup and Execution: Proper setup and accurate execution of the experiment or
programming task.
Result with Valid Inference/Quality of Output (10 Marks)
e Accuracy of Results: Precision and correctness of the obtained results.



e Analysis and Interpretation: Validity of inferences drawn from the experiment or
quality of program output.
Viva Voce (10 Marks)
e Ability to explain the experiment, procedure results and answer related questions
e Proficiency in answering questions related to theoretical and practical aspects of the
subject.
Record (5 Marks)
e Completeness, clarity, and accuracy of the lab record submitted

Text Books
1. Punmia, B. C., Jain, A. K., & Jain, A. K. (2005). Soil mechanics and foundations.
Laxmi Publications (P) Ltd.
2. Das, P., Chakraborty, A., & Chowdhury, A. (2023). A-Z in soil & water conservation
engineering for GATE AG. New Delhi Publishers.
3. Singh, R. (2023). Soil and water conservation structures design. Springer Nature.
Reference Books
1. Arora, K. R. (2019). Soil mechanics and foundation engineering. Standard Publishers.
2. Murthy, V. N. S. (2020). Geotechnical engineering: Principles and practices. Marcel
Dekker Inc.
3. Gupta, S. K. (2020). Fundamentals of soil and water conservation engineering. Astral
International (P) Ltd.
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