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EXPERIMENTAL STUDIES ON THE ELASTIC-PLASTIC BEHAVIOR
OF STEEL SPACE FRAME SUBJECTED TO CONSTANT
VERTICAL LOAD AND MONOTONIC AND ALTER-
NATELY REPEATED HORIZONTAL LOAD

By Minoru WakaBavasHr, Takeshi NAkamura and Akira INOUE

Synopsis

One story, one span and one bay miniature space frame models are tested under constant
vertical and monotonically increasing or alternately repeated horizontal loads. Columns of the
frames have H-shaped cross section. Parameters in the experiment are put on the magnitude of
axial force in columns and horizontal loading direction. Theoretical analysis is also performed using
plastic hinge method with spherical interaction equation in yielding under combined actions of
axial force, bi-axial bending and twisting in the column.

Three-dimensional behaviors of steel space frame are obtained in the experiment and traced
by theoretical analysis. In the analysis, it is confirmed that the torsional rigidity and resistant
capacity of column itself do not give large effect on the behavior of space frame.
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Fig. 2. Loading Direction.
Table 1. Dimension and Properties of Column Section.
Loading | Axial Dimensions Xield Full-plastic

Specimer Angle | Force (mm) Force (kgmm)

6 pey | H | B |t |y | O | My |
DMI5 z 0.159 | 6.92 | 6.88 | 1.32 | 1.46 | 813 | 1941 1141] 1003
pM3s | -% 0.357 | 6.69 | 6.69 | 1.30 | 1.19| 700 | 1619 | 925| 822
DC 35 (;74/;* 0.331 | 6.88 | 6.86 | 1.24 | 1.31 | 756 | 1810 1055 | 939
DM50 | -7 0.492 | 6.83 | 6.80 | 1.38 | 1.29 | 761 | 1782|1035 | 912
DC 50 &74/)4 0.509 | 6.79 | 6.86 | 1.24 | 1.27 | 738 | 1745 | 1024| 902
SYSTIN 0.163 | 6.92 | 6.88 | 1.46 | 1.32 | 793 | 1870 | 1089 | 954
PM35 | —% 0.327|7.05 | 6.93 | 1.57 | 1.8 | 861 | 1997 | 1163 | 1017
PC 35 (;’/‘2/)2 0.332 | 7.01 | 6.91 | 1.50 | 1.38 | 827 | 1965 | 1148 | 1007
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Fig. 3. Test Set-up. Fig. 4. Loading Program.
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Photo. 1 (b). Test Set-up.
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Fig. 5. Test Results (DM-Series).
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Photo. 2 (a). Specimen after Test (DM 50).

Photo. 2 (b). Specimen after Test (DM 50).
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Fig. 6. Test Results (PM-Series).
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Fig. 13 (a)~(c). Fig. 13 (d), (e).
Fig. 13. Comparison between Experimental and Theoretical Results (DM-Series).
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[ 002 004 wL
Fig. 14 (a)~(c).
Fig. 14. Comparison between Experimental and Theoretical Results (PM-Series).
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Fig. 15 (a), (b).
Comparison between Experimental and Theoretical Results (DC 35).

Fig. 15

—— EXPERIMENT
~0--- THEORY

(b).

Fig. 16 (a),



126 FAUKAEFERE195B (G 51. 4)

Fig. 16 (c), (d).
Fig. 16. Comparison between Experimental and Theoretical Results (PC 35).
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Fig. 17. Strees Trajectory in PM 35.
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