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1.0 INTRODUTION
Deflection is the maximum vertical displacement of a beam or member from the original neutral surface to the neutral surface of the deformed beam under the action of applied loads. The configuration assumed by the deformed neutral surface is known as the elastic curve of the beam. Figure 1.1 represents the beam in its original undeformed state and the beam in the deformed configuration it has assumed under the action of the load.
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                      Figure 1.1.deformed and undeformed configuration of simply supported beam
From an engineering point of view it is important, deflection is important because Often limits must be placed on the amount of deflection a beam or shaft may undergo when it is subjected to a load and the point where this maximum deflection occurs. It is cardinal to embrace knowledge of deflection in analyzing indeterminate beams where number of reactions exceeds the available equilibrium equations. Some of the methods that can be used to find deflections in beams are: moment area method, direct integration method, castigliano’s method, method of superposition, virtual work etc. the method of superposition is particularly suitable for indeterminate beams as will be seen in this lab. For the given simply supported beam, determination of the theoretical reactions can be done by using Moment-Area method , superposition and compatibility condition so that 
AY = (m x 2 x g - 11 x g/4) /2………………………… (1.2)
By= 11 x g/4 ……………………………………………….. (1.3)
CY= (m x 2 x g – 11x g/4)/2  ………………………… (1.4)
 To determine the factors of calibration of the load cells the following equations are applicable:
K=(d2-d1)/(p2-p1)     ……………………………………… (1.5)
F = Kx        ………….………………………………………… (1.6)

2.0. ONJECTIVES
To determine the reactions on the continuous beam due to loading.
3.0. APPARATUS AND MATERIALS
Table 3.1 below shows apparatus and materials that were used during the test
	APPARATUS
	MATERIAL

	Tecquipment beam testing rig
	Two beams (one for calibration and the other for testing) 

	Knife edge support
	

	Load cells(2)
	

	Dial gauges(2)
	

	Steel rule
	

	500g weights(6)
	

	Pair of vernier callipers
	




 4.0. PROCEDURE
The procedure is in two parts
1)	Calibration of the load cells
2)	Determination of the three reactions of the continuous beam.
4.1. CALIBRATION OF THE LOAD CELLS
· On beam 1, the span of the simply supported beam was marked, and the position of midspan noted
· End A and B of the beam were supported on the knife edge and load cell respectively.
· For each load P(load plus hanger) at the midspan, the dial gauge and the load cell micrometer were initialized to zero reading. Load P was then applied on the beam midspan and note the deflection of the load cell on the dial gauge due to reaction (P/2). The micrometer screw gauge was adjusted until the propped end of the beam returned to the original level. The dial gauge reading was observed and reading on the micrometer gauge noted.
4.2. DETERMINATION OF REACTIONS
· The span and depth of the beam 2 provided were measured and recorded.
· The beam was then setup on the Tecquipment beam test rig with points A, B and C supported on the load cell
· The dial gauges and the micrometer screw gauges on load cells were initialized to zero reading
· Load P was applied at points D and E as shown, in increments of 500grams  up to maximum value of 2000grams and the corresponding deflections of the load cells were noted as read from the dial gauges respectively
· For each set of loads P, the micrometer screws were adjusted until a continuous beam was re-obtained back to the original level on the supports
· The load cell readings were noted
5.0. DATA COLLECTION

DATA COLLECTION
The following data was collected during the course of the experiment:
Span of beam 1 = 40 cm
Span of beam 2 = 40 cm
Table 5.1:  Applied loads dial gauge and thimble readings for load cell 1 
	                     Load (g)
	    Dial gauge reading         
	        Thimble reading

	                    500
	             14   
	                 14.5

	                   1000
	             27.5
	                 28

	                   1500
	             41
	                 41.1

	                   2000
	             54
	                 55

	                   2500
	             69
	                 69

	                   3000
	             81
	                 82



Table 5.2: Applied loads dial gauge and thimble readings for load cell 2
	       Load (g)
	 Dial gauge reading 
	Thimble reading

	                    500
	               13
	13.5

	                   1000
	               26
	27

	                   1500
	               39
	40

	                   2000
	               52
	53

	                   2500
	               65
	67

	                   3000
	               79
	80




Table 5.3: Dial gauge and thimble readings for the load two  load cells.
	  load cell no.
	    Dial gauge reading
	Thimble reading

	        1
	         30
	        71

	        2
	         56  
	        66



Dimensions of beam 2: 
Width = 1.8 cm , depth = 0.36cm   






6.0 DATA ANALYSIS
6.1Theoretical determination of reactions
M= 2 kg , l = 0.34 m, g=9.81m/s2 
Ay = (m x 2 x g – 11 x g/4)/2 =( 2 x 2 x9.81-11x9.81/4)/2 = 6.13N
By = (11xg/4)= 26.98N
Cy = 6.13N
6.3Experimental determination of reactions
Factor of calibration for load cell = (d2 – d1)/(p2 – p1)
Load cell 1: d1 = 14 , d2= 27.5 , p1= 0.5 x0.5 x 9.81 = 2.4525 ,p2=1x0.5 x 9.81=4.905
Factor of calibration=(27.5-14)/(4.905-2.4525)= 5.50
Load cell 2: d1= 13 ,d2=26 , p1=0.5 x0.5 x 9.81 = 4.905N , p2= 1 x 9.81 =9.81N
Factor of calibration=(26-13)/(4.905-2.4525)=5.30
Therefore ,
Reaction at A = reading at A/ factor of calibration 1 =30/5.50= 5.45N
Reaction at B = 2 x reading at B/factor of calibration 2=2 x 56/5.30=21.13N
Percentage difference=(theoretical value-experimental value) x100/ theoretical value
Table 6.3 showing the theoretical values, experimental values of the support reactions at A and B, and the respective percentage errors.
	Support reaction
	Theoretical value
	Experimental value
	Percentage difference

	              A
	   6.13
	5.45
	        11.09

	              B
	   26.98
	21.13
	        21.68



7.0 DISCUSSION
The experimental values of the reactions obtained were generally found to be less than the theoretical values as shown by table 6.3.The following factors or errors might have caused the differences in the two theoretical and experimental values: The initial setup of the experiment was supposed to have three load cells but only two were available to be used in the lab, Friction between some parts of the equipment ,Placement of the weights- the load could not be applied exactly central to the beam due to the positioning of the dial gauge being exactly central on the beam, Parallax- could also be classes as human error, parallax in the placement of the dial gauge on the centre of the beam as the ruler was set away from the gauge itself. If the gauge was not viewed exactly perpendicular to the ruler it could have been positioned slightly away from the centre slightly, Accuracy of gauges (dial gauge, ruler on bench, Vernier calipers)- the temperature and the pressure of the environment could have affected the scale readings on the ruler and gauges, which were metal; an increase in either from when it was manufactured could have resulted in a slightly different ruler scale.
7.1 ANSWERS TO QUESTIONS
a. Neglecting self- weight of the beam did not affect the results significantly because the weight was by far little compared to the load and subsquent reactions. Thus consideration of the beam self- weight in this experiment would not have made any meaningful difference in the results apart from increasing the computational 
b. Major causes of errors in this experiment include
i. Pallarax errors during taking of readings
ii. Condition of the equipment as old and obsolete equipment is likely to subtend inconsistences
iii. Poor calibration techniques
8.0 CONCLUSION
The reactions on the continuous beam were determined and found to be 5.45N at end A and  21.13N.
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