
 

 

 

 

 

 

AHSANULLAH UNIVERSITY OF SCIENCE & TECHNOLOGY 

Department of Mechanical and Production Engineering (IPE) 

ME 2178: Engineering Mechanics and Strength of Materials 

Sessional 

Credit Hour: 0.75 

General Guidelines: 

1. Students shall not be allowed to perform any experiment without apron and 

    shoes. 

2. Students must be prepared for the experiment prior to the class. 

3. Report of an experiment must be submitted in the next class. 

4. The report should include the following: 

• Top sheet with necessary information 

• Main objectives 

• Work material/machine/tool/equipment used (with their 

   specifications) 

• Experimental procedures 

• Experimental results and discussions (Experimental setup, 

   Experimental conditions, Data, Graph, calculation etc.) 

• Discussion 

• Acknowledgements 

• References 

5. Viva and a quiz will be taken on the experiments at the end of the semester. 

6. Marks distribution:  

Total Marks 

Report Attendance and Viva Quiz 

30 30 40 
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Objectives: 

1. To comprehend the action of moment of resistance in a beam. 

2. To measure the bending moment at a normal section of a loaded beam and to check its 

agreement with theory. 

Apparatus: 

1. Simply supported beam 

2. Spring balance 

3. Calibrated test weights 

4. Corresponding hangers 

5. Spirit level 

Theory: 

 

Consider a beam resting on supports at A and B, supporting a load 𝑃. If the beam is cut by a vertical 

section XX, then for the beam to remain in equilibrium, each part must be in equilibrium. 

Neglecting the self-weight on the beam, any extra forces acting on part A to preserve equilibrium 

must be transmitted from part B across the section XX and vice versa. Also, the action of part A 

on part B must be equal and opposite to that of B on A. 

As the load is solely vertical and in the plane of the beam, there cannot be horizontal reactions, so 

equilibrium yields two conditions: 

1. Vertical equilibrium. 

Experiment No.: 2 

Bending moment of a simply supported beam with point loads 
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2. Equilibrium of moments. 

Firstly, these are used to evaluate the reactions at points A and B as a whole for the beam. 

Bending Moment 

 

For equilibrium of moments, take an axis as shown in the section XX to eliminate Qx. Then using 

the sign convention given for part A of the beam. 

𝑀𝑥 = 𝑅𝐴. 𝑎 

And for part B of the beam 

𝑀𝑥 = 𝑅𝐵 . 𝑏 − 𝑃(𝑏 − 𝐿) 

It can easily be proved that these have the same value by substituting for 𝑅𝐵 and 𝑃 as follows: 

𝑀𝑥 = −𝑏(𝑃 − 𝑅𝐵) + 𝑃. 𝐿 = −𝑏𝑅𝐴 + 𝑅𝐴(𝑎 + 𝑏) = 𝑅𝐴. 𝑎 
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Bending Moment Example 

 

To obtain reactions 𝑅𝐴 and 𝑅𝐵: 

From figure, taking clockwise moments about A, 

(𝑊1. 𝐿1) + (𝑊2. 𝐿2) + (𝑊3. 𝐿3) − (𝑅𝐵. 𝐿) = 0 

 

Therefore, 

𝑅𝐵 =
(𝑊1. 𝐿1) + (𝑊2. 𝐿2) + (𝑊3. 𝐿3)

𝐿
 

And 

𝑅𝐴 = (𝑊1 + 𝑊2 + 𝑊3) − 𝑅𝐵 

Now, taking clockwise moments about XX, the bending moment, 𝑀𝑥 is 

𝑀𝑥 = 𝑅𝐴. 𝑎 − 𝑊1(𝑎 − 𝐿1) 

Taking anticlockwise moments about XX, the bending moment, 𝑀𝑥 is 

𝑀𝑥 = 𝑅𝐵 . 𝑏 − 𝑊3(𝐿3 − 𝑎) − 𝑊2(𝐿2 − 𝑎) 
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Procedure 

Part 1: To establish the bending moment at cut section C 

 

Using the diagram for reference: 

A = Simple support at point A 

B = Simple support at point B 

𝑊1 = Weight hanger 1  

𝑊2 = Weight hanger 2 

𝑊3 = Weight hanger 3 

Set up the beams as shown in the diagram above. The span should be 900mm. 𝑊1 is positioned 

100mm from the left, 𝑊2 is positioned 300mm from the left with the pin of this hanger within the 

groove of beam AB. 𝑊3 is positioned 600mm from the left. 

Positioning can be done easily by using the graduations on the adhesive graduation label on the 

front of the beams. Each graduation is 50mm apart.  

Level the two beams by adjusting the thumbnut on the end of the studding protruding. From the 

bending moment and shear force spring balance, record the bending moment spring balance 

reading only in kgf. This will be the loading at ‘no-load’, 0N. 

Add 10N to 𝑊1. Level the beams and record the new reading of the bending moment spring 

balance. 

Remove the 10N weight from 𝑊1 and place it on 𝑊2. Level the beam and record the new bending 

moment spring balance reading. 
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Finally, remove the load from 𝑊2 and place it on 𝑊3. Level the beam and record the new bending 

moment spring balance reading. 

Part 2: Superposition 

 

Keep the load hanger positions the same as part 1 above. Level the beams and record the new 

bending moment spring balance reading in kgf. This will be the loading at ‘no-load’, 0N. 

Place a 5N load on 𝑊1. Keeping the 5N in place on 𝑊1, add 10N loads to 𝑊3. Level the beams and 

record the new bending moment spring balance reading. 

Results Processing 

For each loading arrangement in tables 1,2 and 3, multiply the ‘no-load (0N)’ spring balance 

reading and the spring balance reading at the loads (5 or 10N) by 9.81 and then subtract them to 

calculate the net force. This will complete the force column for each table, in units of Newton (N). 

To calculate the bending moment, simply multiply the net force value by 150mm. 150mm is the 

distance from the spring balance to the centerline of the beams. 

To calculate the theoretical bending moment, use equations to obtain the reactions first, and then 

calculate the bending moment. 
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Results Tables for Bending Moment 

 

Group No:          Student ID: 

 

Case – 01 

Load (N) 

Balance 

Reading 

(kgf) 

Balance 

Reading (N) 

Net Force 

(N) 

Bending 

Moment  

(N.mm) 

Theoretical 

Bending 

Moment  

(N.mm) 

Experimental 

Error 

0N   
    

𝑊1 = 10N   

 

Case – 02 

Load (N) 

Balance 

Reading 

(kgf) 

Balance 

Reading (N) 

Net Force 

(N) 

Bending 

Moment  

(N.mm) 

Theoretical 

Bending 

Moment  

(N.mm) 

Experimental 

Error 

0N   
    

𝑊3 = 10N   

 

Case – 03 

Load (N) 

Balance 

Reading 

(kgf) 

Balance 

Reading (N) 

Net Force 

(N) 

Bending 

Moment  

(N.mm) 

Theoretical 

Bending 

Moment  

(N.mm) 

Experimental 

Error 

0N   

    
𝑊1 = 5N 

𝑊3 = 10N 
  

 

 

 

  

     Signature of the Teacher 
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