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Figure 29. HOPPER CAR SIDE BEARING AND WEIGHT LOAD - REPORTED ELEMENTS 
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CHAPTER 6 - CONCLUSIONS AND 

RECOMMENDATIONS 

A computer program that will graphically display beam finite element analysis results was devel­

oped. Tbis program is a great improvement over list scanning for complex models. The two ex-' 

amples presented in Chapter 5 demonstrate the value of the program. BEASTD can be used as 

both a presentation and a modeling diagnostic tool. Results can be presented without including 

long lists of stresses. High stress areas and modeling discrepancies can also easily be seen. There­

fore, time can be saved from having to search through columns of stresses. 

Further improvements can be made to the program. Perhaps the most pronounced problem is in 

displaying forces and moments. This is a difficult task and is not done satisfactorily. The beam 

nodal defInition must he known in order to understand the display. For this reason, current dis­

plays are misleading and difficult to understand. To adequately display these forces, the program 

should detennine orientations and treat the forces accordingly. 

A method of displaying the applied extemalloads would also be valuable. However, since only 

beam elements are drawn (and not necessarily all beams), this is not practical. Loads could be 

applied to the elements that are not displayed. These loads would appear to be in "mid-airH when 
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displayed and thus be confusing. Therefore, it is not suggested that an option be included to display 

these forces. 

An option to easily display every beam in the model is also needed. Presently, every beam physical 

property set number must be entered to do this. Each stress recovery point must currently be dis­

played in order to detennine the largest stress. The program should be modified to fmd the recovery 

point with the largest stress. Before a new stress component can be displayed, the terminal is de­

activated and GKS is closed so that graphics commands can not be used. The option to display 

another stress component could be incorporated into the main menu. 

In many places, an unexpected input (such as number data when character data is expected) will 

cause the program to tenninate. There are two means of preventing this from occuring. The first 

method is to accept everything as character data and check it hexidecimally to insure that it is a 

proper response. The data then has to be converted to the proper format. The second method is 

to use the error trapping available in the GKS software. This would require several call statements 

to GKS subroutines. Either method requires several lines of code to accomplish. This error traping 

should be included in the program to make it more fool proof. 

Computers from two different companies are used in the Mechanical Engineering Department at 

Virginia Tech. These computers are from IBM and Digital VAX. BEAsm is available on the 

IBM computer (VM3) but the Applicon solution flIes are created on a VAX computer. A fmal 

recommendation is to transfer the program from the IBM to the VAX environment. Currently this 

is no~ possible because the graphics package used, PLOTIO GKSTM (Tektronix, 1986), is unavail .. 

able on VPI's Mechanical Enginering VAX computers. Transfer of ft.les between VAX and IBM 

is difficult. Solution flIes must be copied from the Applicon system VAX computer to the Me­

chanical Engineering department's main VAX. The flIes then must be sent to VM3. The files then 

have to be modified back to the original conflgurations. No important data is lost and the mod .. 

ifications are not difficult. However, this would be unnecessary if the transfer did not take place. 
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