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Study on the analytical method of plane frame ultimate analysis

WU Y ao-peng, BAI Guo-liang

(Key Laboratory for Structural Engineering and Earthquake Resistance of China Education Ministry,
X{i an University of Architecture and Technology, Xi'an 710055 China)

Abstract Based on the structural ultimate analysis theorem, load increment method and linear programming method are
proposed to calculate the ultimate load. Load increment method introduces the dynamic element locator vector. Based on
the locations of structural plastic joints, their corresponding element locator vectors are changed in turn. Then the ulti-
mate load of structure is resolved by iteration and the linear programming method is used to calculate function extreme val-
ue, which can meet some structural restraint conditions. Through transformation and slack variables introduction, ulti-
mate load problem can be changed to normative linear programming problem. Using simplex method, the structural ulti-
mate load can be calculated. The results of calculation example show that the applications of both load increment method
and linear programming method can be used to predict structural ultimate load. Analytical method of ultimate analysis of
plane frame can enrich the contents of structural mechanics and solve practical engineering problems.
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