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Seismic Behavior of Steel Connections between
Columns and Beams with Web Openings

in Plastic Zone

Student: Chi-Hsun Chen Adviser: Dr. Cheng-Chih Chen
Dr. Ker-Chun Lin

Department of Civil Engineering

National Chiao Tung University

ABSTRACT

Steel beams with web openings in plastic zone will affect the plastic deformation
capacity and bending and shear strength:-of ‘the steel beams. This research was
conducted to experimentally investigate the seismic behavior of beam-to-column
subassemblages, consisting of H-shaped steel-columns and steel beams with circular
web openings in the plastic zone. Five full-scale:specimens were tested in this study.
One is unreinforced beam-to-column connection, and the other four specimens are
reinforced with either shear tab or vertical stiffener at beam-to-column connection.
Test results indicated that all five specimens can develop strengths based on the
interaction between bending and shear when the specimens just underwent the
inelastic behavior, and all specimens can achieve the nominal plastic flexural strength
of the steel beams at ultimate states. The plastic deformation capacity of the
specimens having web openings in plastic zone of the steel beam depends on the
reinforcement at beam-to-column connection. The unreinforced specimen could not
develop enough ductility, while the specimens reinforced with shear tab or vertical

stiffener can achieve satisfactory ductile behavior.

Keywords: web opening, beam-to-column connection, plastic deformation capacity,

interaction between bending and shear.
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;145 'Eg M p M p,op M Ip,Op M ‘F'%Op M i M J M J M test,op M test, j Vn,op Vr;,op Vr;',op Vtest,op
1844 2117 572

WOC65 2156 | 1924 | 2196 | 2434 | 2156 | 2498 | 2372 587 | 762 | 646
-1809 | -2077 -561
2012 2310 624
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-1964 | -2255 -609
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2201 2527 683

WOC65R2 | 2156 | 1924 | 2196 | 2434 | 2701 | 3091 | 2971 587 | 762 | 646
-2210 | -2538 -686
2280 | 2617 707
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1.21 0.81 1.04
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