Lecture No. 24, 25, & 26

Subject:  The Methods of Joints and  

Zero-Force Members
Objectives of Lecture:

· To show how to determine the forces in the members of a truss using the method of joints
· To show how to identify the zero-force member(s) of a truss
The Methods of Joints 

The method of joints for the analysis of a truss

consists of the following steps:

· Determine the support reactions considering the equilibrium of truss as a whole

· Consider only one joint at a time 

· Draw the free body diagram for the joint into consideration, indicating the magnitudes, directions, and the senses of the external forces, reactions, and member forces

· Apply the conditions of equilibrium for the joint into consideration, as:

ΣFX = 0 





Eq.1

ΣFY = 0 





Eq.2

· Solve the equations of equilibrium (Eq.1 &2) to determine the forces in the members meeting at the joint into consideration

· Go on considering the other joints of the truss one by one till the forces in each of the members of the truss are determined

Notes

i) Always assume the sense of the unknown member forces acting on the joint’s free-body diagram as “tension” (the member force shown pulling the joint is tension and the member force shown pushing the joint is compression, refer Fig.1b). If after analysis the magnitude of a member force is found to be negative, reverse its sense, i.e. the sense is to be compression.

ii) In all cases, the analysis should start at a joint   having at least one known force or reaction and at most two unknown forces, refer Fig.1b.

Zero-Force Members

· The zero-force members of a truss support “no loading” and are used to increase the stability of the truss during construction and to provide support if the applied load is changed.

· Identification of the zero-force member(s) of a truss greatly simplifies the analysis of the truss, using the method of joints.

· Following two general rules may be helpful in identifying the zero-force members:

Rule 1(Fig.2)

“If only two members form a truss joint and no external load or support reaction is applied to the joint, the members must be zero-force members”.

Rule 2(Fig.3)

“If three members form a truss joint for which two of the members are collinear, the third member is a zero-force member provided no external force or support reaction is applied to the joint”.

Numerical Examples

· Try the solved examples from Book
(Examples 6–1 to 6 –4, page 262 to 268)

· Unsolved Examples

	6-2

Determine the force in each member of the truss and state if the members are in tension or compression. Set P1 = 500-lb and P2 = 100-lb. 
	


	6-5 & 6-6

Determine the force in each member of the truss and state if the members are in tension or compression. 

i) Set    P = 4 KN.

ii) Set P = 0 and consider the mass of each member as 4 Kg/m.
	


	6-9

Determine the force in each member of the truss and state if the members are in tension or compression. Set P1 = P2 = 4 KN


	


	6-15

Determine the largest mass m of the suspended block so that the force in any member does not exceed 30 KN (T) or 25 KN (C).


	


	6-19

For the given loading, determine the zero-force members in the Pratt roof truss. Explain your answers using appropriate joint free-body diagrams. 


	


	6-29

The two-member truss is subjected to the force of 300 lb. Determine the range of θ for application of the load so that the force in either member does not exceed 400-lb (T) or 200-lb (C).
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