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The "Direct" program developed by Dr. Cao, which allows quick turn-around capability for internal stress determination for complex structure, has been successfully used by the ISS Program. One of "Directs" primary applications for the ISS is to evaluate structural integrity due to last minute changes in structural configuration, load changes, cargo modifications within the Orbiter payload bay and math model changes. The integrity of ISS structure can be assessed quickly and cheaply without going through the normal rigors of formal analysis such as the Verification Loads Analysis (VLA).
 

"Direct was used to show that last minute additions of  load applicators and instrumentation were not required for the conduct of the P3/P4 static test. This resulted in a cost avoidance of approximately $1,000,000. "Direct" was used to provide Node-2 with a rapid structural assessment of rack attachment interface loads, resulting from updated Shuttle math models and forcing functions. Previous load cycles which were used for design, indicated low margins at the rack/shell interfaces which could have resulted in expensive and time consuming beef-ups. This was avoided by the data provided by "Direct" 

          
