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Collapse Behavior of an 18-Story Steel Moment Frame During a Shaking Table Test
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Iqwer tensile , yield
component| Part | Material t vield strength elongation ratio
mm | stress 2 % o
N/mm? N/mm %
SM490A 12 366 523 28 73
Column C1 BCR295 12 423 467 20 93
BCR295 9 415 457 23 96
SM490A 12 367 540 26 73
Beam B1 SM490A 9 367 539 26 71
SM490A 6 444 572 20 83
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Table 2 FHRfER—5
(Shaking Table Test Results)

Top Floor

Excitation Level Legends Displacement Max.:toryDeﬂ. Damage
% to pSv110 (cm) ngle

pSv40cm/s 36.4% pSv40 Design(Level 1) 8.5 1/171 (14F) | elastic
pSv81cm/s 73.6% pSv81 Design(Level 2) 15.3 1/110 (3,14F) | plastic(2-4FL beams)
pSv110cm/s | 100.0% | pSv110-1 Average Level 20.6 1/90 (14F) plastic(2-7FL beams and 1F columns)
pSv110cm/s 100.0% | pSv110-2 Average Level ! 21.7 1/91 (14F) ditto
pSv180cm/s | 163.6% | pSv180-1 Maximum Level " 30.8 1/62 (11F) | plastic(2-14FL), sign of crack(2-5FL)
pSv180cm/s | 163.6% | pSv180-2 Maximum Level ' 31.7 1/55 (11F) | plastic(2-14FL), crack(2-5FL)
pSv220cm/s 200.0% pSv220 over Maximum Levelk1 34.7 1/48 (QF) fracture(2FL)
pSv250cm/s 227.3% pSv250 over Maximum LevelH 33.7 1/45 (2F) fracture(2-3FL)
pSv300cm/s | 272.7% pSv300 over Maximum Level” 37.4 1/30 (2F) fracture(2-5FL)
pSv340cm/s | 310.0% | pSv340-1 | over Maximum Level 51.0 1/16 (2F) progress of fracture to upper floors,
pSv340cm/s | 310.0% | pSv340-2 | over Maximum Level ' 56.3 1/13 (2F) | local buckling of 1FL column
pSv420cm/s 381.8:/0 pSv420-1 | over Maximum Level: 66.6 1/10 (2F) fracture of all beams(2-6FL),
pSv420cmis | 381.8% ] pSv420-2 | over Maximum Levelﬂ 100 1/6 (2F) fracture and local buckling of 1F column
pSv420cm/s | 381.8% | pSv420-3 | over Maximum Level Collapse Collapse

*1: Long Period Ground Motion at Aichi Pref. when Nankai-Trough Eartuquake
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Collapse Behavior of an 18-Story Steel Moment Frame During a Shaking Table Test

Jun Kubota, Takatoki Kiyokawa, Yoshikazu Sawamoto,
Motomi Takahashi, Yoshitaka Suzuki’’ and Norihide Koshika'’

This paper reports on a large-scale shaking table test of a high-rise steel building conducted at a
facility called E-Defense. The building specimen was a 1/3-scale 18-story steel moment frame. The
input motions were based on an expected long-period and long-duration strong earthquake. The
specimen was subjected to a series of progressively increasing scaled motions until it completely
collapsed. Damage to the steel frame began with the yielding of beams along the lower stories and of
column-bases of the first story. After several excitations by increasing scaled motions, fractures in
the beam flanges spread to the lower stories. As the shear strength of each story decreased, the drifts
of the lower stories increased and the frame finally collapsed. From the test results, the typical
collapse progression for a tall steel moment frame was obtained, and the hysteretic behaviors of steel

structural members, including deterioration due to local buckling and fracture, were observed.



