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A Study of Second-Order Elastic Analysis of Steel Planar Frames

Using Applied First-Order Elastic Analysis
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Abstract

The aim of this work is to study a second-order elastic
analysis using amplified first-order elastic for steel planar frame
structures and examine the limitations of the use of the analysis,

including learning SAP2000 software techniques, and usage for

the modeling, and analysis. First, the concept, and procedures of
the amplified first-order elastic analysis, which is called the B,-B,
method mentioned in Appendix 8, AISC Specification for
Structural Steel Buildings 2016 was reviewed as the basis for its
application, including related articles and studies in the past.
Then, the analysis using B4-B, method and SAP2000 software to
analyze frame examples were performed with considering
relevant factors, including geometric properties of the structure
and its members, soft story, types of axial forces, and
magnitudes of compressive forces. The comparison between the
results from the B,-B, method, and SAP2000 showed some
advantages and limitations in practice. The results exhibited that
the B4-B, method could provide second-order axial forces and
bending moments of steel planar frames which were acceptably
accurate and were close to the results from SAP2000, if the
structures had their characteristics in accordance with the
specifications in Appendix 8 and were loaded not to cause the
required compressive strength of each member exceeding its

elastic buckling strength.

Keywords: B;-B, method, SAP2000, amplified first-order elastic

analysis
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