Lecture No. 19 & 20

Subject:  Equilibrium of a Rigid Body (Two Dimensions)
Objectives of Lecture:

· To show how to solve rigid body (two dimensional) problems using the F.B.D. and the equations of equilibrium
19-20.1 Equations of Equilibrium for a Rigid Body in Two Dimensions 
Fig. 19-20.1

ΣF = 0  
 ≡  ΣFX = 0




   
   Eq. 1  

  

     ΣFY = 0  




   
   Eq. 2  

ΣMO = 0  ≡  ΣMA = 0 or ΣMB = 0 or ΣMC = 0
   Eq. 3
Procedure for Analysis

· Establish the x, y coordinate axes in any suitable orientation

· Draw the F.B.D. of the body, showing the reactions and external forces and couple moments

· For unknown reactions or forces, assume some senses

· Apply the equilibrium equations to the free body diagrams

· Solve the equilibrium equations to get the values of unknowns

· Reverse the sense of that unknown which is found to be with negative magnitude

19-20.2  Two-and Three-Force Members

(i)  Two-Force Members

(ii)  Three-Force Members

Numerical Examples

· Try the solved examples from Book
(Examples 4–8 to 4 –9, page 142 to 143)

· Unsolved Examples

5-19

Determine the reactions at the supports (Fig.5-19). 

Fig.5-19

5-22

As an airplane’s brakes are applied, the nose wheel exerts two forces on the end of the landing gear as shown in Fig.5-22. Determine the horizontal and vertical components of reaction at the pin C and the force in strut AB.

  Fig.5-22

5-25

Compare the force exerted on the toe and heel of a 120-lb woman when she is wearing regular shoes and stiletto heels. Assume all her weight is placed on one foot and the reactions occurs at points A and B (Fig. 5-25).
Fig.5-25

5-27

Determine the reactions at the supports, as shown in Fig.5-27. 

Fig. 5-27

5-31

The mass of 700 Kg is suspended from a trolley which moves along the crane rail from d = 1.7m to d = 3.5m, as shown in Fig.5-31. Determine the force along the pin-connected knee strut BC (short link) and the magnitude of force at pin A as a function of position d. 

Fig.4-62

5-37

The bulkhead AD is subjected to both water and soil-backfill pressures, as shown in Fig.5-37. Assuming AD is “pinned” to the ground at A, determine the horizontal and vertical reactions there and also the required tension in the ground anchor BC necessary for equilibrium. The bulkhead has a mass of 800 Kg.

Fig. 5-37

5-43

The wooden plank resting between the buildings deflects slightly when it supports the 50 Kg boy. This deflection causes a triangular distribution of load at its ends, having maximum intensities of wA and wB. Determine wA and wB, each measured in N/m, when the boy is standing 3m from one end (Fig. 5-43).

Fig. 5-43
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