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1. Supports of structure:
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2. Equilibrium:

The equations of equilibrium to each member are:
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1) Determinacy:

 The structure is statically determinate when all force in a

structure can be determined strictly from equilibrium equations.

 The structure is statically indeterminate when structures having

more unknown forces than available equilibrium equations.
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4 unknown reactions?!!

TD N°01: 

Beam Analysis

’’Analysis of Statically

Determinate Beames”



Where:

r is the number of force and moment reaction components

n is the number of parts
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Example:
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2) Stability:

a) Partial constraints

A structure or one of its members may have fewer reactive forces than equations of

equilibrium thar must be satisfied.

No. of reactions = 2

No. of equilibrium equations = 3
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b) Improper constraints

 Improper constraining by the supports causing instability although there may be

as many unknown forces as there are equations of equilibrium.

 This can occur if:

- All the supports reactions are concurrent at a point.

- The reactive forces are all parallel

NOTE: 

If the structure in unstable, it does not matter if it is statically determinate or indeterminate.

In all cases such types of structutres must be avoided in practice. 
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Cases of Improper constraints



Exercise:

Classify each of the beams in bellow Figures as unstable, statically determinate, or 

statically indeterminate
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3. Internal loading developed in a beam (Section Method)

a- Determine the member’s support reactions

Example :

Determine the reactions on the beam in the Figure (a)

(a)



Solution:
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Equations of equilibrium:
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Solution:



b- Section Method to determine the internal forces:
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Example N°01 :

Determine the internal shear (V) and moment (M) acting at a section passing

through point C in the beam shown in Figure (a)
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Solution:



Solution:

1.Support Reactions: replacing the distributed load by its resultant force and

computing the reactions yields the results shown in Figure (b)

2.Section Method: segment AC will be considered since it yields the simplest solution,

Figure (c). The distributed load intensity at C is computed by proportion, that is:
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Exercise:

Find the internal forces in the beam shown in Fig (a) at 7m from the point A.
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2 m 2 m

50 KN/m100 KN

A

200 KN

B

.

3 m1 m 1.5m



Example N°03:

Determine the internal shear and moment in the beam shown in Fig (a) as a function

of x.

T
D

 N
°

0
2
: B

e
a
m

 A
n

a
ly

sis



Solution:

1.Support Reactions: 

2.Section Method :
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Exercise:
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2. Shear Force and Moment Diagrame (S.F.D & B.M.D)

The following procedure provides a method for constructing the shear and

moment diagrams for a beam:

Support Reactions

• Determine the support reactions and resolve the forces acting on the beam into

components which are perpendicular and parallel to the beam’s axis.

Shear Diagram

• Establish the V and x axes and plot the values of the shear at the two ends of the

beam.

• Since the slope of the shear diagram at any point is equal to the intensity of the

distributed loading w at the point.(Note that w is positive when it acts upward.)

• If a numerical value of the shear is to be determined at the point,

one can find this value either by using the method of sections as

discussed befor or by using this Eq:
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, which states that the change in the shear force is equal to the area under the

distributed loading diagram.

• Since w(x) is integrated to obtain V, if w(x) is a curve of degree n, then V(x) will

be a curve of degree For example, if w(x) is uniform, V(x) will be linear.

Moment Diagram

• Establish the M and x axes and plot the values of the moment at the ends of the

beam.

• Since the slope of the moment diagram at any point is equal to the intensity of

the shear at the point.

• At the point where the shear is zero, and therefore this may be a point of

maximum or minimum moment.

• If the numerical value of the moment is to be determined at a point, one can find

this value either by using the method of

sections as discussed befor or by using Eq:
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which states that the change in the moment is equal to the area under the shear

diagram.

• Since V(x) is integrated to obtain M, if V(x) is a curve of degree n, then M(x) will

be a curve of degree For example, if V(x) is linear, M(x) will be parabolic.

Graphic Method

Order of the Lines:

Constant

Parabolic

Slope

Stright line

Cubic

For the of bending moment:
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Example N°01:

Draw the shear and moment diagrams for the beam in Figure (a)

3 KN/m

A

6 KN

B

4 m2 m 2m

18 KN
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Solution:
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Example N°02:

Draw the shear and moment diagrams for the beam in Figure (b)

2 KN/m

A

8 KN

4 m6 m

10 KN
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Solution:
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Example N°03:

Draw the shear and moment diagrams for the beam in Figure (c)
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Solution:



T
D

 N
°

0
2
: B

e
a
m

 A
n

a
ly

sis
Problem:

The beam shown in the photo is used to support a portion of the overhang for the 

entranceway of the building. The idealized model for the beam with the load acting 

on it is shown in Fig d. Assume B is a roller and C is pinned. Draw the shear and 

moment diagrams for the beam. 
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Solution:
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