Practical 4
To Verify the shear centre of following sections.
 a) Angle section
 b) Z section
 c) Semi circle Section
 d)Channel Section
  
Shear Centre:
The point through which the transverse bending loads must pass so that the beam will bend without twisting is called shear centre.
 Apparatus: 
 Shear centre apparatus, loads, dial gauges,
 Procedure:
· Apply a load of 40 KN to equal angle section and 100 KN for other sections. 
· Two dial gauges are connected to the specimen under experiment to measure the vertical displacement of the front and rear top corners of the central loading plate.
· Set the dial gauges to zero at the start of experiment and then applied the load at specified points.
· Note the reading of front and rear dial gauges as load applied 11 position i.e. move load from front of section to rear direction across the loading plate.
· Take great care of +ive and –ive values of dial gauges which reverse when the load makes from front to rear face of loading plate.
· For position of Shear centre draw a graph b/w the position of load on x-axis and rotation on y-axis.
· Shear centre is the point where rotation will be zero.







Observation and Calculation: Z-Section:
	Position of Load
(mm)
	Front Dial Gauge
	Rear Dial Gauge
	Rotation
(mm)
(F-R)

	
	Dial reading (0.01mm)
	Deformation 
(F)
(mm)
	Dial reading (0.01mm)
	Deformation
(R)
(mm)
	

	
-100
	
         60
	
.60
	
-45
	
-.45
	
1.05

	
-80
	
48
	
.48
	
-41
	
-.41
	
.89

	
-60
	
33
	
.33
	
-35
	
-.35
	
.68

	
-40
	
20
	
.20
	
-30
	
-.30
	
.50

	
-20
	
4
	
.04
	
-15
	
-.15
	
.19

	
0
	
-5
	
-.05
	
0
	
0
	
-.05

	
20
	
-24
	
-.24
	
12
	
.12
	
-.36

	
40
	
-36
	
-.36
	
24
	
.24
	
-.6

	
60
	
-49
	
-.49
	
38
	
.38
	
-.87

	
80
	
-61
	
-.61
	
51
	
.51
	
-1.12

	
100
	
-74
	
-.74
	
64
	
.64
	
-1.38













From Graph:
     Shear centre is 0 mm i.e. at the longitudinal axis of web or at the 
     Centre of web.













Equal Angel Section:
	Position of Load
(mm)
	Front Dial Gauge
	Rear Dial Gauge
	Rotation
(mm)
(F-R)

	
	Dial reading (0.01mm)
	Deformation 
(F)
(mm)
	Dial reading (0.01mm)
	Deformation
(R)
(mm)
	

	
-100
	
      450
	
4.5
	
-30
	
-.30
	
4.80

	
-80
	
330
	
3.3
	
-45
	
-.45
	
3.75

	
-60
	
220
	
2.2
	
-60
	
-.60
	
2.80

	
-40
	
94.5
	
.94
	
-82
	
-.82
	
1.78

	
-20
	
40
	
.40
	
-50
	
-.50
	
.90

	
0
	
-8
	
-.08
	
7
	
.07
	
-.15

	
20
	
-83
	
.83
	
85
	
.85
	
-1.68

	
40
	
-150.6
	
-1.50
	
146
	
1.46
	
-2.96

	
60
	
-220
	
-2.20
	
211
	
2.11
	
-4.31

	
80
	
-301
	
-3.01
	
285
	
2.85
	
-5.86

	
100
	
-332
	
-3.32
	
318
	
3.18
	
        -6.5



      
 







From Graph:
Shear Centre will be at longitudinal axis of web i.e. 0 mm.














For Channel Section:

	Position
of Load
(mm)
	Front Dial Gauge
	Rear Dial Gauge
	Rotation
(F-R)
(mm)

	
	Dial reading (0.01mm)
	Deformation
(F)
(mm)
	Dial reading (0.01mm)
	Deformation
(R)
(mm)
	

	
-100
	
69
	
.69
	
-50
	
-.50
	
1.19

	
-80
	
58
	
.58
	
-51
	
-.51
	
1.09

	
-60
	
45
	
.45
	
-52
	
-.52
	
.97

	
-40
	
30
	
.30
	
-55
	
-.55
	
.85

	
-20
	
5
	
.05
	
-54
	
-.54
	
.59

	
0
	
0
	
0
	
-33
	
-.33
	
.33

	
20
	
1
	
.01
	
-7
	
-.07
	
.08

	
40
	
-4
	
-.04
	
15
	
.15
	
-.19

	
60
	
-25
	
-.25
	
30
	
.30
	
-.55

	
80
	
-33
	
-.33
	
40
	
.40
	
-.73

	
100
	
-37
	
-.37
	
50
	
.50
	
-.87















 From Graph:
                              
                             The shear centre =   21    mm












Semi Circular Section:
                 
	Position
of Load
(mm)
	Front Dial Gauge
	Rear Dial Gauge
	Rotation
(F-R)
(mm)

	
	Dial reading (0.01mm)
	Deformation
(F)
(mm)
	Dial reading (0.01mm)
	Deformation
(R)
(mm)
	

	
-100
	
-116
	
-1.16
	
94
	
.94
	
-2.1

	
-80
	
-110
	
-1.10
	
91
	
.91
	
-2.01

	
-60
	
-102
	
-1.02
	
79
	
.79
	
-1.81

	
-40
	
-88
	
-.88
	
57
	
.57
	
-1.45

	
-20
	
-68
	
-.68
	
52
	
.52
	
-1.20

	
0
	
-47
	
-.47
	
47
	
.47
	
-.94

	
20
	
-32
	
-.32
	
28
	
.28
	
-.60

	
40
	
-10
	
-.10
	
15
	
.15
	
-.25

	
60
	
6
	
.06
	
-5
	
-.05
	
.11

	
80
	
18
	
.18
	
-32
	
-.32
	
.50

	
100
	
43
	
.43
	
-57
	
-.57
	
1.00


                                                     











From Graph:
                           
Shear Centre =    58 mm





Z- Section
-100	-80	-60	-40	-20	0	20	40	60	80	100	1.05	0.8900000000000009	0.68000000000000105	0.5	0.1900000000000002	-5.0000000000000093E-2	-0.36000000000000032	-0.60000000000000064	-0.87000000000000144	-1.1200000000000001	-1.3800000000000001	Position of Load (mm)
Rotation (mm)
Equal Angel Section
-100	-80	-60	-40	-20	0	20	40	60	80	100	4.8	3.75	2.8	1.78	0.9	-0.15000000000000024	-1.6800000000000028	-2.9659999999999997	-4.3099999999999996	-5.8599999999999985	-6.5	Position of Load (mm)
Rotation (mm)
Channel Section
-100	-80	-60	-40	-20	0	20	40	60	80	100	1.1900000000000028	1.0900000000000001	0.97000000000000064	0.85000000000000064	0.59	0.33000000000000096	8.0000000000000043E-2	-0.19	-0.55000000000000004	-0.73000000000000065	-0.87000000000000144	Position of Load (mm)
Rotation (mm)
Semi Circular Section
-100	-80	-60	-40	-20	0	20	40	60	80	100	-2.1	-2.0099999999999998	-1.81	-1.45	-1.2	-0.94000000000000061	-0.5	-0.25	1.0000000000000005E-2	0.5	1	Position of Load (mm)
rotation (mm)
