- Shear Force and Bending Moment

* The algebmic' sum of the vertical forces at any section of a
beam to the right or left of the section is known as shear

force
e A shear force diagram (SFD) is one which shows the
variation of shear force along the leu-:rth of the beam.

* The algebraic sum of the moments of all the forces acting to
the r 1crht or left of any section of a beam is known as bending

moient

* Abending moment diagram (BMD) is one w hich shows the
variation of bending moment along the length of the beam.




Guidelines for drawing SFD and BMD

* Consider left or right portion of the section

* Add the forces normal to the beam on one of the portion. If right
portion of the section is chosen, a force on the right portion acting
downward is positive while a force acting upwar d is downward

* The positive values of shear force and henqu moments are
plotted above the base line and negative values below the base line

® The shear force diagram increase or decrease \11(1(18111\ i.e. ln,
vertical str .uoht line at a section where there is a vertical point

load

* The shear force betwween any two vertical loads will be constant
and hence the shear force diagram between two vertical loads will
be horizontal

* Bendingmoment at any hinge or roller support. at the end of
beam. is zero




SIGN CONVENTIONS

Nt AN




[ —— AR e R, = wlL
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Shear foree at any section x from right end V, = wx

Bending moment at any section x from right end M, = wx*x /2 = wx*
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R = IGO%N
M= 2350 N-m
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® Shear force at DV, = 00N

® Shear force at CV. = S00N + 500N = 1300N

* Shear force at BV, = §00N+500N+ 300N = 1600N
® Shear force at AV, = +1600N

* Bending moment at the free end D is zero

. Bendmg_ moment between D and C at a distance x from D
S00%x

e AtC, x=0.8m M. = -800*0.8 = 640N -m

. Br:udi:ug moment betwween B and C at a distance x from D

800%x — 500(x-0.8)

. Bt‘lldillg moment between B and A at a distance x from D
§00%x —500(x-0.8) — 300(x-1.5)
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- Supported Beam
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* Consider any section at distance x from left support V, =
R —w¥x = wL/2 —wix

* AtA x=0= '\'.’L = wL/2
¢ AtB,x=L=>Vy,=-wL/2
®* AtC,x=L/2=>Vec=0
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* The following are some impor tant proper ties of shear and
moment di.lgr.‘uns:

* The area of the sheqy diagram to the left or to the right of the
section is equal to the moment at that section.

* The slope of the moment diagram at a given point is the shear at
that point.

* The slope of the shear diagram at a given point equals the load at
that point.

* The maximum moment occurs at the point of zero shears.

* When the shear diagram is increasing, the moment diagram is
concave upward.

* When the shear diagram is decreasing, the moment diagram is
concave
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V.=R,—wx=wL/2—-wx T z L
M, =R, *x—w¥kx?/2 Ry

M, =wlx/2- wkx? 2

* Differentiate M with re spect to x

dM _wLdx w, d _aM _wL
dc 2 den2 d dc 2
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