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A PILOT TEST ON THE STRENGTH AND DUCTILITY CAPACITY OF STEEL RIGID
FRAME STRUCTURES UNDER CYCLIC LOADING
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In this paper, a pilot test is presented on the strength and ductility capacity of steel frame
structures under cyclic loading. Two identical specimens of a steel rigid frame were tested under
a constant axial load and cyclic lateral loads. The purpose of this pilot test is to investigate
the collapse behavior, deformation capacity and energy absorption distribution of rigid frame
under cyclic loading. Test results showed that considerable amount of energy was absorbed at
the panel zone of beam-to-column as well as at the base of column.
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Tablel Test Plan

No. Specimen Ry by v/7* P/P, ————c;i’:l";l'gzzg flh n
1 Frame 1 0.45 0.40 3 0.20 1.95 3
2 Frame 2 0.45 0.40 3 0.25 1.95 3
Notes: n = Number of Cycles per Step.
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Table2 Measured Dimensions of Test Specimens

. B D ¢ b L h ke

S ¢ * A R R

pecimen | ) | (mm) | (mm) | (mm) | 77 | (mm) | (mm) | (mm) ! »

Frame 1 2990 178 4.45 42 3.14 2154 1949 1003 0.422 0.472 0.28

Frame 2 289 178 4.45 42 3.14 2153 1948 1000 0.422 0.472 0.28

See Figs.2 and 3.

Table3 Cross-Section Constants
A T v W P, i, M,

Specimen | (mm?) | (x107mm?) | (mm) | (x10°mm®) | (x10°KN) | (x10*KN -mm) | (x10*K N - mm)
Frame 1 5290 2.92 74.3 3.13 20.2 12.0 13.7
Frame 2 5280 2.92 74.4 3.13 20.2 12.0 13.7

Notes: A = Cross-sectional area; I = Moment of inertia;
r = Radius of gyration; W = Section modulus;

P, = Squash load; My = Yield moment; M, = Fully plastic moment.
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Table4 Material Properties of Test Specimens

FE Oy €y v FE.: Eet
(GPa) | (MPa) (%) (GPa) (%)
203 382 0.204 0.266 4.58 1.26

Notes: B = Young’s modulus; oy = Yield stress;
ey = Yield strain; » = Poisson’s ratio;
E,; = Strain-hardening modulus;
€5t = Strain at onset of strain-hardening;
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Table5 Strength and Deformation Capacity

Specimen Hyo byo EHmff gf: %ﬁ gﬁ_ Hﬁyyz 6_:_%; %ﬂ%{
(KN) {mm)

Frame 1 116 17.1 0.89 1.75 0.85 2.52 0.731 1.29 1.86

Frame 1R 116 171 1.27 4.32 1.21 4.74 0.738 3.56 3.96

Frame 2 116 17.1 1.20 4.56 1.14 4.84 0.689 3.68 3.91

H, = Predicted ultimate lateral load;

Notes: Hy, = Calculated yield lateral load without axial load;
6y0 = Calculated deflection of column top at Hyo;
Hpnaz = Maximum lateral load of test specimen; §,, = Deflection of column top at Humqa;
Hos = 95% of Hmaz; b5 = Deflection of column top at Hgs;

8y)ex = Horizontal displacement determined experimentally from the envelope of
horizontal load-horizontal displacement curve.
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