Frames and Machines


In the previous sections trusses were analyzed.  The important feature of a truss is that all members are pin connected only at their ends.  Also forces were only applied to the truss at joints.  Because of this all members in a truss are two force members.

      Frames and machines are also composed mainly of pin connected members.  However now there will be pins at more then two points and some members will have additional loads applied.  Hence in a frame or machine most members are not two force members.  Although all members will not be two force members there still may be one or more two force members in a frame or machine.  Before starting your solution, you should identify any two force members in a frame or machine in order to simplify the solution.  

      A typical example of a frame is shown below.  It is pin connected at A and roller supported at E.  This frame is composed of 3 members (AC, CE and BD).   All connections (points B, C, and D) are pinned joints.  Members AC and CE are not two force members while BD is a two force member.    








      The general solution procedure is to first solve for the support reactions at A and E using a free body diagram of the entire frame.  Then the frame is taken apart and a free body diagram is drawn of each piece as shown in the figure below.  The key point is that when a joint is taken apart, equal and opposite internal forces are applied on the two members that the joint connects.  For a joint like point C which connects non two force members, x and y components of the total joint force should be used.  For joints like B and D only a force in the direction of BD is used since it is a two force member.   


      The above free body diagrams are now used to find the internal joint forces on each of the members.  
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