




EXPERIMENT 7

TO DETERMINE THE SHEAR FORCE AND BENDING MOMENT VALUES IN BEAMS USING SHEAR FORCE AND BENDING MOMENT APPARATUS
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Figure 5-3
Summing moment about point B
Ryx700mm = (3924 N x 600 mm) + (1.962 N x 200mm) + (2.943 N x 50 mm)
i “Ra = 413N

522 Sample Caleulations

250 mm Minea =4.5Nx 100 mm = 4:
100 mm
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Figure 5-4

Summing moment about hinge
Mincory = (4134 Nx250 mm)— (3.924 N x 150 mm)

= 4495N-mm

[444.95N-mm-450 N-mm| =
95N Alxlmﬂliﬂ‘
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DATA SHEET
ST 3112 SHEAR FORCE AND BENDING MOMENT
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ST 3112 SHEAR FORCE AND BENDING MOMENT.
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Internal Loads by
“The design of a structural member requires an investigation of the forces acting within the

‘which are necessary to balance the force acting extemally to it. Ther are four types of internal load

can be resisted by a structural member.

2.1.1 Axial Force

This force acts along the member’s longitudinal axis,
gcometric center of the cross-sectional area.

2.1.2 Shear Force

1f the external force is applied perpendicular to the axis of a member, it causes an i

siress distribution acting tangent to the member's cross sectional area. The resultant of this'stress
distribution is called the “shear force™.

2.1.3 Bending Moment
‘When an external moment is applied perpendicular o the axis of a member, the internal

distribution of stress is directed perpendicular to the member's cross-sectional area and varies linearly
Stom a “neutral” axis passing the member's centroid. The resultant moment of this stress distribution is
called the “bending moment”.

2.1.4 Torsion Moment
A external torque tends 1o twist a circular member about its longitudinal axis. 1t causes
jon. The resulant.

internal distribution of stress wi i

and passes through the centroid ©

ch varies linearly when measured in a radial directi
torque of this siress distribution in called the “torque” or “torsional moment”.
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2.9 How to Apply Moment in Beam to ST 3112
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Figure 2-24 ST 3112 Shear force and bending moment

Referring o Fig. 2-24, when the extenal loads are applied on a beam, the beam will try to bend at the
inge. The extermal moment s ransferred o tension from undeshung balance multiplied by 100 mm where the
distance from the finge to underhung balance is. To be clear of this concept,the left segment must be drawn
25 a free-body diagram as shown in Fig. 2-25.





image4.jpeg
© 3. TEST PROCEDURES
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Shear Force

3.1 Place ST 3112 on ST 305, Adjust both columns on ST 305 base frame with 700 mm interval

0700 mm.

Put the underhung spring balance in place to keep two segments of the beam together and pls

beam with both ends on simple supports.

Adjust the support height until the beam is level, not slding sideway.
‘Place the overhung spring balance in place and adjust both underhung and overhung

again until the beam is straight and level,
Record tare reading from overhung spring balance reading.

Apply wweights on the weight hanger o posi

ovehung spring balance

Figure 3-1 Schematic diagram of the Shear Force and Bending Moment.

that the beam reaches horizontal fevel

0

3.1.7 Record the overhung spring balance readings, positions

318 The measured shear

e is cqual (o the value obtain

o)

s along the bearn and ad
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32 Bending Moment
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32,10 Repeat the same process and weights at Ly

Place ST 3112 on ST 305. Adjust both columns on ST 305 base frame with 700 mm interval or in range
0700 mm. 1
Put the underhung spring balance in place to keep two segments of the beam together and place the
beam with both ends on simple supports.

Adjust the support height until the beam s level, not sliding sideway.

Place the overhung spring balance in place and adjust both underhung and overhung spring balances
again until the beam s straight and level.

Read underhung spring balance reading as tare rea
Place load W) =400 g, W2 =200 g and W3 = 300 g on each load hanger and hang them on the position
at 100mm. 500 mm. and 650 mm, on beam

Adjust both underhung and overhung spring balance so that the beam reaches horizontal level and
straight again.

Record the underhung spring balance readings, positions and applied weights on data sheet supplied,
Repeat the same process, weights and position at least 3 times,

00 mm. Lz =400 mm. and L3 = 550 mm,

3.2.11 Repeat the same process with W) =400 g W2 =200 g and W3 = 400 g L; = 100 mm. Ly = 400 mm.

and Ly =550 mm.

Note: Net reading = Actual reading - Tare Reading
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5. SAMPLE CALCULATIONS

51

Shear Force
S5.4.1 Typieal Test Dat:

ded Row

250 mm

1
&
Ry Wi =100g
(0,981 N)
100 mm
400 mm
Summing moment about point B
Ryx700mm = (0.981 Nx 600
R N
nple Calculations
w fiee — body diagram of 250

For measured shea
shear = 140N~ 0.6(N) = 0.8 N

Refcat the experiments wi
values = 0.8(M) and 0.8 N.

Thus average of measured st

Percent difference

700 mm &
450 mm
- Wy=200¢
(1962N) -y g
(1.962N)
650 mm = I’
Figure 5-1
m) + (1.962 N x 300 mm) + (1.962 N x 50 mm)
m se

N-0.981 N
= 0.841N

the tare reading is 0.6 N and scale reading is 1.4 N, so the measured.

th the same we

ht and di

ance another 2 times, got measured shear!

O8N 408N +

0.8N





