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Subject- Strength of Material Unit title- Shear force and bending moment
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Subject- Strength of Material Unit title- Shear force and bending moment
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Subject- Strength of Material Unit title- Shear force and bending moment
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Subject- Strength of Material Unit title- Shear force and bending moment
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Subject- Strength of Material Unit title- Shear force and bending moment
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Subject- Strength of Material Unit title- Shear force and bending moment
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Subject- Strength of Material

Unit title- Shear force and bending moment

Sign Conventions for Beams

77

+) f )

i

Leit Right

Left Right

Clockwise !
(*) (M ‘ ) ¥

Left

Sagging (+)

Shear Force:

|
Anticlockwse | Clockwise
& ( [+ )
; : J
\_/" - S

Hogging (-)

If the force is upwards to the left of the section, then it is positive shear
force. Similarly, if the force is downwards to the right side of the
section, then it is negative shear force, as illustrated in above figure.
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Subject- Strength of Material Unit title- Shear force and bending moment
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SFD & BMD OF SIMPLY SUPPORTED,
CANTILEVER & OVERHANGING BEAMS

& DIAGRAMS AND FORMULAS ——
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N_ote: n si;n;!y supported beams, Biu.i.is .:ero at supports and maximum at the point where shear ﬂ;me Ia;o_ -
2. CANTILEVER BEAM (FIXED AT ONE END, FREE AT THE OTHER)
T‘I’F_'E OF LOADING | BEAM DIAGRAM BMD |
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|
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FORMULAS

{ g i WL Mipaw = =WL  at x = 0 {fixed end)
(b) UNIFORMLY DISTRIBUTED LOAD {w) | skp:
OVER ENTIRE LENGTH t o ) 0 o o Wix) = —w (L —x)
w ) BMOD:
AITITIITTITIIT i MG = —w - %) /2
. __“ ] _ oWk i B Minge = 31 al x = O fliked enid)
[ Note: In cantilever beams, shear force is maximurn at the fived and and zero at the free end.

Banding moment is maximum (hogging) at the fixed end and zero at the free end.

3. OVERHANGING BEAM
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Unit - Il

Shear Force & Bending Moment
Question Bank

State relation between shear force and bending moment.

Define axial load and eccentric load

Define —i) Point of Contra-Flexure ii) Point of Contra-shear

Define shear force and bending moment.

1
2.
3.
4.
5.

A simply supported beam of span 9.75 m is carrying full span u.d.l. of 10 kN/m.

What is the magnitude and position of maximum bending moment developed?

6. A simply supported beam of span 6 m carries a u.d.l. of 3 kN/m spread over 2 m
from left support and a point load of 6 kN at 4 m from left support. Draw S.F.D.
and B.M.D

7. A simply supported beam of span 7 m carries a udl. of 2 kN/m over 4 m length
from the left support and a point load of 5 kN at 2 m from the right support. Draw
S.F. and B.M. diagrams.

8. A simply supported beam of span 7m carries an u.d.l. of 2ZkN/m over 4m length
from left hand support and a point load of 5kN at 2m from right hand support.
Draw S.F. and B.M. diagram.

9. Draw shear force and bending moment diagram for the beam as shown in Fig.
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10. Draw SF and BM diagram for the beam as shown in Fig. Also find point of zero
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11. Draw S.F.D. and B.M.D. for a simply supparted beam as shown in Figure
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12. Draw SF and B.M. diagram for the overhanging beam as shown in Figure
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13. Draw the shear force and bending moment diagrams for the beam as shown in
Figure o« folerd
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14. A cantilever fixed at left end is 2 m. long and carries an UDL of 500 N/m. A point
load of 800 N and 600 N act at 1 m and 2 m from fixed end respectively. Draw SF

and B.M. diagrams.

15. Draw SF and BM diagrams for the beam shown Also locate the point of

contraflexure.

16 kN

11 kN
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