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AN EXPERIMENTAL STUDY ON THE STRENGTH AND DUCTILITY OF
STEEL COMPRESSION MEMBERS UNDER CYCLIC LOADING
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By Tsutomu Usami, Yasuyuki Imai, Tetsuhiko Aoki and Yoshito Itoh

Steel bridge piers under cyclic loading due to strong earthquake motion
should be designed considering not only the strength but also the

ductility capacity. Experimental studies on the ductility capacity of
thin-walled steel compression members under cyclic loading are scarce.
Therefore, an attempt is made to examine experimentally the ductility
capacity of unstiffened and stiffened box columns under constant axial
load and repeated and reversed lateral loads. As a consequence, a newly
defined ductility factor which takes into account the effect of plate local

buckling is introduced and utilized to evaluate the seismic coefficient.
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HEERITY. TR, SNV — TR H=0) 283 SoEEAK (EAOTEY) K%Kk, Biggco
BWRiEK.=H,./ 8, . CEBRTAL L EEKEEMICH LT T ey F LB %EFig 8 R, ARLD S,
LI IIKEEMICH LTRIFEENCETLTE D, HEMRESKEL L 2R EMEETRS/N
a5,

Table 4  XR7KAHTE 71D FHERH & BRGRHE DL

Test Hyo 8 yo Hmax én Case 1 (Ref. 19) Case 2 (Ref. 20)
Specimen | (tf) (mm) Hyo Syo |Hy/Hyo| wu ka/kno |Hy/Hyo | n Kn/Kuo
U5-0C 2.48 5.97 |1.29 4.54 1.00 |15.80 0.18 |1.00 15.75 0.18
US-2M 2.50 6.00 {1.36 2.87 0.80 — — | 0.88 -— —
U5-2C 2. 46 6.01 |1.42 1.76 0. 80 7.25 0.27 |0.80 6. 99 0.28
U7-0C 3. 41 8.49 11.20 1.76 0.90 6.34 0.29 |0.93 5.83 0.31
U7-1C 3. 40 8.50 {1.26 1.74 0.81 5.88 0.32 |0.83 4.90 0.34
UT-2M 3.39 8.53 }1.18 1.84 0.72 — — {0.74 — —_—
U7-2C 3. 40 8.51 |1.20 1. 60 0.72 5.18 0.33 |0.74 4,75 0.34
U7-2CC 3. 41 8.52 {1.20 — 0.72 4. 57 0.35 |0.73 4,24 0.37
U9-1C 4.75 9.39 11.10 1.17 0.63 5.90 0.30 |0.70 4.39 0.36
S$3-0C(1 5.38 7.54 | 1.47 6.17 1.00 9.88 0.23 |1.00 9.88 0.23
$3-2C(1 5. 40 7.51 | 1.48 3.28 0.80 |11.21 0.22 |0.80 10. 85 0.22
$3-2C(3 5.74 7.28 |1.45 3. 48 0.80 |14.26 0.19 |0.80 13.85 0.19
S3-4C(3 5.51 7.49 |1.44 1. 20 0.59 [12.36 0.21 |0.61 11. 42 0.21
$5-0C(1 9.27 [11.33 (1.12 3.20 0.98 4. 42 0.36 (0.96 4. 27 0.35
S5-1C(1 9.32 [11.27 {1.22 2.51 0.86 5.11 0.33 |0.86 4. 94 0.34
$5-2C(1) 9.32 [11.27 [1.12 2.34 0.76 3.68 0.40 |0.76 3. 53 0.41
$5-2CC(1) 9.30 [11.28 {1.09 b 0.76 3.35 0.42 |0.76 3.23 0.43
S$5-1C(5 9.53 [11.25 [1.22 2.1 0.86 6. 30 0.29 10.86 6.02 0.30
$5-2C(3 9.52 [11.25 |1.17 2.15 0. 717 5.52 0.32 [0.76 5.26 0.32
S$5-1C(5 9.62 [11.27 [1.25 2.93 0. 86 6. 61 0.29 |0.87 6. 34 0.29
$5-2C(5 9.63 [11.26 |1.22 2. 44 0.717 6.05 0.30 0.76 5.81 0.31
S6-1C(1 10.69 |[14.53 |1.18 2.34 0.81 3.66 0.40 |0.82 3.34 0.42
S$6-2C(1 10.45 |14.80 |1.09 1.82 0.72 3.76 0.39 {0.72 3.53 0.41
S6-1C(3 10.96 [14.59 |1.19 2.62 0.81 5.25 0.32 |0.83 4.90 0.34
S$6-2C(5 11.12 114.49 {1.10 2.21 0.73 4.71 0.34 [0.72 4. 40 0.36

Note: Hyo=Eq. (4), & yo=Eq. (5), Hmax=Maximum horizontal load, & m=Horizontal displacement of
column top at Hmax, Hy=Predicted ultimate strength, z=Eq. (5), Ka/Kno=Eq. (6)
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7oK PR E-EMNEGRERIC, BOELEBRICLIZBRESL IHETREOERET -2, BNz
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