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MECHANICS OF MATERIALS (SECOND_CLASS)
STEPS FOR DRAWING (S.F.D.) AND ( BM.D.) BY GRAPHICAL
METHOD ( USING CONSTITUTIVE RELATIONSHIPS)

----------

||||||||

L.LREACTIONS OF SUPPORTS :

Draw the (F.B.D.) of the beam ( or segment) and determine the reactions
of supports .Then, resolve all the forces and the reactions of the beam
into components : perpendicular and parallel to the longitudinal axis of
beam.

2.Select position of coordinate (x) ., or (©) for curved beam ,to extend
between two ends of the beam .Usualiy , 1t is at the left end of the beam.

3.SHEAR FORCE DIAGRAM (S.F.D):

Establish the (S.F.D.) with X-axis , according to the basic concepts below:
i. Slope of (S.F.) diagram at any point is equal to the intensity of the
distributed load (value and sign). -+ T, - l

AV/dX =q (X) o rvee e S 1)

ii. The change in the value of shear force between any two points on the
beam , is equal to the area of the loading_diagram between these two points(va/«e and
AV = {q(x) dX # Cp oovoeeeeceeceeree s ) )

iii. Concentrated forces (reactions or point ioads ) lead to sudden changes
jumps) in (S.F.D.). '+T, ~ l (ie. Cy)

iv. If q (x) is acurve of degree (n) , V(x) will be a curve of degree (n+1).

4. BENDING MOMENT DIAGRAM (B.M.D.):

Establish the (B.M.D.) with X-axis according to the basic concepts below:
i. Slope _of (B.M.) diagram atany point is equal to the shear force of this
point (value and sign). -

AM/ dX = V(X)  ceeeeeenreeiemieiiinicie e e s e aaes 3)

ii. The change in the value of moment between any two points on the beam,
is equal to the area of the shear force diagram between these two points(value aque/
AM = )’ V(X) A(X) + Cg  evernrenermnieimeieinieeeieeenceanaaannanans (4) sign)

iii. Concentrated moments (couples) lead to sudden changes(jumps) in the

(BM.D.). (¥ +ve, ¢ -ve (i.e. Cy).
iv. If V(x)isa curve of degree (n), M(x) willbea curve of degree (n+1).
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(+ve)slope. SR
5.The lines of diagrams may be straight —— e
(~ve)slope ol
4} 9 Bl
increased slope in (+ve) (concave)

decreased slope in (+ve)(convex)

or curves

decreased slope in (—ve) (concave)

increased slope in (-ve) (convex)

6. The curvature of (B.M.) curve equals to the intensity of the distributed
load (value and sign). + T (concave) , — l(convex)

d’M / dx’ = q (x) S S g 5)

7.Calculation of areas :

.',/ .,»’, //‘//,-/ r ; 2
i. Rectangular area. %//7/// i SUENESY. S W ) S e

A=(1/2)ab

ii. Triangular area

’D .
iii. Trapezoidal area 47 ///5{//’{%/; b A=(/2) (atb) h

iv. Curves of degree (n) with zero slope.

_ 07 A=[n/@tD]ab, __ggla A=[U@+)]ab
b : b
vi. For any curve, you can derive the equation of the curve V(x) or M(x) by

method of sections, and then use integration method to get the required area.
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