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MECHANICS AND MATERIALS LABORATORY Semester I/II 
Course Code 1BMEML107/207 CIE Marks 50 
Teaching Hours/Week (L:T:P:S) 0:0:2:0 SEE Marks 50 
Total Hours of Pedagogy  12 Total Marks 100 
Credits 01 Exam Hours 02 Hrs 
Examination type (SEE) Practical 
Course outcome 
 

At the end of the course, the student will be able to: 
1. Analyse coplanar force systems by analytical and graphical methods and verifying Lami’s theorem. 
2. Compute support reactions in simply supported beams experimentally and analytically. 
3. Identify and understand the properties of various construction materials. 

Note:  
1. The laboratory syllabus consists of PART-A and PART-B. While PART-A has 6 conventional 

experiments, PART-B has 6 typical open-ended experiments. The maximum marks for the laboratory 

course are 100.  

2. Both PART-A and PART-B are considered for CIE and SEE.  

3.  Students have answer 1(one) question from PART-A and 1(one) question from PART-B.  

a. The questions set for SEE shall be from among the experiments under PART-A. It is evaluated for 

70 marks out of the maximum 100 marks.  

b. The open-ended question set for SEE shall be any other open-ended question and not selected 

from the experiments under PART-A. It shall be evaluated for 30 marks.  

4. For continuous internal evaluation, during the semester, classwork, the typical open-ended questions 

shall be from PART-B, and any other similar questions to enhance the skill of the students 

PART – A  
COVENTIONAL EXPERIMENTS 

1. Verification of Lami’s Theorem. 
2. Equilibrium of concurrent forces. 
3. Parallel force system- Simply supported beam. 
4. Verification of Varignon’s theorem. 
5. Specific Gravity of  

a) Fine aggregates. 
b) Coarse aggregates. 
c) Cement. 
d) Soil. 

6. Sieve analysis of soil-Graphical representation of the gradation curve  

                                                                          AND 

Visual identification of building materials: 

Bricks, Stones, Tiles, M-Sand, Bitumen, Fly-Ash, GGBS, Steel Bars of Various Sizes. 

PART – B 
TYPICAL OPEN-ENDED EXPERIMENTS 

Open-ended experiments are a type of laboratory activity where the outcome is not predetermined, and 

students are given the freedom to explore, design, and conduct the experiment based on the problem 

statements as per the concepts defined by the course coordinator. It encourages creativity, critical thinking, 

and inquiry-based learning. 

1. Reactions. 

2. Field tests on cement. 

3. Particle size distribution. 

4. Gap graded. 

5. Uniformly graded. 

6. Well graded. 
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Suggested Learning Resources: (Text Book/ Reference Book/ Manuals): 

 

Text books: 

1. M. L. Gambhir : Concrete Manual : Dhanpat Rai & sons New – Delhi, ISBN-135551234001965. 

2. Bansal R. K., Rakesh Ranjan Beohar and Ahmad Ali Khan, Basic Civil Engineering and Engineering 

Mechanics, third edition, 2015, Laxmi Publications,  ISBN: 9789380856674 

3. Ramamrutham.S, Engineering Mechanics, Dhanpat Rai Books,  2013,ISBN: 9789352164271. 

4. Soil Mechanics and foundation Engineering by B C Punmia, Ashok kumar jain, Arun kumar jain, 18th 

edition, 2023, Laxmi Publications New Delhi. 

 

Reference books / Manuals: 

1. Meriam J. L. and Kraige L. G, Engineering Mechanics-Statics, Vol I–sixth Edition,2008, Wiley 

publication. 

2. Rattan S.S., Strength of Materials, Third edition, 2017, McGraw Hill Education; New Delhi. ISBN-

13978-9385965517. 

3. Bansal R K, Strength of Materials, Laxmi Publications. 2023, 4th Edition, ISBN:978-8131808146. 

4. IS 4031 (Part 11):1988 – Specific gravity test for hydraulic cement. 

5. IS 383:1970 – Specification for coarse and fine aggregates from natural sources for concrete. 

6. IS 2386(Part 3):1963 Methods of test for aggregates for concrete: Part 3 Specific gravity, density, 

voids, absorption and bulking. 

7. IS 2720 (Part 3/Sec 1):1980 – Determination of specific gravity of soil. 
Web links and Video Lectures (e-Resources):   

1. https://www.nptel.ac.in/courses/122104015/ 
2. https://nptel.ac.in/courses/112103109/ 
3. http://vlab.co.in/ 

Teaching-Learning Process (Innovative Delivery Methods): 

The following are sample strategies that educators may adopt to enhance the effectiveness of the teaching-

learning process and facilitate the achievement of course outcomes.  

1. Active Learning Techniques 

2. Problem-Based Learning (PBL) 

3. Team-Based Learning (TBL) 

4. Hands-On Experiments and Simulations   

Assessment Structure:  
The assessment for each course is equally divided between Continuous Internal Evaluation (CIE) and the 

Semester End Examination (SEE), with each component carrying 50% weightage (i.e., 50 marks each).  

The CIE Theory component will be 25 marks and CIE Practical component will be 25 marks. 

 

The CIE marks awarded shall be based on the continuous evaluation of the laboratory report using a defined 

set of rubrics. Each experiment report can be evaluated for 30 marks. The laboratory test (duration 03 hours) 

at the end of the last week of the semester /after completion of all the experiments (whichever is early) shall 

be conducted for 50 marks and scaled down to 20 marks. For both CIE and SEE, the student is required to 

conduct one experiment each from both Part A and Part B. 

 

 

 

 

 

 

 

http://www.nptel.ac.in/courses/122104015/
https://nptel.ac.in/courses/112103109/
http://vlab.co.in/
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Rubrics for CIE – Continuous assessment: 

 

 

Rubrics for SEE / CIE Test: 

 

• To qualify and become eligible to appear for SEE, in the CIE component, a student must secure a 

minimum of 40% of 50 marks, i.e., 20 marks. 

• To pass the SEE component, a student must secure a minimum of 35% of 50 marks, i.e., 18 marks. 

• A student is deemed to have successfully completed the course if the combined total of CIE and 

SEE is at least 40 out of 100 marks. 
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Rubrics suggested for Practical continuous assessment 

 
Performance 
Indicators 

Excellent Very Good Good Satisfactory 

Fundamental 
Knowledge (4) 

(PO1) 

The student has well 
depth knowledge of 
the topics related to 

the course (4) 

Student has good 
knowledge of some of 
the topics related to 
course (3) 

Student is capable of 
narrating the answer 
but not capable to 
show in depth 
knowledge (2) 

Student has 
not 

understood 
the concepts 

clearly (1) 

Design Of 
Experiment (5) 

(PO2 & PO3) 

Student is capable of 
discussing more than 
one design for his/her 

problem statement 
and capable of proving 

the best suitable 
design with proper 

reason (5) 

Student is capable of 
discussing few 

designs for his/her 
problem statement 
but not capable of 
selecting best (4) 

Student is capable of 
discussing single 

design with its merits 
and de-merits (3) 

Student is 
capable of 

explaining the 
design (1-2) 

Implementation 
(8)  

(PO3 & PO8) 

Student is capable of 
implementing the 
design with best 

suitable algorithm 
considering optimal 

solution. (7-8) 

Student is capable of 
implementing the 
design with best 

suitable algorithm 
and should be capable 
of explaining it (5-6) 

Student is capable of 
implementing the 

design with proper 
explanation. (3-4) 

Student is 
capable of 

implementing 
the design.  

(1-2) 

Result &Analysis 
(5)  

(PO4) 

Student is able to run 
the program on 

various cases and 
compare the result 

with proper analysis. 
(5) 

Student will be able to 
run the program for 

all the cases. (4) 

Student will be able 
to run the code for 

few cases and 
analyze the output. 

(3) 

Student will 
be able to run 
the program 

but not able to 
analyze the 

output. (1-2) 

Demonstration 
(8)  

(PO9) 

The lab record is well-
organized, with clear 

sections (e.g., 
Introduction, Method, 
Results, Conclusion). 
Transitions between 
sections are smooth.  

(7-8) 

The lab record is 
organized, with clear 

sections, but some 
sections are not well-

defined. (5-6) 

The lab record lacks 
clear organization or 

structure. Some 
sections are unclear 
or incomplete. (3-4) 

The lab record 
is poorly 

organized, 
with missing 

or unclear 
sections. (1-2) 

 
Note: Can add Engineering & IT tool usage based on the nature of the course 

 


